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. AOCOUN‘TING MACHINE
Maximilian M. Goldberg, Dayton, Ohjo, assignor

to The National Cash

ter Comuny, Day-

ton, Ohio, a corporation of Maryland
Appllcgtion June 22, 1931, Serial No. 546,032
349 Cluims. (CL 235—17)

This invention relates to cash registers, ac-

counting machines and the like, and 1s more par-

- ticularly directed to an accountitig machine pro-

vided with automatic means to pick up: amourits
from an insertable record material having con—
trol points or perforations thereon.

The machine of the instant invention involves
keyboard mechanism, differential 'mechanism,
totalizers, tot®lizer selecting - mechanism, and
clearing controls, similar to analogous mecha-
nism disclosed in Letters Patent of the ‘United
States No. 1,242,170 issued to F. L. Fuller, ‘Octo~
ber 9, 1917, and No. 1,619,798, No, 1,747,397 and
No. 1,761,542, issued to B. M. Shipley on March
1, 1927, February 18, 1930, and June 3, 1930 re-
spectively.

The machines disclosed in -the above men-
tioned patents are organized principally to han-
dle a number of separate and individual running
accounts in savings banks, hotels, installment
houses, finance companies, etc., and readily lend
themselves to many other systems, and classes
of business.

A representative system usually employed in
connection with these machines,
briefly, is as follows:

When a depositor opens an account, say for
instance in a savings bank, he is given a pass
book having his name and the account number
assigned him, written thereon. At the same time
a card is inscribed with the depositor’s: name,
address and account number. This card may
be kept in any suitable filing device from which
it may be readily removed when an entry is to
be made thereon.

When a deposit or withdrawal is to be made
the teller removes the card from the file and
notes the last balance thereon. He then seis
up the amount of this balance, known as the
“Old Balance”, on the keyboard of the machine
and, after placing the pass book and card in
the machine, releases the machine for operation
by depressing the appropriate keys and the well
known motor release bar.

During the operation of the machine the
amount of the “Old Balance” is added into the
balance totalizer and, in the case of the machine
disclosed in the Shipley Patent No. 1,761,542, the
amount of the “Old Balance” is printed in the
“Old Balance” column on the card. The card is
ejected and the same amount is printed in the
corresponding column on the pass book. How-
ever, in the case of the machine disclosed in the
Shipley. Patent No. 1,747,397, the card and book
are not inserted in the machine at the time the

described

“Old Balance” is entered, therefore the old bal-
ance is not printed except on the audit strip
which is retained’in the machine, .

"“After the old balance has been entered on the

““Balance” totalizer, the mount of the deposit 5

or withdrawal is set up on the keyboard. The
card, which was ejected at the “Old Balance”
operation 1s reinserted in the machine and the
machine again released for operation by depress-
ing the necessary keys in conjunction with the 10
motor release bar. The amount of the deposit
or withdrawal is entered on the “Balance”. total-
lze{ry which computes the new balance after each
en i

The amount of the deposit. or withdrawal is 15
prlnted in an appropriate column, the deposits
in " a " column <designated “Deposits”, and the
withdrawals in a column designated as the
“Withdrawal” column, on an audit strip and the
card. The card is then ejected and the amount 20
of deposit or withdrawal is printed in the appro-
priate column in the customer’s pass book.

The operator reinserts the card in the ma-
chine, moves the total control lever to the “Bal- .
ance” position and agaln operates the machine, 28
This operation prints the “New Balance”, that
is, the “Old Balance” plus the deposit or minus
the withdrawal, as the case may he. The new
balance is printed in the “New Balance” column
in the case of the machine disclosed in the Ship- 80
ley Patent No. 1,761,542, and in the “Balance”
column in the type of machine disclosed in the
Shipley Patent No. 1,747,397, the new balance
being printed on the detail strip and card, and, 35
after the card is ejected, on the depositor’s pass
hook.

In operating the machine disclosed in the
above mentioned patents, under the above de-
scribed system, or an approximation of such a 4
system, several mistakes may be made, as fol-
lows:

The operator may insert the wrong card, forget
to reinsert the card, select the wrong line, set up
the wrong account number, set up the wrong old 45
balance on the keyboard, or may set a negative
old balance on the wrong side of the add-subtract
totalizer, ‘

Should the machine be operated under the eir-
cumstances set forth above, the following er- 5o
roneous results would obtain:

If the wrong card is inserted in the machine
the transaction is entered in the wrong account.

Should the operator forget to reinsert the card
following its ejection to print or the pass book, §5
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the amount of the transaction will not be entered
on the card.

If the wrong line is selected, the impression
will be made on top of the previously printed
record or one or more lines will be left blank.

If the operator sets up the wrong account num-
ber the account will be balled up by printing the
wrong account number on the carg, book and
audit strip, thus causing additional bookkeeping
and checking to insure that the accounts are
correct. :

Likewise, if the wrong amount is set up for the
old balance, an error will be created in the ac-
count.

An error in a depositor’s account may also be
made by entering a negative balance on the wrong
side of the balance totalizer. This may be
brought about by failure to depress a certain key
or keys necessary to select the proper side of the
add and subtract totalizer when entering the old

‘balance.

The human element is largely responsible for
these errors and it is proposed to eliminate the
source of the errors by the use of the automatic
means comprising the present invention.

1t is therefore an object of this invention to
provide an accounting machine of the type indi-
cated with means for sutomatically picking up
amounts from control cards having perforations
or control points thereon.

Another object of the invention is to provide
an accounting machine with means for auto-
matically comparing an account number set on
printing wheels under control of manipulative
keys with an account number on a card inserted
in the machine.

Still another object of the invention is to pro-
vide an accounting machine with means for auto-
matically rejecting the control card which has
been previously placed in the machine, if the ac-
count number on the card does not agree with
the account number set up on the keyboard of the
machine,

Another object is to provide an accounting ma-
chine of the type indicated with novel means for
determining if the next vacant line on the record
material has been selected.

Still another object is to provide & machine of
the type indicated, with novel means for auto-
matically rejecting the card if a line thereon other
than the next vacant line is selected.

A further object of the present Invention is to
provide a machine of the type indicated, with
novel means for compelling another verifying
operation following the verifying operation dur-
ing which a card was rejected.

Another object of the invention is to provide
an accounting machine of the type indicated with
novel means to shift the totalizer.

Another object of the present invention is to
provide an accounting machine of the type indi-
cated with novel means to engsge and disengage
the totalizer.

Still another object is to provide an accounting

machine of the type indicated, with novel means, .

in addition to the regular accumulating means,
to set amounts on a totalizer.

A further object of the invention is to provide
2 machine of the type indicated, in addition to
the regular means to accumulate amounts on a
totalizer, with novel means under the control of
an insertable record material to set amounts on
the totalizer.

Still a further object is to provide a machine
of the type indicated, with novel means for suto-
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matically adding an amount into a totalizer or
subtracting an amount from the totalizer, and for
automatically computing the “New Balance”
standing on the totalizer.

Another object is to provide novel mechanism
to subtract a greater amount from an amount
standing on a totalizer, to perforate the comple-
ment of the balance on an insertable card and to
print the true balance on the card.

Anocther object of this invention is to provide a
novel totalizer engaging means, and a novel
means to select one of a plurality of means to
operate the totalizer engaging means.

While the form of mechanism herein shown
and described is admirably adapted to fulfill the
objects primarily stated, it is to be understood
that it is not intended to confine the invention
to the one form of embodiment herein disclosed,
for it is susceptible of embodiment in various
forms all coming within the scope of the claims
which follow.

In said drawings: y

Fg. 1 is a perspective view of the machine.

g, 2 is a perspective view of the main frame-
work of the machine.

PFigures 3 and 3A taken together form a top-
plan view of the main frames of the machine
and the base upon which the machine rests.

Fig, 4 is a diagrammatic view of the keyboard
of the machine,

Fig. 5 is a facsimile of one of the record con-
trol cards having an account printed and perfo-
rated thereon.

g, 6 is a facsimile of a blank record control
card having the account number, perforation, and
the line selecting control points thereon, but on
which no entry has been made,

g, 7 {8 a dilagrammaitic view of the progres-
sion of the line feeling device.

Fig. 8 is a diagrammatic view showing how the
perforations are employed either singly or in com-~
bination to select the digits.

. 9 is s dilagrammatic view showing how the
line feelers explore the line control perforations.

Pig. 10 is a facsimile of & pass book having sev-
eral entries made therein by the machine of this
invention.

Pig. 11 is & facsimile of & section of the audit
strip prepared in the machine.

g, 12 is 5 facsimile of a slip printed in the
machine. i )

Fig. 13 is a transverse sectional view through
the machine showing in right elevation a bank
of amount keys and the differential mechanism
assoclated therewith.

Fig, 14 is a detail view of the mechanism for
stopping differentials under the control of the
totalizer wheels when totalizing.

Fig. 15 is a transverse sectional view through the
machine showing in right elevation, the third bank
of transaction keys known herein as the “Control
Bank” and differentials associated therewith.

Flg, 16 is a detalled view of the device for
stopping the control differential in the third key
position under the contrgl of the “Old Balance”
key, located in the “9” position in the second
transaction bank.
~ Fig. 17 is a transverse sectional view through
the machine showing in right elevation the first
bank of transaction keys known herein as the
“Withdrawal Bank”, and the differential mecha-
nism associated therewith.

Fig. 18 is a detail top plan view of the inter-
lock between the total control lever and the three
benks of transaction keys.
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- g, 19 13 an enlarged top plan view of the in-

terlock between the transsction banks whereby & -

key in one transaction bsnkonly may be depressed
at 8 given time.

Fig. 20 is an extended perspective view of the
releasing mechanism and the release interlock.

PFig. 21 is a detall sectional view of the mech-
anism for iransmitting the differential movement
of the transaction differentials to the selector
plates.

Fig. 22 is a detall view of the locking sector
for locking all of the control keys except the
analyzing keys, against depression, and the mech-
anism for operating the sector from the analyz-
ing machine when a card is rejected.

Pig. 23 is a:detall view of a part of the mechs-
nism for controlling the card and book carriage
coupling hooks under the control of the control
keys.

Fig. 24 is a detail view of the mechanism for
locking the deposit and withdrawal keys against
depression when a card is rejected.

Fig. 25 is a perspective view of a part of the
mechanism shown in Pig. 24,

Pig. 26 is a detail view of a part of the mech-
anism for controlling the selection of the card
carriage coupling hooks under the control of the
control, deposit and withdrawal keys. This
mechanism also controls the selection of the add
or subtract wheels on the balance totalizer.

Fig. 27 is a vertical sectional view taken on
lines 21—27 (Fig. 15) showing a part of the mech-
anism for selecting the card carriage coupling
hooks.

Fig. 28 is a detail view, partly in section, show-
ing how the key pins on the control keys co-
operate with the control sectors.

Fig. 29 is a detail view of the motor release
bar, a part of the release mechanism, and con-
trolling mechanism for the releasing mechanism.

Fig. 30 is a detail view of a part of the control
mechanism shown in Fig. 29.

Fig. 31 is a detail view of a part of the mech-
anism for holding the keys in released position
during & multiple cycle operation.

Fig. 31A shows a part of the mechanism shown
in Fig. 31 but in its moved position as when the
machine is released.

PFig. 32 is a view in right elevation of the inter-
mediate frame 33, and the operating mechanism
mounted thereon.

Pig. 33 is a detall view of the balance totalizer
frame aliner mechanism.

Figs. 34 and 34A together form .a view ln left
elevation of the machine with the cabinet or
casing cut away for better disclosure.

PFig. 35 is a top plan view of the mechanism
shown in PFig. 33.

Fig. 36 is a top plan view of the balancing
totalizer.

Fig. 37 is a detall sectional view of the balanc- .

ing totalizer aliner operating mechanism taken on
lines 3731 (Fig. 36).

Pig. 38 is a detail sectional view of the balance
totalizer aliner mechanism taken on line 36—38
(Fig. 36).

Fig. 39 is a fragmentary view in front elevation
of the cams for shifting the balance totalizer lon-
gitudinally in the machines to select the adding
wheels or the subtracting wheels. The lower ends
of the cams are partially broken away for clear-
ness.

Fig. 40 is a detail view in front elevation of the
mechanism for selecting the balance totalizer
engaging means and for connecting the analyzing

3

or ba.lanclng drive mechanisms rapective with
the drive shaft.

Pig. 41 is a fragmentary view of a part of the
balance totalizer engaging means taken on lines
§1—41 (Pigs. 36 and 40).

Fig. 42 is a sectional view of the balance total-
izer taken on lines #42—42 (Fig. 36) showing one
of the balance totalizer engaging cams.

Fig. 43 shows the same mechanism as Fig, 42,
but with the balance totalizer engaged with the
actuators

.. Mg, 44 shows the balance totalizer engaged with
the gears operated by the analyzing mechanism
to set amounts picked up from the control cards
on the balance totalizer.

Pig. 45 is a detall view of the balancing total-
izer shifting mechanism and the means operated
by the overdraft device to control the shifting
cams.

Fig. 46 is a detall view of the balacing totalizer ¢

shifting mechanism shown in Fig. 45, with certain
parts shown in their moved positions.

Fig. 47 is a fragmentary view showing a part
of the controlliing mechanism operated by the
total lever.

Fig. 48 is a fragmentary view of a part of the
mechanism operated by the total lever.

Fig. 49 is a detail view of the totalizer engaging
me:hanism and the means for changing the tim-
ing of the operation thereof under the control
of the total lever.

Fig. 50 is a detail view of & part of the mecha-
nism for disconnecting certain of the totalizing
controls normally operated by the total lever, and

connecting said controls with the balancing.

mechanism.

Pig. 51 is a detall view of the total lever and
some of the mechanism for controlling the selec-
tion and engagement of the totalizer.

Pig. 52 15 a detail view of a part of the mécha-
nism shown in Fig. 51.

Fig. 53 is a fragmentary view of a part of the
mechanism shown in Fig. 51.

Pig. 54 is a top plan view of a part of the mecha-

. nism shown in Fig. 51. 4
Fig. 55 is a detafl view of the means for con-

trolling the zero stop pawl in the control bank.
Fig. 56 is a detail v.ew of the part of the mecha-
nism shown in Fig. 55..

" PFig. 57 is a disjoined perspective view of the :

mechanism for controlling the operation of the
throwout reset shaft and zero stop pawl for the
control banks.

F.gs. 58 and 58A, taken together, form a top

plan view of the perforator. racks, type wheel &:

racks, and the arrangement of shafts for setting
these racks from their respective differentials.
Fig. 59 is a sectional view showing in front

elevation the shaft, gears and pinions for setting

the perforator, and typc wheel rack. This view
is taken on lines 58—389, (Figs. 58 and 58A).

Pig. 60 is a transverse sectional view through
the printing and analyzing mechanism showing
the rack setting mechanism,

Pigs. 61 and 61A, taken together, form a ‘sec-
tional view taken on lines 61—81A (Figs. 63 and
63A), showing in elevation date type wheel racks.

Figs. 62 and 624, teken together, form a sec-
tional view taken on lines 62—62A (Figs. 63 and
63A), showing in elevation the transaction type
wheel racks.

Figs. 63 and 63A, taken together, form 8 frag-
mentary top plan view of the transaction and
date type wheel racks.

Fig. 64 is a sectional view taken on line 64—84
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(Figs. 63 and 63A) showlng the type wheels and
the racks for setting the type wheels for printing
on the audit strip.

Fig. 65 is a fragmentary sectional view taken
on line 66—65 (Figs. 63 and 63A), showing the
date and transaction type wheels for printing on
the slip.

Fig. 66 is a sectional view taken on line 88—66
(Figs. 63 and 63A) showing the type wheels for
printing on the customers’ pass books.

Fig. 67 is a fragmentary sectional view taken
on line 67—67 (Figs. 63 and 63A) showing the
date, transaction and amount type wheels for
printing on the record control card.

Fig. 68 is a detailed view of the mechanism for
eliminating the zeros to the left of the highest
significant digit.

Fig. 69 is a detail view of the amount end
transaction type wheel rack alining mechanism.

Fig. 70 is a detail view of the date type wheel
alining mechanism. .

Fig. 71 is a fragmentary view of a part of the
amount type wheel rack having to do with the
zero elimination.

Fig. 72 is a detail view of the mechanism oper-
ated under the control of the total control lever
to rotate the transaction type wheels backwardly
from zero one step to print the character Indi-
cating that a total has been taken from the group
totalizer.

Fig. 713 shows a part of the mechanism shown
in Pig. 72.

Fig, 74 is a detail view of & part of the mecha-
nism shown in Fig. 72.

Figs, 75 and 75A, taken together, form & sec-
tional view taken on line 75—75A (Figs. 88 and
58A) just inside the frame 88.

Fig. 76 is a detail view of the amount and ac-
count number printing platen selecting and op-
erating mechanism.

Pig. 77 is a top plan view of some of the plat-
ens and their selecting mechanism.

Fig. 78 is a detail view of the dafe and trans-
action platen selecting and operating mechg-
nism.

Fig. 79 is a detail view of the cams for oper-
ating the date and transaction platens.

ig. 80 is a fragmenftary view of & part of the
mechanism for operating the date and transac-
tion platens.

Fig. 81 is a detail view of the verifying shaft
alining mechanism.

Pig, 82 is a detail view of the slip feelers and
their operating mechanism.

Fig. 83 is a fragmentary view of the cam op-
erated by the card and book carricge to disable
the slip feeler.

I'ig. 84 is a detail view of the particular feeler
associated with the pass book printing line.

Fig. 85 is & detail view of the particuler feeler
acsociated with the card.

Fig. 86 is a detall view of the mechanism for
controlling and shifting the record material blur
shield.

Fig. 87 shows 2 part of the mechenism llus-
trated in Fig. 86.

Fig. 88 is & fragmentary top plan view of the
book and card blur shields.

- Fig. 89 is a top plan view of the sudit strip,
slip, book and card blur shields.

Tig. 90 is a top plan view of the card and book
carriage.

Fig. 91 is a fragmentary detail view of & part
of the interlocks between the card and book car-
riage and the machine release shaft.

2,044,842

Figs. 92 and 92A, faken together, form a view
in right elevation of the machine with the cabi-
net removed.

Fig. 93 is a detail view in right elevation of the
mechanism for shifting the card and book car-
riage crosswise in the machine and for selecting
the column.

Fig. 94 is a fragmentary detail view of a part
of the mechanism discioged in Fig. 3. _

Pig. 95 is a fragmentary top plan view of a
part of the mechanism shown in Fig. 93.

Fig. 96 is a detail view of the mechanism for
shifting the card and book carriage crosswise in
the machine on analyzing operations and the
mechanism for manually releasing the carriage
from the automatic shifting means.

Fig. 87 is a detail view of the cam for operating
the carriage release mechanism automatically,

Fig. 98 is a detail view of the carriage coupling
hook operating mechanism.

Fig. 99 is a detall view of the operating mecha-
nism for the “in” hook.

Fig. 100 is a view In front elevation of the
mechanism shown in Fig. 99,

- Pig. 101 is a disjoined perspective view of the
coupling hook selecting plate.

Fig, 102 is a detall view of the mechanism for
positively restoring the carriage coupling hook.

Fig. 103 is a diagrammatic view llustrating
the several positions to. which the selector plate
setting link may be shifted.

Figs. 104 to 108 inclusive illustrate the several

positions to which the selector plates and the se--

lector plate shifting link may be set fo control
the selection of the coupling hooks.

Fig. 109 is a sectional view in right elevation
showing the audit strip carriage and a part of
the shifting mechanism.

Fig. 110 is a detail view of a part of the mecha-

nism for disabling the audit strip carriage shift-

ing means under the control of certain keys in
the control bank.

Fg. 111 is a fragmentary detall view of the
means for automatically shifting the audit strip
carriage to select the proper column,

Fig. 112 is a view of the aliner for the audit
strip carriage special shifting means.

Mg, 113 is a top plan view of the sudit strip
carriage.

Fig. 114 is a detail view in left elevation of the
audit sirip feeding mechanism.

Fig. 115 is & sectional view through the audit
strip cerriage showing the audit strip feed drum.

Fig. 116 is g detall view of the device g govern
the length of feeding of the audit stiip.

Fig., 117 is & view in front elevation of the
audit strip carrlage with the front plate shown
in dot and dash lines.

Fig. 118 is a detall view, partly broken away for
clearness, of the audit strip supply and receiv-
Ing roll, showing more particularly the structure
and mounting of these rolls.

Fig. 119 is a detall view of the mechanism for
disabling the audit strip feeding mechanism un-
der the control of the balancing mechsnism.

Fig. 120 is a detail view of the mechanism for
disabling the audit strip feed vnder the control
of the control keys.

Fig. 121 1s a detall view of the slip feeding and
tensioning device.

Fig. 122 is a fragmentary. detall view of the
manual slip tension release.

Fig. 123 Is 2 detail view in left elevation of the
slip feed mechanism.

Flgs. 124 and 1244, taken together, form a view
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in front elevation of a card and book carriage
lateral shifting mechanism.

Figs. 125 and 1256A form a top plan view of the
card and book carriage lateral shifting mecha-
nism,

Fig. 126 is a detail view of one of the carriage
supporting and shifting racks.

Fig. 127 is a diagrammatc view illustrating the
“in-and-out” and lateral movement of the card
and book carriage on analyzing operations.

Pig. 128 is a view in front elevation of the card
and book carriage lengthwise shifting mecha-
nism.

Fig. 129 is a detall view of a part of the mecha-

nism ilustrated in Figs. 131 and 132.

Fig. 130 is a detall view of the mechanism for
automatically shifting the card and book car-
riage to the selected line after it has been shifted
to the account number perforated field manually.

Fig. 131 is a detail view of the mechanism for
shifting the card and book carriage to bring
the last perforated balance above the feeler mech-
anism.

Fig. 132 is a fragmentary detail view of a part
of the mechanism shown in Fig. 131.

Fig. 133 is a sectional view taken on line 133—
133 (Fig. 125).

Fig. 134 is a view in front elevation of the
analyzing lever and some of the mechanism op-
erated by depression thereof.

Pig. 135 shows the same mechanism illustrated
in Fig. 134 in moved position, that is, with the
analyzing lever in its operated position.

Fig. 136 is a detail view of the mechanism
whereby operation of the analyzing lever con-
nects the analyzing drive mechanism with the
drive shaft. This view also incorporates an in-
terlock between the analyzing lever and the bal-

“ance bar.

Fig. 137 is & detail top plan view, shown pa.rtly
in section, of a part of the mechanism fllustrated
in Fig. 136.

Fig. 138 is a detail view of & part of the mecha-
nism for setting the overdraft character print-
ing type wheels,

Fig. 139 is a top plan view of the analyzing and
balancing drive mechanism,

Fig. 140 is a detail view of a part of the analyz-
ing machine driving mechanism.

Fig. 141 is a fragmentary view in front ele-
vation of the gearing for giving the analyzing
drive shaft an intermittent rotation at each ana-
lyzing cycle.

Fig. 142 is a view in right elevation of the ana-
lyzing intermittent drive.

Fig. 143 is a detail view of the balance totalizer
operating mechanism for engaging and disen-
gaging the balance totalizer with the actuators
and with the analyzing differential gears on ana-
lyzing operations.

Figs. 144 and 145 are detall views of a part of
the mechanism illustrated in Fig. 143, shown in
moved position,

Pig. 146 is a detail view of the device for un-
coupling the machine release shaft from its re-
storing mechanism on analyzing and balancing
operations.

Fig. 147 is a detail view of the device for alin-
ing the machine release shaft when it is discon-
nected from its restoring mechanism.

Fig. 148 is a detail view of the mechanism for
actuating the shaft 128 on analyzing and balanc-
ing operations and for operating the shaft 723 on
analyzing and balancing operations.

Fig, 149 is a detail view of the mechanism for
disconnecting the shaft 128 from its regular op-
erating mechanism and for maintaining released
condition for a plurality of cycles. :

PFigs. 150 and 150A; taken together, form a &
sectional view taken on line 150—IB0A (Pigs. 58
and 58A).

Fig. 151 is a detail view of the analyzing differ-
ential mechanism,

Pig. 152 is a top plan vlew of the !eeler mecha- 10
nism and the analyzing differential mechanism.

Fig. 1563 is a detail view of the mechanism for

. rocking the feeler rack into cooperative rela-

ton with the differential coupling hook.

Pig. 154 is a detail view of the mechanism for 15
raising the feelers to explore the perforated fields
of the control record cards.

¥ig. 155 is a sectional view showing in right ele-
vation the feeling mechanism.

Fig. 156 is a detall view of the mechanism to 20
aline the feeler racks in their adjusted positions.

Tigs. 157 to 161 successively illustrate the move-
ment of the feeler slides to select the proper
one of the differential coupung latches to actu-
ate the differential racks, -

Fig. 162 is a dlagrammatic view illustrating the
system of notching the feeler slides {o select the
differential coupling latches.

PFig. 163 is an enlarged detail view ofa.partof
the mechanism for verifying the account num- 30
Fig. 164 i8 a sectional view taken on line 184—

184 (Fig. 163).

Pig. 165 i3 a detail view of the account number
verifying mechanism.

- Fig. lseisadetanvlewofthemeansrorrock-
ing the vertifying shaft to the reset position if
the account numbers do not agree. ,

" Fig. 167 is a detail view of the line feeler de-
vice. C 40
Fig. 168 i1s a fragmentary detail view of the
feeler and perforator guides plates superimposed
upon a.aectlonofafaeaimileofthecontrolrec-

ord card.

Fig. 169 is a detail view of a part of the nne
feeler mechanism shown in the operated position.

Fig. 170 is a detall view of a part of the per-
forator mechanism.

Mg. 171 is a fragmentary detail view of the 50
verifying mechanism.

Fig. 172 is a detail view of the perforator
mechanism.

Fig. 173 is a detail view of the system of select-
ing the combination of perforators. 55
Fig. 174 is a sectional view in right elevation

taken just inside the side frame- 38. .

Fig. 175 is a detail view of the special stop
pawls for arresting the control differentials in
the “zero” and “1” positions under the control 60
of the ansalyzing mechanism.

Fig. 176 is a top plan view of a part of the'
mechanism shown in Fig. 175.

Fig. 177 is a detall view of the couminz device
illustrated in Fig. 175. 65

Fig. 178 is a detail view of the mechanism for
locking the balance bar against operation until
& proper analyzing operation has been completed.

Fig. 179 1s a detall view of a part of the mecha-
nism for releasing the balance bar.

Fig. 180 is a detail view of a part of the mecha-

70

.nism for setting the special stop lever illustrated

in PFig. 175.
Fig. 181 is a detail view of the intermittent
drive mechanism for the balance control shaft, 76 -
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and  the mechanism for cligaging the balance
totalizer on balancing operailons.

Fig. 182 is & detail view of & part of the mecha-
nism shown in Fig, 181.

Flg. 183 is a detail view of the device for sus-
pending rotation of the drive ahafi 285 at the
third cycle of an overdrafi balancing operation
under the control of the overdralt feeler device.

Pig, 184 is a detail view of the drive shafi cluich
pawl.

Pig, 185 is a detail view of the means for op-
erating the special stop levers im the fransaction
banks on balancing operations, ond for neutral-
izing certain movements of the stop Jevers on
overdraft operations by the overdraft conirel
shaft.

Fig. 186 is a detall view of the mechanizm for
operating the perforator, and means to disable
the perforator on overdraft @mmﬁ@m.

Fig. 187 is a top plan view of & part of the
mechanism shown in Fig, 186.

Pig. 188 is s detail view of the perforator drive
mechanism and-the aliner for the perforator dis-
abling lever. .

Fig. 189 is a detail view of the overdrafl ﬂ’eeiin@
device and the mechanism for setiing the over-
draft tester shaft.

Fig. 190 is s detail view of o part of the meche-
nism shown in Flg. 188. In thiz figure an over-
draft has occurred and the tester chafi is shown
in its moved position,

PFig. 191 shows the same mechanism sppearing
in Fig. 190. In this figure the overdraft feeler
is shown in its moved pesition, the overdraft
tester shaft remaining in its normal position.

Pig. 192 is s detail view of the mechanism for
rocking the overdraft comtrel shaft under the
control of the tester shaft.

Pigs. 103, 1934, 194, and 1944 show the timing
of the cams on analyzing operations.

Fig. 195 shows the timing of the cams on &
regular three cycle balancing operation.

Figs. 196 and 196A show the tining of the cams
on an overdraft balancing cperation.

Pig. 197 shows the timing of some of ihe printer
CRImS.,

Headings and sub-headings

Genersl description
1, Main frame work
The accounting machine
2. Keyboard
3. Amount keys
4. Conirol keys
5. Transaction keys (depesit and mmdmwd)
6. Total control lever
7. Balance bar
8. Motor release bar
9. Release mechanisp
10. Operating mechaniom
Differentials
11, Amount differential
12. Control differential )
13. Withdrawal and deposit diferentials
14. Deposit and withdrawal tolalizers
15. Balance totalizer
16. Totalizer selection
17. Control of balance totalizer chifting by
transaction keys
18. Totalizer engaging mechanism
19, Balance totalizer engaging mechanism
20. Totalizer engaging contrs] mechanismn
21. Totalizer engaging contrel on totalizing
operations
22, Total and sub-total mechanism

- 80

23. Mechanism for confrolling the timing of
the engagement and disengagement of
the totalizer on totalizing operations

24, Mechanism for arresting the amount dif-
ferentlals on totalizing operations

24A. Mechanism for controlling the timing of
.the engagement and disengagement of

the totalizers on sub-total, or read, op-
erstions

25. Mechanism for operating the zero stop arm
for the control bank on totalizing opera-
tions

Printing mechanism

8. Type wheel

27, Type wheel setting mechanism

28. Zero elimination (amount, account num-
ber, grand total)

29. Printing piatens

30. Platen operating mechanism

31. Platen selection by control differential

32. Mechanism for disabling the slip, book and
card platens under the control of the
control differential

338. Control of the slip, card and book piatens
by the slip feelers

34, Mechanism to diseble slip feelers by move-
ment of card and book carriage

35. Ink ribbons

38. Blur shields

37. Card and book carriage

38. Card and book carriage crosswise drive and

. manually operated means to release car-
riage therefrom

39. Coiumn selection by automsatic selection of
coupling hooks on single cycle and to-
talizing operations

40. Audit strip carriage

41, Audit strip carriage shifting means

42, Audit strip feed mechanism

43. Audit strip feed disabling mechanism

44, Slip feed mechanism

45. The analyzing machine

48. The record control card

47, Carriage lengthwise shifting mechanism

48, Interlock between card carriage and ma-

chine release

‘The analyzing lever

Shifting the card carriage to the account

number perforated field

)

- Bl. Interlock between the anzlyzing lever and

the transaction keys

52. Interlock between the analyzing lever and
the carriage locking knob

§3. Interlock beiween the analyzing lever and
the balance bar

B4. Operation of analyzing lever disconnects
balance totalizer from regular engaging
mechanism and connects said totalizer
to analyzing engaging means

58; Operation of analyzing lever couples the
analyzing controlling and driving mech-
anism to the drive shaft

56. Ansalyzing control shaft and drive shaft
operating mechanism

7. Control of the release shaft on analyzing
operations

58. Means to maintain the machine in released
condition during s plurality of cycles

89. Feeler mechanism

0. Analyzing differential mechanism

81. Verifying the account numbers

62. Line feelers

83. Automatic means to stop the control dif-
fereniial on anslyzing operations
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Headings and sub-headings—Continued

64. Means to disable the special stop lever and
to control the platen selecting and trip-
ping member on analyzing operations

Movements of the card and book carriage
on analyzing operations

Operation of the balance totalizer on ana-
lyzing operations

Operation of the totalizing mechanism on
analyzing operations

Mechanism for operating shaft
ansalyzing operations

Means to stop the machine if one or more
amount keys do not restore at the second
cycle of an analyzing operation

Automatic selection of the “Old Balance”
totalizer at the fourth cycle of analyzing
operations

Mechanism to compel another analyzing
operation when the card is rejected

Means normally to lock the machine
against balancing operations

The balancing mechanism

Balancing control shaft drive mechanism

Machine control on balancing operations

Means automatically to stop the control
differential and to control the deposit and
withdrawal differentials on balancing
operations

Mechanism for engaging the balance total-
izing on balancing operations

Perforator mechanism :

The overdraft tester

Control of special stop levers on overdraft
operations

Perforator disabling mechanism

Suspended operation of differentials

Control of balance totalizer shifting on

_ overdraft balancing operations

Operation of the total taking mechanism on
balancing operations

Mechanism for setting overdraft printing
symbol

Mechanism for disabling audit strip feed on
balancing operations

Operation

Analyzing operation

Balancing operation (non-overdraft)

Balancing operation (overdraft)
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General description

In order to acquire a general concept of the
machine, it should be considered from three as-
pects, viz; as an adding machine, as an analyzing
machine, and as an automatic balancing machine,

Organized for adding, the machine performs
all of the functions usually attributed to a ma-
chine of the type disclosed in the patent to Fuller
No. 1,242,170. These functions include the ac-
cumulation of amounts set up on the keyboard on
a plurality of selected totalizers, taking totals
and sub-totals from the selected totalizers and
printing the amounts, etc. of the entries, totals
and sub-totals on a plurality of suitably con-
trolled record material.

When used for analyzing the machine func-
tions, to verify the account number of an inserted
card with the account number set up on the key-
board, and to verify the selected line, rejecting the
card if the numbers compared do not agree, and
if the wrong line is selected; and accepting the
card if said numbers are identical and the cor-
rect line has been selected. If the card is ac-
cepted the machine picks up the last balance per-

7

forated thereon and sets up this balance on a
special totalizer provided for that purpose. Also,
if the card is accepted the machine functions to
print the account number in a pass book, on the
audit strip and on an inserted slip, but not on the
record control card. 'The old balance, that is,
the balance picked up from the inserted card, is
not printed on the card or book, but is printed on
the audit strip. It may be stated at this time
that, in the system adapted for this machine, a
slip is placed in the printing position in the ma-
chine only when the depositor has forgotten to
bring his pass book with him and wishes to make
a deposit. However, a slip may be inserted at

any operation and will receive the imprint of the -

transaction if other devices provided in the ma-
chine have not functioned to disable the printing
means. )

By using the machine as an automatic balanc-
ing machine, an amount set up on the keyboard
may be added onto, or subtracted from, the bal-
ance standing on the balance totalizer, which
balance is the old balance picked up on the last
preceding analyzing operation. -The new bal-
ance, that is, the sum of the old balance and the
deposit, or the remainder after the withdrawal is
deducted from the old balance, is then automati-
cally cleared from the balance totalizer and the

-amount thereof printed on the card, book, slip

and audit strip. The new balance is also per-
forated in the same horizontal line in which it
was printed on the card. At the next succeeding
analyzing operation involving this particular card,
this new balance becomes the old balance and, as
such, is picked up and set on the special totalizer.

The operations set forth above require a vari-
able number of cycles of operation, the adding
and subtracting operations requiring one cycle
each, the total and sub-total taking operations
requiring two cycles each, the balancing opera-
tion three cycles, the analyzing operations four
cycles, and a balancing operation wherein the
balance passes from positive to negative, that is,
when an overdraft occurs, requires six cycles of
operation. ) )

There are three separate driving mechanisms
in the machine, one to drive the machine on add-
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ing, subtracting and totaling operations; another -

to operate the analyzing mechanism, verifying
mechanism and automatic pickup mechanism.
And the third to drive and control the machine
on balancing operations.

When the machine is operated as an adding
machine, to add or subtract amounts, the adding
mechanism operates independently of the analyz-
ing and balancing drive mechanisms. However,
when the machine operates for analyzing, the

50

analyzing drive mechanism operates in conjunc- -

tion with the adding mechanism. Also when
used as an automatic balancing machine, the add-
ing mechanism operates in conjunction with the
balance drive mechanism.

The analyzing driving mechanism and the bal-
ancing drive mechanism are normally discon-
nected from their common source of power.
Manipulative means is provided to couple the
analyzing mechanism to the drive shaft prepara-

60

85

tory to an analyzing operation, and a separate .

‘manipulative means is provided to couple the bal-

ancing mechanism and the drive shaft prepara-
tory to the balancing operation.

The sadding mechanism is substantially the
same as that disclosed in the above referred to
patent to Fuller No. 1,242,170 and the patent to
Shipley No. 1,619,798, to which patents reference
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8
may be had for a complete understanding of the
principle upon which this mechanism operates.

The adding machine, described in general
terms, includes a plurality of totalizers, adapted
to be selected under the control of special Keys
known herein as “Transaction” keys. These
totalizers are operated by key controlled differen-
tial mechanisms. A plurality of banks of amount
keys are provided to control.the differential to
add amounts into {he totalizers. The amount
keys are also utilized on analyzing operati@ns,' to
set up account numbers for comparison or verifi-
cation.

A special tofalizer, hereinafter referred to as
the “balance” totalizer, is provided im the ma-
chine to compute the accounts. This totalizer is
what is known in the art as an adding and sub-
tracting totalizer, and it is on this “balance”
totalizer that the old balance 1s seté when 1t is
picked up from the perforated cards on anslyz-
ing operations, The amoun{ of the deposit 1s
added into, or the amount of the withdrawal is
subtracted from, the balance totalizer, and the
total taken therefrom on “balancing operations”.
Novel mechanism is provided %o determine
whether the adding wheels or the subiracting
wheels of the “balance” totalizer is to be engaged
with the actuators. Also a plurality of means is
provided to operate a mnovel totalizer engaging
means, and a plurality of manually operable
means is provided to determimne which one of
the engaging operating means is to function to
engage the “balance” totalizer.

The differential mechanism also provides con-
venient means whereby the printing mechenism
is set to print the amounts sccumulated on the
totalizers, and to print the totals and sub-totals
taken therefrom.

The printing mechanism includes s plurality
of type lines comprising groups of amount type
wheels, date type wheels, transaction type wheels
and account number type wheels. The amount
and transaction type wheels of each line are set
by racks, which in turn are sef by individual
trains of mechanism leading to its particular dif-
ferential mechanism. The date type wheels of
each line are also set by racks, which in this
case are manually set by the usual date setting
knobs. )

An individual printing platen is provided for
each group of type wheels on each type wheel
line. These platens are operated simultaneously
and are variously controlled to take impressions
in the several columns on the card, book, slip
and audit strip at each of the different opera-
tions possible on the machine. Each of the plat-
ens, except those to print on the audit strip, is
controlled by & record materizl feeler mechanism
to disable one or any of the platens if the record
material appropriate thereto, that is, the card,
book or slip, is omitted from the machine.

A novel carriage is provided for the card and
pass book. This carriage is shiftable crosswise
in the machine to select the columns, and later-
ally to select the lineg in which the impressions
are to be made. The carriage has a plurality of
positions including an “in” position and an “out”
position. Mechanism is provided to compel the
operator to manually shift the carriage to its “in”
position before the machine may be released for
operation. .

The card and book carriage is normally locked
acainst movement to select the printing line.
After the card and book have been placed in their
respective positions, the carriage is unlocked and

2,044,842

shifted to printing position, which iz indicated
by & suitable indexing mark, such as an arrow,
on the cabinet of the machine. o

The carriage is then relocked against line selec-
tion, and is shifted manually crosswise into the
machine to bring the perforated control field of
the card into alinement with g group of feelers
provided to explore the perforated field.

Mechanical shifting means is then coupled to
the carriage and automatically shifts it several

. times during the ¢ourse of the transaction includ-
ing an analyzing operation, and a balancing oper-

ation.

If the card should be rejected, the carriage is
automatically shifted to its “out” position at the
end of an agnalyzing operation, but if the card
is accepted, the carriage remains in its “in” posi-
tion.

A separate carriage is provided for the audit
strip.

This audit strip carriage is shiftable crosswise
in the printer to select the column in which the
impression is to be made, but does not move to
select the line. Suitable feeding mechanism is
provided to feed the audit strip. Likewise mech-
anism is provided to feed the slip during each
adding and balancing operation of the machine.
Disabling mechanism is provided for the audit
strip and slip feeding mechanism. This disabling
means functions to disable the slip and audit strip
feeding mechanism on analyzing operations.

The audit strip carriage is shifted crosswise in
the machine by the same means which shifts the
card and book carriage crosswise,

vher mechanism is provided to shift the gudit
strip carriage independently of the card and book
carriage and at a different time.

The audit strip carriage may also be uncoupled
manually from its mechanical shifting means and
may then be moved manually out to the front of
the machine for the purpose of replenishing the
supply of paper thereon.

When the machine is organized as an analyz-
ing machine its purposes are to compare the
account number on the inserted card with that
set up on the keyboard by the operator, to verify
the selected line, to pick up the old balance, and
to print the account number and amount of the
old balance. The old balance is set up on the
add and subtract totalizer and is also added onto
a totalizer selected under the control of one of
the transaction keys. :

The machine is released for analyzing opera-
tions by operating a special “ansalyzing” lever in
connection with the usual motor release bar.

Depression of this lever does & number of things
to condition the machine to make an analyzing
operation.

It shifts the carriage from the selected line to
the account number control or perforated field.

It connects the analyzing-driving mechanism
to the main driving mechanism.

It disconnects the balance totalizer from the
adding-engaging means and connects said total-
izer with a special engaging means known herein
as the analyzing-engaging means,

Also, operation of this lever operates a number
of interlocks which will be described in detail
later.

On analyzing operations the machine receives
four cycles of operation. At the first cycle the
account number and the line are verified. If the
account number is correct, that is, if the proper
card has been placed in the machine and the
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-from the card and set on the totalizer,
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ed on the book, audit strip and slip at the second
cycle of operation.

At the third cycle of an analyzing operation
the balance totalizer is.cleared as a precaution-
ary measure. The old balance is then picked up
The
amount of old balance is printed on the audit
strip at the fourth cycle.

The machine is provided with a ‘series of racks
differentially set under control of the perforated
record card. A series of feelers intermediate the
control card and the racks serve to communicate
the interpretation of the perforated flelds to the
racks.

At the first cycle of an analyzing operation the
racks are set under the control of the account

number perforated fleld according to the account

number of the particular card then in the ma-
chine. ‘The setting of these analyzing racks is
then compared automatically with the setting of
the serles of racks set under the control of the
keys which are depressed before said card is in-

serted in the machine to represent the account

number of the card. _ v

“On the third cycle of an analyzing operation
the feelers again control the setting of the ana-
lyzing racks, this time under the control of the
old balance perforated field which was brought
into the proper position during the second cycle.

At the fourth cycle the old balance is added
onto the “Old Balance” totalizer, selected auto-
matically, and the amount thereof is printed on
the audit strip leaving the amount of the old
balance standing on the “Balance” totalizer. At
the end of the operation, if the card was accepted
the carriage remains in its “in” position, but if
the card was rejected either because of having
selected the wrong card or the wrong line, the
carriage will be automatically shifted to its “out”
position.

-A condition is set on the first cycle of opera-
tion either to reject, or to accept, the card. If
rejected, the printing platens do not operate to
print on the second and fourth cycles, mecha-
nism being operated under the control of the
verifying mechanism to disable the impression
means, ‘ :

The old balance is picked up regardless of

whether the card is accepted or rejected. If the -

card is accepted the operation proceeds as set
forth above, but if the card is rejected, the old
balance is not printed and mechanism is set to
compel another analyzing operation immediate-
1y following the operation involving the rejected
card, and before the machine may be operated
for any other purpose.

If the card is rejected the “Old Balance” to-
talizer is neither selected nor engaged with the

_actuator.

The operator, finding the card rejected, re-

.moves the card from the machine and replaces

it in the files. He thén removes the proper card
from the files, sets the account number on the

keys and inserts the card in the card carriage

and releases the machine for another analyzing
operation.

After the old balance is picked up, printed and
set on the balance totalizer, it is desired to enter
a deposit, or a withdrawal on the balance total-
izer and to take the total then standing on the
totalizer. This is accomplished on what is known
herein as a “balanicing” operation. Such an op-
eration normally comprises three cycles of opera-
tion. But if an overdraft occurs during the

withdrawal or otherwise, the operation requires -

-
six cycles, the additional three cycles being for
the purpose of correcting for the fugitive “1” in
order that the correct new balance may be
printed on all of the record materials, namely
the card, book, slip and audit strip. - B

The first cycle of the balancing operation-en-
ters the amount of the deposit or withdrawal on
the balance totalizer, the amount of the deposit
or the withdrawal also being accumulated on an-
other totalizer selected under the control of an
appropriate one of the transaction keys. The
amount of the entry is also printed in its ap-
propriate column on the record materials. Other
data, such as the date, and a symbol designating
the nature of the transaction, are also printed at 15
the first cycle.:

The second and third cycles of a balancing op-
eration correspond,-generally, to the two cycles
of a totalizing operation for machines of this
type, such as is described in the above mentioned 20
patents, particularly in the patent to Fuller, No.
1,242,170. Likewise in the present machine any
totalizer may be cleared and the total amount
‘standing thereon print«ed at a two-cycle opera
tion.

The machine is condltloned to make a balanc-
ing operation by depressing a special control bar
known herein as the “balance” bar. ‘This bar,
when depressed, connects the balance driving
mechanism to the main drive shaft, disconnects 30
the balance totalizer from its adding-engaging
means and connects it to the “balance engaging”
means. The “balance” bar also operates a num-
ber of interlocks as will be hereinafter described.

The balance totalizer is cleared at the third 35
cycle of the balanc¢ing operation and the new bal-
ance is printed in an appropriate column on the
card, pass book, slip, and on the audit strip.
Also on the third cycle the card is perforated in
its righthand (see Fig. 5) position with a series
of perforations representing the new balance just
cleared from the balance totalizer., This balance
at. the next analyzing operation involving the
particular card, becomes the old balance, and
as such, is picked up and set on the balance to-
talizer.

On overdraft balancing operations, ‘that s,
‘when an amount greater than the amount of the
old balance standing on the positive wheels of the
halance totalizer, is withdrawn or subtracted from
the old balance, mechanism is set to condition
the machine to make an additional three cycles

50

" of operation, making a total of six continuous

cycles instead of but three, as in a regular balanc- -
ing operation. )

The withdrawal or subtraction is effected at the
first cycle of a bhalancing operation, and if an
overdraft occurs & device is set by the totalizer
wheel of highest order to control an overdraft
feeler mechanism which operates at the second 80
cycle. If, when this feeler mechanism operates, it

55

.encounters an overdraft condition, the feeler de-

vice sets mechanism to disable the printing mech-
anism as it is not desired to print the uncorrected
overdrawn balance.

In a normal balancing operation the positive
wheels of the balance totalizer are cleared at the
beginning of the third cycle. ‘This is also true
in the case of an overdraft. However, the over-
draft device controls means to suspend operation 70
of the amount differentials just after this clear- .
ing operation and while the differentials are set to
positions corresponding to the amount cleared
from the positive wheels. The balance totalizer
is then, at the fourth cycle, shifted to bring the (&
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10.
subtracting wheels into cooperative relation with
the actuators, and the complement of the uncor-

rected negative balance is subtracted from the -
totalizer wheels, which, standing at “0”, sets the - .

true complement of the correct negative balance

on the subtracting wheels, thereby setting the

correct negative balance on the positive wheels,
At the fifth cycle the balance totalizer is again
shifted, this time to bring the positive wheels
into working relation with the actuators, and the
totalizer is engaged with the actuators. At the
beginning of the sixth cycle the positive totalizer
wheels are cleared, thereby setting the corrected
negative balance on the type wheels, from which
the impressions are made on the several record
materials at the latter part of the sixth cycle.
The corrected negative balanceis not perforated
in the sixth cycle since the uncorrected comple-
ment of the negative balance was perforated in
the third cycle in the regular manner. The rea~

.son for this is that by picking up the uncorrected

complement: on the-positive wheels at the next
analyzing operation, the correct positive balance
may be obtained* when an amount larger than
the negative balance is added on the positive
wheels, ' :

Should another withdrawal be made, or should .

an amount smaller than the negative balance be
deposited, the overdraft condition still obtains
and the machine is controlled to make a six cycle
or overdraft operation to obtain the correct new
balance in the manner outlined above. ,
All of the above operations, accompanied by
examples, will be described in detail later.

The perforators or punches, operated to perfo-
rate the card, are selected, on balancing opera-
tions, by the racks, mentioned above, which are
set by the differentials to compare the account
numbers on analyzing operations. However the
perforators are not operated on analyzing opera-
tions, consequently the account number set on
these racks is not perforated on the card. Like-
wise the verifying mechanism does not function
on balancing operations, permitting the use of
these racks at such operations for the purpose of
selecting the perforator.

The operating mechanism for the adding ma-
chine is substantially the same as that described
in the above mentioned patents. This mechanism
jncludes a main drive shaft adapted to make one
rotation during adding operations and two rota-
tions at each total and sub-total taking operation.
The adding machine drive shaft also operates on
analyzing operations and on balancing  opera-
tions.

Another drive shaft is provided, which shaft
operates at each operation of the machine,
whether adding, totalizing, analyzing or balanc-
ing. This shaft is operated independently of the
adding machine drive shaft and drives the an-
alyzing mechanism and balancing mechanism,
depending upon which of these devices is coupled
to the shaft by depression of the analyzing lever
or balancing bar, -

The mechanism operated by the analyzing
drive mechanism tc operate the analyzing mech-
anism is driven intermittently. There are two
sets of these intermittently driven mechanisms
operated on analyzing operations. One of these
mechanisms is given one-fourth of one rotation
at each cycle of an analyzing operation. This in-
termittent movement occurring at each cycle of
operation drives the analyzing mechanism a total

" of one complete rotation while the drive shaft

75

makes four complete rotations. The other in-
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termittently driven mechanism makes one-half
rotation at each cycle or two complete rotations
at each analyzing operation. : - ‘

Some of the mechanism which drives the bal-
ancing machine is also operated intermittently.
This mechanism is driven in substantially the
same manner as the mechanism mentioned above
for the analyzing machine. The sum of the in-
termittent movements for each balancing cycle is
equivalent to 120 degrees of rotation of the bal-
ancing mechanism while the drive shaft makes a
complete rotation, the balancing mechanism mak-
ing one-third rotation at each cycle, due to the
fact that the normal balancing operation com-
prises three cycles instead of four, as in analyzing
operations.

1. Main frame work.

Before entering into a detailed description of
the mechanisms comprising the several elements
of the machine, a brief description of the main
frame work supporting the machine will be set
forth as it is thought that such a description, at
this point, will be helpful in grasping the general
location of the elements in the machine. The
frame work is comprehensively illustrated in Figs.
2, 3 and 3A.

25

The entire machine is mounted on a base 30 -

(Figs. 2, 3 and 3A) which may rest on any suit-
able support, for instance, a portable table, or the
machine may be permanently installed. The en-
tire machine is encased in a cabinet, indicated
generally at 31 (Figs. 1, 3¢ and 34A), secured to
the frame work at several convenient points.
The cabinet encases the main body of the ma-
chine and extends forwardly to enclose the print-

‘ing, analyzing and perforating mechanism.

The main body of the machine, that {s, the add-
ing or accounting machine, is supported between
a left side frame 32 (Figs. 2, 3, 3A, 13, 156 and 17)
and an intermediate frame 33 (Figs. 2, 3, 3A, 32

-and 139) suitably secured to the base 30. To the
right, as viewed in these figures, of the account- =

ing machine mechanism, is located a control sec-
tion supported between an intermediate frame 34

- and & right side frame 35, also supported on the

base 30. A back frame 36 joins the frames 32 and
33, at the rear of the machine and & similar but

35

shorter frame 37 joins the frames 34 and 35. A -

main cross frame 40 (Figs. 2, 3, 3A, 34A, 36) ex-~
tending through the center of the machine con-
nects the forward ends of the frames 32, 33 and

34, and connects these frames with the right side

frame 35. ‘The frame 40 is also supported on the

base 30 and generally speaking, separates the ;

main body of the machine from the analyzing,
perforating and printing mechanisms.

The. analyzing mechanism and perforating
mechanism  are directly in front of the main
frame 40 and are supported between this frame
and a printer back frame 41, mounted on the

50

60

base 30 and supported at its lefthand end by a

frame 42, extending forwardly from the frame 40.
A printer front frame 43 extends between the
frame 42 and a short frame 44, mounted on the
base 30 and joining the right ends of the printer
frames 41 and 43. At the extreme front of the
machine is a frame 45 supported on the base 30
and. having its righthand end secured to the
frame 44. The card and book carriage, length-
wise shifting mechanism and controlling means
therefor, are supported between the frames 43
and 45.

The audit strip carriage is contained between
the frame 42 and & frame 46. at the extreme left-
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hand end (Figs. 2, 3 and 3A) of the analyzing
and printing mechanism.

Directly above the printer back frame 41 is g
narrow frame 471 (Fig. 2) supported by the side
frame 35 and by the end frame 46. ‘This frame
47, however, unlike the frame &1, extends the
entire width of the machine. A group of racks
adapted to be set differentially under control of
the keys, to select the perforators and for ana-
lyzing purposes is located between the main cross
frame 40 and the frame 41.

‘A frame 48 (Fig. 2) directly above the frame 43
and to the front of and spaced apart from the
frame 47 is secured to the frame 46. This frame
extends the entire width of the machine and is
further supported by type wheel studs 60, 5f, 52
and 53, projecting forwardly from the frame 471,
The frames 471 and 48 between them carry the
type wheel racks and the several groups of type
wheels.

Various secondary frames and brackets are
present in the machine and will be described in
connection with the mechanism to which they
are related. ’

The accounting machine

A description will first be given of the account-
ing machine, which, while in a great measure
like the machine disclosed in the patents to Ship-
ley, Nos. 1,747,397 and 1,761,542, nevertheless
forms, in combination, a material part of the
instant invention.

Such an accounting machine includes a key-
board, differentials, totalizers and means to con-
trol these elements to perform various functions
such as adding, totalizing, etc.. These elements
are fully described in the patent to Fuller No.

1,242,170, mentioned above.
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2. Keyboard

The keyboard, illastrated diagrammatically in
Fig. 4, is essentially the same as those disclosed in
the above mentioned patents and includes & plu-
rality of banks of amount keys 55 (Fiigs. 1, 4 and
13) to control the differentials to enter amounts
into the totalizérs on adding and subtracting
operations and to control the setting of the ac-
count number for analyzing purposes. .

A bank of control keys 56, 57, 58, 59 and 60
(Figs. 1, 4 and 15) is provided to control the selec-
tion of columns in which the impressions are to
be made and to control the movement of the rec-
ord material carriages. i .

A bank of transaction keys 61 (Figs. 1 and 4)
controls the selection of the totalizers to accumu-
late the amounts of the deposits entered in the
machine.
Balance” key, is located in the uppermost or
“8” position of this bank to control the selection
of a totalizer on totalizing or sub-totalizing op-
erations to ascertain the total amount of the old
balances vicked up automatically on analyzing
operations. This key, when depressed, also con-
trols the shifting of the record material carriage
to select the “Old Balance” column on the audit
strip. :

A bank of “Withdrawal” keys 63 (Figs. 1, 4 and -

17) is provided to control the selection of total-
izers to recelve the amounts of the withdrawals.
An interlock is provided hetween the bank of
control keys and the banks of transaction keys
61 and 63, to prevent depression of a key in more
than one transaction bank at a time. This inter-
lock is described under heading No. 5.

A key 62, known herein as the “Old

11

A total control lever 64 (Figs. 1, 4, 49 and 51)
of the type well known in the akove mentioned
patents, is provided to control the machine to
read or reset the- totaliZers. An interlock is set
by movement.of the total control lever to pre- ‘g
vent depression of a control or transaction key
in a bank other than the one corresponding to
the position to which the total lever 64 is ad-
justed. This interlock is described later in con-
nection with the description of a totalizing op-~ 16
eration, under heading No. 21.

A motor release bar 65 (Figs. 1, 4 and 32) is
provided to release the machine for operation.
This bar, when depressed, controls the closing of
an electric circuit through the usual electric mo- 13
tor, and also controls means to render a clutch
mechanism effective so that the motor, when en-
ergized, may drive the machine.

A bar 86 (Figs. 1, 4, 92A and 178; located at the
right hand end of the machine controls the ma- 20
chine to make balancing operations., The bar ¢§
must be depressed in connection with the neces-
sary amount keys, control keys, transaction keys
and the motor release bar, in order to effect a
balancing operation. 2

The keyboard mechanisms will now be described
in detail in the order in which they are set fo
above. :

3. Amount keys

The keys 55 of each of the amount banks, and
the mechanism appurtenant thereto, are identical,
for which reason it is thought that a description
of but one bank will be sufficient.

There are eight banks of amount keys in the 35
present machine. These banks of keys are iden-
tical with the amount banks in the above men-
tioned patent. Therefore but a very brief de-
scription thereof will be given.

The keys 56 (Fig. 13) are slidably mounted in 49
key frames 10, supported at their upper ends on
a cross rod Ti and at their lower ends on g cross
rod 12. Each of the keys 55 cooperates with a
stud 73 on a detent bar 74, having its upper end
supported by a link 78 and its lower end sup- 45
ported by a link 716. Springs (not shown) nor-
mally hold the keys in their undepressed position,

‘When a key §5 is depressed, a shoulder on the
shank thereof contacts the corresponding stud
13 and moves the detent bar 14 downwardly until 50
the shoulder passes the stud, whereupon a spring
81 moves the detent bar T4 upwardly far enough
to prevent the key returning to its undepressed
position. : :

The keys are released near the end of an add- 55
ing operation by a rod 17 carried by a plurality
of arms 88 secured to a release shaft 81 supported
in the main frames 32 and 33. 'The rod 77 co-
operates with rearwardly extending tails 82 on
the detent bar supporting links 78. The release 60
shaft 81 is rocked counter-clockwise as viewed
in Fig. 13 near the end of the operation by means
well known in the art and which is described
under heading No. 9. When the shaft 81 is so
rocked, the rod 77 engages the tails 82 moving the 6§
detent bars T4 downwardly far enough to free
the studs 13 from the shoulders on the key stems.
This allows the key springs (not shown) to re-
store the depressed key in each amount bank to
its normal outer position.

A key pin projecting laterally from the stem
of each of the keys 68 cooperates with a locking
bar (not shown) supported in the key frame 70
in a similar manner to that in which the detent
bar 14 is supported. This locking bar is operated 76
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* by the key frame $0.

78

the machine is released for operaiion to
keys in depressed position snd to lock
undepressed keys against depression.
sero stop arm 83 (Fig. 13) is associated with
of amount keys §§ and functions to
stop the differential mechanism at zero position
hen the machine is operated with no key de-
pressed in a particular amount bank. The stop
arm 83 is fast on a short shaft 84 journaled in
& projection of the lower end of the key frame
78. An arm 8%, also secured to the shaft 84,
carries a pin 88, contacting the lower edge of the
detent bar supporting link 78. A spring 87 nor-
mally maintains the zero stop arm 83 in its effec-
tive position. This spring also hoids the detent
bar 74 in its normal position, and restores said
detent bar to its normal position when displaced
either by depression of the key or by the rod 71.

4. Conirol keys

As usual in this type of machine, there are three
banks of “Transaction” keys. These three banks
of keys will be hereinafter referred to, from left
to right, as viewed in Fig. 4, ag the “Control”
bank, the “Deposit” bank and the “Withdrawal”
bank. The control keys will be described first.
These keys control a differential, which in turn
sets mechanism to control several elements in the
machine, including  the shifting hooks for the
card and book carriage, platen selection, column
selection, movement of the blur shield, shifting of
the balance totalizer, engagement of the balance
totalizer, audit strip carriage shifting and feed-
ing. All of the controls listed above wiil be de-
scribed in the proper place in the specification.

The control key 88 or “Check Listing Add”
key is depressed when it is desired to enter or list
the amounts of a plurality of checks or other
items into the balance totalizer in order to ob-
tain the sum thereof. The key 87 is used when
items of negative value are entered or listed.
For instance, in checking a depositor’s account,
the deposits may be entered or listed by use
of the “Check Listing Add” key 58, after which
the amounts of the checks drawn to that account
may be listed by using the “Subtract List” key
§$1. The “Duplicate Old Balance” key 88 is oper-
ated when it is desired to make an analyzing oper-
ation and not add the “Old Balance” picked up
from the card onto the “Old Balance” totalizer.
The “Automatic Pick Up” key 88 is depressed

)

when an analyzing operation is to be made, add- -

ing the old balance picked up from the card onto
the old balance totalizer. The “Account Number”
key §8 is used when it is desired to print the
account number in the pass book on an operation
known as a “duplicate old balance” operation,
that is, a transaction when the card is not placed
in the machine, but the old balance is set on the
keyboard, added onto the balance totalizer, a
deposit or withdrawal is made, and the total
taken at separate operations.

The control keys 58 to 60 inclusive, are slid-
ably mounted in a key frame 80 (Fig. 15) sup-
ported on the cross rods 11 and 72, XKey pins
91 on the shanks of the keys 87 to 68 inclusive
cooperate with shouldered projections on a detent
bar 82, having its upper end supported by a

link 93 and its lower end supported by a lnk -

84, the links 93 and 94 being pivotally supported
A spring (not shown),
normally holds the detent bar 82 in its normal
position.

Depression of one of the control keys forces
the detent bar 92 downwardly until the key pin

2,044,_8&2 ‘ ‘
‘g1, passes the shouldered projection, whereupon

the spring (not shown) restores the detent bar
82 upwardly, hooking the corresponding projec-
tion over the key pin 81 of the particular key
depressed, thus holding the key in its depressed 5
pogition. The depressed control keys are released
near the end of an operation by a tappet 85 fast
on the release shaft 8{. When the release shaft
is rocked counter-clockwise near the end of an
operation, the tappet $¥ strikes the upper edge
of a tail 8¢ on the link 93 supporting the upper
end of the detent bar 82, lowering this bar to
disengage the shouldered projection from the key
pin 81 of the depressed key. The key, being
now free, is restored by a spring (not shown)
to its outer position.

A bar $71 (Figs. 15, 29 and 30) is provided to
control the releasing of the machine for opera-
tion. The upper end of this control bar is sup-
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- ported by a link 180 and the lower end by link 20

i81 (FMg. 15), these links being pivotally sup-
ported by the key frame 88. When a control
key 87 or 60 is depressed, its pin 81 engages an
inclined edge on the control bar 871 to move the
contro! bar downwardly against the tension of 25
& restoring spring (not shown), thereby operat-
ing the interlocking mechanism, to be described
later, to permit releasing the machine for op-
eration. When an analyzing key 58 or §8 is de-
pressed its pin is entered into an inclined slot 30
in the bar 87 operating this bar to release the
machine. The purpose of these slots is to permit
mechanism described below (see heading No. 58)

to maintain the key 58 or §8 in depressed po-
sition on analyzing operation. When the de- 35
pressed control key is released and restored to
its outermost position by its spring (not shown),
the restoring spring (also-not shown) for the
control bar 87, raises said bar to its normal
position.

’lz‘l?m key 8§, known herein as the “Check List-
ing’ key, is provided for printing purposes only,
and does not release the machine. it is adapted
to be depressed in connection with the deposit
or withdrawal keys to control the setting of the 45
type wheel for the control bank. When this key
is depressed, the type wheel presents a character
representing a star to the printing line, which,
when printed on the audit strip, indicates that
the operation was a check listing operation.

The control bar 87 is cut away opposite the
key 56 making it impossible to release the ma-
chine by depression of this key. It is therefore
necessary to depress another key in this bank,
in order to release the machine. :

A zero stop arm 102 (Fig. 15) similar to the
stop arms 83 for the amount banks is provided
for the control bank, This stop arm, however,
unlike the zero stop arms for the amount banks,
is normally held in ineffective position. The only
purpose of this stop arm is to arrest the differ-
ential, described under heading No. 12, controlled
by the control keys, in zero position on the first
cycle of a total or sub-total taking operation
in order, at this time, to cripple the printing 65
platens.

The stop arm 102 i3 fast on a short shaft (03
Journaled in a projection of the key frame 880.

A link 184 connects an arm 105 fast on the
shaft 103 to an arm 106 fast on a shaft 107 70

40

50

55

" Journaled in the frame 33 and in a bracket 118

(see also Figs. 22 and 59) secured to and pro-

Jecting rearwardly from the main cross frame #0.
The means for rocking the shaft {87 to operate

the stop arm 102 includes the manual move- 75
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ment of the total lever 84. This mechanism is
described later in connection with the total and

_ sub-total taking operations, see heading No. 25.

5. Transaction keys

The bank of deposit keys 81 and 82 and the
bank of withdrawal keys 83 are the same struc-
turally as the control keys except that a full
complement of keys 83, that is, the usual nine
keys, is not provided in the withdrawal bank.
These keys control the selection of totalizers on
which the amounts of deposits and withdrawals
are to be accumulated. The number of keys

in these banks is therefore governed by the num-

ber of totalizers provided, and the number of
totalizers depends on the number of distributions
it is desired to make of the deposits and with-

. ‘drawals respectively.

20

28

35

45

b5

60

65

5

- Since the deposit and withdrawal banks are the

same structurally, only the withdrawal bank, fl-

lustrated in Pig. 17, will be described herein. In
the deposit bank the “Old Balance Non-Auto-
matic” key 82 is used to “pick up” the old bal-
ance in order to print said old balance on the
audit strip and to add it on the balance totalizer
when entering a transaction in the pass book
only. The “Old Balance Proof” key 87 is for
the purpose of proving the old balance, and its
operation does not concern the present inven-
tion. Therefore, no further description of this

key and its operation are included in this speci- .

fication. The deposit keys 81 all select the posi-
tive side of the add and subtract or balance
totalizer. The withdrawal keys §3 of course select
the negative side of the balance totalizer.

The keys §3 of this bank are slidably mounted

‘in a key frame {1 supported on the cross rods

71 and 72. When a key 63 Is depressed, a key
pin 112 on the shank thereof engages a .shoul-
dered projection on a detent bar (13, and forces

‘the detent downwardly until the key pin 112

passes the shoulder, whereupon the detent is re-
stored, hooking the shouldered projection over
the key pin to maintain the key in depressed po-
sition. The upper end of the detent bar is
mounted on a link {14 and the lower end is
mounted on an arm {18, /

Depression of a key 83 also engages its key pin
112 with an inclined edge of a control bar ({8,
and shifts this bar downwardly, controlling the
releasing mechanism to permit subsequent re-
lease of the machine for operation by depreasion
of the motor bar §5. The upper end of the con-
trol bar (18 is mounted on a link {17 (Fig. 20)
gnd the lower end is mounted on the link 120,
(Pig. 17) both of which links are pivotally mount-
ed on the key frame {11.

The depressed ey 63 is released near the end
of an operation vy a tappet 121 secured on the
shaft 81. When the shaft is rocked counter-
clockwise the tappet 121 strikes a tail 122 on the
link {4 and cams the detent bar {13 downward-
ly to free the shouldered projection from the pin
112 on the depressad k2y. A key spring i23 im-
mediately restores the key to its normal outer
position.

A zero stop arm 124 (Fig. 17) is associated with
the key 83. The function «f this stop arm is to
stop the differential, described below (heading
No. 13), in the zero position when no key 68 is
depressed. The arm 124 is fast on a short shaft
128 journaled in s prciection of the key frame
1. A stud (not shown) carried by the arm
124 is held against the lower edge of the arm
120, supporting the lower end of the control bar

13

118, by a spring {18, which spring also holds the
stop arm 124 in its effective position, thus hold-
ing the control bar in its normal position. When

a key 83 is depressed and the control bar 11§
moves downwardly, it rocks the arm 128 clock- §
wise, rocking the zero stop arm 124 to its ineffec-
tive ‘position. When the key 83 is released, as
above described, the spring §18 restores the stop
arm 124 to its normal position and raises the
control bar {1§ to its normal position.

As stated above, mechanism is provided where-
by a key may be depressed in one bank only of
the control, deposit or withdrawal banks except-
ing when the “Check Listing Add” key B6 (F'lg
15) 1s depressed. 15

This mechanism includes two blocks 128
(Fig. 19) and 1217, slidably mounted between the
rod 72 and a shaft 128 journaled in the frames
32 and 33. “Two smaller blocks 129 and 138 are
also loosely mounted between the rod 72 and the
shaft 128 adjacent the blocks 126 and 127 re-
spectively. An arm 139, the purpose of which
will be later described, fast on the shaft 128 to
the left (see Pig. 19) of the block 138, prevents
longitudinal movement of this block on the shaft 25
128. Likewise a collar 119 fast on the shaft 128
to the right of the block {29 (as viewed in Fig. 19)
preven’®s longitudinal movement of this block on
the shaft 128. Each of the blocks, 126, 127, 129
and 138 carrles projections having beveled cor- 30
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-ners which cooperate to form V-shaped notches

between the blocks. The arm {81, supporting

- the lower end of the control bar 97 for the control

bank, and the arms {20 supporting the lower
ends of the control bars {16 for the deposit and 35
withdrawal banks, have downwardly extending
talls provided with beveled forward edges to co-
operate with the Vv-shaped notches.

When a key in one of the transactions banks
is depressed, for instance, a withdrawal key 63 40
(Fig. 17) it lowers the control bar 118 associated
therewith to rock the arm 120 clockwise, thrust-
ing the beveled tail thereon into the V-shaped
notch opposite said tail, shifting the block 128
toward the left, (as viewed in Fig. 19). It can be 45
seen from this figure that there is room for but
one tail 101 or (20 between the blocks at a given
time. When, therefore, an attempt is made to
depress a key in another bank, the arm 181 or
120, as the case may be, associated therewith, 50
meets with an obstruction since the end blocks,
129 and 138 are held against movement by the
collar 119 and the arm (39, thereby preventing
depression of s key in more than one transaction
bank at a given time.

Means is aiso provided in connection with each
of the transaction banks to Insure that the de-
pressed key Is fully depressed and that all other
keys in the bank are all the way out before the
machine may be released for operation.

This mechanism includes arms 148 (Mgs. 15
and 20), one for each bank of transaction keys,
pivoted on a shaft 152. These arms are bifur-
cated to embrace studs 149 projecting from the
talls 96 and 122 of the links 93 and |14, support-

ing the upper ends of the detent bars 92 and i3

respectively for the control and transaction
banks. When a transaction key 36 to 60 inclu-
sive (Pig. 15) is depressed part way, it moves its
detent bar 92 downwardly, rocking the link 83 T0
clockwise and rocking the arm {48 for that par-
ticular bank slightly counter-clockwise, just far
enough to move a noge on the arm 148 into the
path of a-projection 158 on the tappet 88 thereby
blocking releasing movement of the release shaft 76
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ll until the key is fully depressed, when, it will

- be remembered, the detent bar moves upwardly

to normal position, hooking the associated shoul-
der over the key pin 81 of the depressed key.
This upward movement restores the arm (48 to
its original position, out of the path of the pro-
jection 158 on the tappet 8§, and the shaft 81 is
free to be rocked clockwise to release the ma-
chine.
6. Total control lever

Like most machines of this type, the machine .

of the present invention is provided with a total
control lever 84 (Figs. 1, 4, 49 and 51) to control
the selection and engaging of the totalizer lines,
as well as other functions which will not be con-
sidered in detail at this time. The total lever is
not moved from its normal or adding position on
analyzing, balancing, or adding operations. Its
purpose is to select the totalizer line to be engaged

“with the actuator and to control the timing of

the engaging mechanism when it is desired to
read, or reset to zero, any particular totalizer.
A detailed description of the totalizer mechanism

.18 given later, see headings Nos. 14 and 15.

~ 7. Balance bar

The balance bar 66 (Pigs. 1, 4, 92A) is provided
to set up certain conditions in the machine pre-
paratory to releasing the machine to make s bal-
ancing operation.

“The balance bar 66§ is mounted on an arm m
(Fig. 92A), pivoted on a stud 131, projecting from
the right side frame 3§ of the machine. A hub

- 132 surrounding the stud (3f connects the balance

bar 66 to controlling mechanism which will be de-~
scribed in detail in connection with the descrip-
tion of the balancing mechanism.,

It is thought sufficient at this point to state that -

the balancing bar is normally locked against
manipulation and may only be released for de-
pression by first making an analyzing operation.
‘When depressed following an analyzing opera-

“tion, the balance bar connects the balancing drive

mechanism with the drive shaft and releases cer-

tain normally locked mechanisms, to be described»

later, for operation.
" 8. The motor release bar

Machines of the type illustrated in the ahove
referred to patents and in connection with the

‘present invention are ususlly operated by suitably

designed electric motors and are normally locked
against idle operation. In order to facilitate easy
release of the machine for operation, and to pro-
vide for rapid operation of the machine, a large
motor bar 65 (Fig. 32) is provided. ‘

When depressed, the motor bar releases the
clutch mechanism to connect the motor to the
drive mechanism and at the same time operates
& switch (not shown) to close an electric circuit
to energize the electric motor (a.l.so not shown).

9. Releqse mechaniam

The release mechanism disclosed herein is of
the same type as that disclosed in Letters Patent
of the United States No. 1,602,596, issued to B. M.
Shipley, October 12, 1926, to which reference may
be made for a complete understanding of this re-
leasing mechanism,

Machines of this type are provided with a re-
lease shaft, such as the shaft 8f, herein shown,
adapted to be rocked clockwise, as viewed in Pigs.
17, 31 and 32 by a powerful spring 133 (Fig. 32)
to nelease the machine for operation. The spring

133 is compressed between a spring pilot project-
ing upwardly in a slot {34 formed in a lnk 138
and shoulders on & pair of spring pilots 138, piv-
oted on a stud (37 projecting through the upper
part of the slot 134, One of the pilots (38 is lo- g
cated on each side of the link 138.

The stud 137 is carried by an arm {48 pivoted
on the release shaft 8f and connected to the shaft
by a coupling pawl 141 pivotally carried on an
arm {42 fast on the release shaft 81." A stud 143 10

- on a tail of the pawl 141 projects through a cam

slot 144 in a cam plate {48 pivoted on the release
shaft 81. The purpose of the cam {45 and the
pawl (41 is to uncouple and recouple the release
shatt 81 with its operating mechanism at certain 18
operations of the machine as is brought out in
detail under heading No. 57.

In the normal position the spring 133 is pre-
vented from rocking the release shaft by the en-
gagement of a half-round stud 146 (Figs. 20 and 20
31) carried by an arm (47 fast on the shaft 81,
with a pair of restraining pawls 188 and 181 piv-

. oted on the shaft 152 journaled.in the frames 32

and 33 of the -machine. Other means for nor-
mally preventing the spring 133 from rocking the 28
shaft 8 to release the machine is described below,
under heading No. 48. This means is moved to
ineffective position by movement of the card car-
riage to its “in” position. It can be seen from Pig.
20 that so long as either of the pawls 180 or 181 30
remains in the path of the stud i46, the shaft 8¢
is blocked against releasing movement. One of
the pawls 180 is removed from the path of the
stud 146 by depression of the control keys 58 to

- 80 inclusive, a deposit key 81 or 62, or a with- 35

drawal key 63. The other pawl, that is the pawl
161, is removed by depression of the motor release
bar §56. The means for raising the pawl 158 out
of the path of the stud 148 is described as follows: -
An arm 83 (Fig. 20) pivoted on the shaft 152 40
cooperates with a pin 64 projecting laterally
from the link 180 supporting the upper end of the
bar 87 associated with the control keys. A bail
158 connects the arm 153 with a similar arm (56,
also pivoted on the shaft 132, and projecting up- “
wardly therefrom to cooperate with & pin 187 car-
ried by the link 117 supporting the upper end of

the control bar associated with the keys ¢3 of the

withdrawal bank. A third arm 160, pivoted on
the shaft (82, midway between the arms 153 and 50
188 cooperates with a pin 16{ in the link 1{7 sup-
porting the detent 118 for the deposit bank. The
arm 180 embraces the bail 188 and rocks as a unit
with the arms 153 and 1856. 5

‘When a key in any one of the transaction banks
is depressed, it moves the control bar 87 or {16
downwardly, rocking clockwise the link {00 or {17,
depending upon in which bank the key was de-
pressed, and, by the pin (54, 187 or 181, rocks the
corresponding arm 153, 188 or 160 and the bail 158
counter-clockwise. - This movement is communi-
cated to the pawl 150 by a stud 162 on the arm (68
cooperating with a projection on an arm {63 piv-
oted on the shaft 152 and connected by a yoke gg
164 to the pawl 180, thereby rocking this pawl
counter-clockwise out of the path of the half-
round stud 1486.

‘The release shaft 81 is still restrained against
releasing movement by the pawl 151 which is 70
adapted to be removed from the path of the stud
148 by depressior: of the motor bar 68. This is
accomplished in the following manner:

‘The motor bar 65 (Fig. 29) is mounted on a stem
168 detachably mounted on a plate 166 slidable on 78
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studs 167 project'ng from the framie 38. A stud
118, projecting from the plate (88, is embraced
by & bifurcated arm:of a lever 174 fulcrumed on
a stud (72, projecting from the frame 33. A
stud 173 on the other arm of the lever 1714 is em-
braced by a bifurcated arm {74 pivoted on the

. shatt 152. A yoke 118 connects the arm 114 with

15

20

35

40

45

55

65

75

a hooked arm 176 also pivoted on the shaft 152.

Depression of the motor bar 88 rocks the lever
111 counter-clockwise and the yoked arms {74 and
118 clockwise. The inner edge of the hooked arm
118 (Fig. 20) engages a stud 177 on an arm (88
pivoted on the shaft 8! rocking this arm also
clockwise. A yoke 18f connects the arm {80 to an
arm (82, also pivoted on the shaft 81 and having
its lower end bifurcated to embrace a stud 183
projecting from the pawl 181, ‘The yoke 181 com-
municates the clockwise movement of the arm
189 to the arm 182 which raises the pawl 151 out

‘of the path of the stud 148 thereby freeing the -

release shaft 81 to the action of the spring 133
(Fig. 32) which spring expands, rocking the shaft
81 clockwise to release the machine for operation.
This clockwise movement of the shaft 81 carries
the stud (46 between the pawls 158 and 184, and a
non-repeat pawl {84, (Figs. 20 and 31) pivoted on
the shaft 182. A spring attached to the lever 1714
immediately restores the motor bar to its outer
position.

Mechanism, described under heading No. 10, is
operated near the end of an operation t{o rock
the release shaft 81 counter-clockwise to release
the depressed key and to bring the machine to &
stop. This movement carries the stud 146 to-
ward the rear from between the pawls 50 and 151
and the non-repeat pawl {84, whereupon a spring
188, secured to an arm I88 pivoted on the shaft
182 and connected to the pawl i15i1 by a yoke 187
rocks this pawl clockwise to its position in the
path of the stud 148, at the same time a spring,
(not shown), attached to the pawl 158, rocks this
paw! also clockwise into the path of the stud 148.
The shaft 81 then rocks clockwise until the stud
148 comes to rest against the ends of the pawls
188 and 1854,

10. Operating mechanism
It was stated above that the release shaft 81
controls a clutch mechanism to couple an electric

motor to the drive mechanism and to close an
electric circuit to energize the motor. The elec-

tric motor, the switch, and the means for closing -

the switch are omitted from the drawings and
specification of the present application, as any
suitable mechanism, preferably of the type dis-
closed in Letters Patent of the United States, No.
1,144,418, granted to Charles F. Kettering and
William A. Chryst on June 29, 1915, may be em-
ployed for this purpose.

When the release shaft 8f rocks clockwise
(Fg. 32), and counter-clockwise (as viewed in
Pig. 34), it removes a hooked arm 190 secured on
the shaft 81, from beneath a stud 191 on an arm
192 of a clutch control lever 193 pivoted on a stud
194 in the frame 32 thereby permitting a spring
198 to rock the lever 193 counter-clockwise to
operate a clutch arm 196 secured to the lever 193.
Operation of the clutch arm 198 frees the spring
actuated clutch mechanism, indicated generally
at 197 (Pig. 34), pivoted on a stud 200 on the
frame 32, which clutch connects the, electric mo-
tor to & gear 201 journaled on the stud 200. An
intermediate gear 202 pivoted on & stud 203 on
the frame 32 meshes with the gear 204 and with
a gear 204 rotatably mounted on a drive shatt

15

208 journaled in the frames 32 and 33. While the
gear 204 is loosely mounted on the shaft 205 it is

normally connected thereto by a coupling pawl
208 pivoted on a stud 207 on the gear 204, and.

normally held in engagement with a shoulder on
a collar 210, fast on the shaft 205 by a spring
208. The gear 204 is coupled to the shaft 208 by
the coupling pawl 208 because at a certain time
on overdraft balance operations .it is necessary
to suspend operation of the drive shaft 208 while
the remainder of the machine continues its opera-
tion. The coupling pawl 208 is therefore provided
to uncouple the drive mechanism from the shaft
208, as'is more fully brought out in the descrip-
tion of the balancing mechanism (see heading
No. 82).
prevent overthrow of the shaft 208. The elec-
tric motor rotates the gear 201 counter-clockwise,
as viewed in Fig. 34, and through the gears 282
and 204 drives the shaft 205 one rotation in a
counter-clockwise direction (as viewed in this
figure) at each cycle of operation of the machine.
The shaft 208 rotates in a clockwise direction as
viewed in Pigs. 13, 15, 17 and 32.

Near the end of an operation a stud 211 on the
gear 202 strikes the lower end of a link 212 de-
pending from the arm 192 and raises this link,
rocking the lever 193 clockwise to reengage the
clutch arm 1868 with the clutch 197 thus bringing
the machine to rest. '

When the stud 241 thrusts the link 212 up-
wardly, it raises the stud 181 on the arm (82
above the path of the curved arm 190, which is
then rocked therebeneath, retaining the clutch
lever 183 in normal position.

The mechanism for rocking the shaft 8f to re-
lease the depressed keys at the same time posi-
tions the curved arm {90 beneath the stud (91.
This mechanism will now be described.

On the opposite end of the shaft 205 from the
gear, ‘208 (Fig. 34) is fast a gear 213 (Fig. 32)
meshing with a large gear 214, journaled on a stud
215 projecting from the intermediate frame 33.
The shaft 205 and the gear 213 make one clock-
wise rotation at each adding operation of the
machine. The ratio of the gears 213 and 214 is
such: that the gear 213 drives the larger gear one-
half counter-clockwise rotation at each cycle of
operation.

A stud 216 on a release shaft restoring lever
217 pivoted on a stud 220 on the frame 33 pro-
jects into a cam groove 22( in the face of the
large gear 214, and a stud 222 on the free end
of the lever 217 normally occupies & notch in an
opening 223 in the enlarged lower end of the
link 135.

Near the end of an adding operation, when the
gear 214 has made nearly one-half counter-clock-
wise rotation, a portion 224 of the cam groove 221
engages the stud 216 and rocks the lever 211
clockwise, lowering the link §35. At this move-
ment the link rocks the arm {48 and through the
coupling 141 rocks the arm {42 and release shaft
81 counter-clockwise slightly past normal posi-
tion to release the depressed keys. As the stud
146 is carried past the rear end of the pawls 159
and 151 (Figs. 20 and 31) these pawls are re-
stored to their positions in the path of the stud
146, (see heading No. 9) so that when the cam
groove 221, (Fig. 32) acting through the lever

" 217, raises the link (35, the pawls {59 and (5!

(Fig. 20) restrain the shaft 81 in its normal posi-
tion, also restraining the arin 142 (Fig. 32) and
by the coupling 141 the arm 140. The remainder
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fore, compresses the spring 138 preparatory to
releasing the machine for another operation.

- Differentials

The differential mechanism of the machine is
employed, in the case of the differentials con-
trolled by the amount keys, for operating the
totalizers to accumulate amounts and for total-
izing. The differentials operated under the con-
trol of the deposit and withdrawal keys are used
to select the totalizer, and the control differen-
tial controls a number of mechanisms such as the
carriage shifting pawls, platen selecting means,
and column selections, etc., all of which will be
described later. The amount differential mech-
anisms will be described first.

\11. Amount differentials

There is one complete differential unit associ-
ated with each amount bank, but, as they are all
identical in construction, only one will be de-
seribed. ;

To drive the amount differential mechanism of
the machine a plurality of pairs of cams 225
(Figs. 3, 3A and 13) is fast on the drive shaft 205.
Each pair of cams 225 cooperates with rollers 226
carried by a cam lever 221, pivotally supported
on a frame or hanger 230. The entire differential
mechanism for each amount bank is supported
between the hanger 230 and a companion hanger,
(not shown). The hangers are supported on
cross rods 238 and 239 supported in the frames
32 and 33. A link 23! connects the upper end
of the lever 227 to a drive sector 232, pivoted on
& hollow stud 233, supported by the hanger 230
and its companion hanger (not- shown). The
drive shaft 205 and the cams 225 make one clock-
wise rotation at each adding operation of the
machine.
by the link 231 rock the drive sector 232 first
clockwise and then counter-clockwise to normal
position an invariable extent of movement at
each operation. A differentially movable actu-
ator 234, carrying racks 235 and transfer arms
236, is pivotally mounted on the hollow stud 233.
The actuator 234 is connected to the drive sector
by a latch 237 supported by an arm 240 and a
bell crank 241, both of which are pivotally sup-
ported on the actuator 234. A spring 242 nor-
mally holds a foot of the latch in engagement
with a shoulder on the drive sector 232.

-When the cams 225 drive the sector 232 the
actuator 234 is carried therewith, due to the en-
gagement of the latch 237 with the sector 282,
until the forwardly extending arm of the bell
crank 241 strikes the inner end of the depressed
key, which disengages the latch 237 from the

drive sector and engages the forward end of said

latch with the proper one of a series of notches
243 in an arcuate bar 244 supported by the
hanger 230.

The sector 232 continues its clockwise travel,
and on its return movement an inner face of the
drive sector picks up a stud 245 projecting from
the actuator and restores the actuator to its nor-
mal position.

If there is no key depressed in the bank, the
zero stop arm 83 functions to disconnect the
latch 231. In this case the nose of an arm 248
extending forwardly from a reset spider 249
(Fig. 14) pivoted on the stud 233 strikes the zero
stop pawl 83 to disconnect the latch, instead of.
the forwardly extending arm of the bell crank
241. A slot in the arm 248 surrounds a stud in
the arm of the bell crank 24f and when the nose

The cams 225 rock the lever 227, and -
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of the arm 248 strikes the stop arm 83 it rocks
the bell crank 241 counter-clockwise to discon-
nect the latch. Depression of a key, however,
removes the stop pawl to its ineffective position,

as described under heading No. 3, and the differ- 5
ential is free to move upwardly under the control. -
of the depressed key.

Each of the amount differentials is provlded
with a minimum movement device for the pur-
pese of setting the type wheels -and perforator-io
racks. This device includes a beam 246 pivoted
to the actuator 234. The rear end of the beam
246 is bifurcated-and straddles a stud 247 on a
link 250, having its upper end pivoted to an
aligning segment 251. The segment 251 is piv- 15

- oted on & sleeve 252 surrounding a sleeve 298 on -

the shaft 253, supported in the frames 32 and 33.
An aliner bar 254 carried by a plurality of

-arms 288 (only one being shown) fast on an

aliner shaft 256, cooperates with teeth on the 20
segments 281 to aline the segments and the links
in their adjusted ,bositions. © The shaft 286 is
supported in the frames 32 and 33. Any suitable
means may be employed to operate the aliner
shatt 286, therefore, none is disclosed herein. 25
The lower end of the link 250 is pivoted to
an arm 260 (Fig. 13) fulcrumed on a shaft 261
supported in the frames 32 and 33. The arm
260 is secured to a beveled segment gear 262
meshing with a beveled pinion 283, fast on & 30
shaft 264 supported in a frame 265 and in the
main cross frame 40 (see Figs. 3, 3A and 22).
The frame 265 is supported by brackets 266 and
267 (Figs. 22, 58, 58A and 60) secured to the
main cross frame 40. 35
To assist in setting, and to insure accurate
setting of the beams 246, (Fig. 13) and the link
250 2 roller 251 (Fig. 13) carried on the lever 227

.pressesthe beam 246 against the stud 238 at the

extreme of the clockwise movement of the lever 40
221.

The shaft 264 is employed to transmit the
movement of the differentials to the analyzing
mechanism and to the printing mechanism.

When the actuator 234 .is rotated clockwise 45
(Fig. 13) by the cams 22§ it carries the forward
end of the beam 248 therewith until the upper
edge of the beam strikes the hollow stud 2833.
‘When this occurs the actuator 234 and the beam
246 rotate as a unit about the stud 233 until 50
stopped by the depressed key, as above described.
The clockwise movement of the actuator and the
beam lowers the link 250 rocking the arm 2688
and segment gear 262 clockwise thus rotat.lng
the shaft 264.

This mechanism, that is, the link 258, seg-
ment 251, arm 260 and connecting mechanism,
is alined in its set position until the next opera-
tion, when it is moved directly to its new posi-
tion without passing through zero position.

The movement of the shaft 264 is trans-
mitted to the printing mechanism to set the
type wheels and to the analyzing and perforat-
ing mechanisms for purposes described below.
The mechanism for transmitting the movement 65
of the shaft 264 is described under heading No.
27, in connection with the description of the

60

-printing mechanism.

- 12, Control differential

A differential unit, similar to the amount dif-
ferential is operated under control of the con-
trol keys 56 to 80 inclusive (Fig. 15) to set a
number of controlling and selecting devices in
the analyzing, and balancing machines, such as 75
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column selection, platen selection, audit strip
control, blur shield, etc. This differential con-
trols ‘the selection of the totalizer lines for en-
gagement by the usual selecting plate but does
not select totalizers for operation, nor does it
operate totalizers to accumulate amounts there-
on. The totalizer actuator 234 and the rack
235 are, therefore, omitted from the control dif-
ferentizl. In place of this actuator a differen-
tially movable arm 270 (Fig. 15) is provided.
This arm is pivoted on a hollow stud 211, sup-
ported between a hanger 2712 and a hanger 213,
only a fragment of which latter hanger is shown
herein. The hangers 212 and 213 are supported
on the cross rods 238 and 238.

The differential arm 270 (Fig. 15) is operated

by a pair of cams 274 (Figs. 3A and 15) similar ‘

to the cams 225 (Fig. 13) for the amount dif-
ferential. The cams 214 are fast on the drive
shaft 205 and cooperate with rollers 275 on a
lever 276 pivotally supported on the hanger 272.

A link 217 connects the upper end of the lever
216 with a drive sector 280 pivoted on the hol-

low stud 271, this sector being normally con- -

nected to the differential arm 270 by a latch 28I
carried by an arm 282 and g bell crank 283 piv-
otally supported on the differential arm 270. A
spring 284 normally holds the foot of the latch
281 in engagement with a shoulder on the pe-
riphery of the drive sector 280.

The shaft 205 and consequently the cams 274
make one rotation at each cycle of operation
rocking the lever 276 and, by the link 211, the
drive sector 280, clockwise. On its upward move-
ment the sector 280 carries the differential arm
therewith until the forwardly extending arm of
the bell crank 283 strikes the inner end of a
depressed key, whereupon the latch 281 is dis-
engaged from the shoulder on the sector 280 and
the forward end thereof is engaged with the
proper one of a series of notches 285 in the in-
ner edge of an arcuate bar 286, the lower end
of which is carried by an extension of the hanger
272, and the upper end by another extension of
the hanger 212.

The drive sector continues its regular clock-
wise excursion and on its return movement an
inner face on the sector engages a stud 287 on
the differential arm and restores said arm to
normal position.

The zero stop arm (02 associated with the
control bank, as was mentioned before, is nor-
mally ineffective. Therefore, if there is no key
depressed in this bank, the differential will
travel upwardly to the “9” position where the
latch 281 will be disconnected from the sector
280 by a stud 280 projecting from the upper end
of the notched bar 286.

Since the zero stop arm is normally ineffective
and is only rendered effective on totalizing op-
erations, the mechanism for operating the zero
stop arm 102 will be described laterin connection
with the totalizing mechanism under heading
No. 25.

- A special stop arm 362 pivotally mounted on a
bracket 363 is operated by depression of the “Old
Balance” key 62 in the deposit bank to stop the
controtl differential in the “3” position.

Depression of the “Old Balance” key 62, by
its key pin, rocks counter-clockwise a lever 364
(Pigs. 15 and 16) loosely mounted on the shaft
81. A link 365 connecting this lever with the
tail of the stop arm 362, rocks this arm also
counter-clockwise against the tension of a’spring,
having one of its ends attached to the link, to
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position the end 366 of the arm in the path of a
flat stud 367, carried on an arm 368 pivoted on
the stud 21i. A slot in the free end of the arm
368 embraces a stud 369 projecting from one arm
of the bell crank 283.

When, after the key 62 is depressed and the
differential is traveling upwardly, the stud 361
strikes the end 366 of the pawl 362, the arm 368
isarresizd. ‘'The differential arm 270 continues its
travel rocking the bell crank 283 counter-clock-
wise to disconnect the latch 281 from the drive
sector 280 thus stopping the differentially mov-
able arm 270 in the “3” position.

The purpose of thus arresting the control dif-
ferential in the “3” position, as described under
heading No. 5, is to print the amount of the old
balance in the pass book and on the card and slip
and to add it on the “Old Balance” totalizer when
entering the transaction in the pass book only.

A minimum movement device is provided to
transmit the movement of the differential arm
210 to the printing mechanism, analyzing mecha-
nism and balancing mechanism and to the total-
izer line selecting plate. This device includes
the usual beam 291 the forward end of which is
pivotally carried by the differential arm 270 and
the rear end of which beam is bifurcated to em-
brace a stud 292 on a link 293. The upper end
of this link is pivoted on a stud 294 carried be-
tween a palr of cam plates 295 (Fig. 15) and 296
(Figs. 21 and 23) both plates being fast on a hub
291 journaled on a sleeve 298 on the shaft 253.
The purpose of these cams is to control the move-
ments of the card and book carriage to select
the column in which the impressions are to be
made. This mechanism is fully described below
under heading No. 39.

The hub 297 of the cams 295 and 296 is clutched
to the sleeve 252 which extends to the opposite
end of the machine where it sets a similar cam
to control the audit strip feed as described below
under heading No. 43. An aliner segment 300 is
also fast on the hub 297 and the aliner bar 254
cooperates with this segment to aline the mini-
mum movement device in its adjusted position.

The lower end of the link 293 is pivotally con-
nected with an arm 301 journaled on the shaft
261. A beveled segment gear 302 pivoted on the
shaft 261 and secured to the arm 301 meshes with
a beveled pinion 303 fast on a short shaft 304
journaled in the frames 40 and 265. This shaft
304 is employed to transmit the differential move-
ment of the parts just described to the printing,
analyzing and balancing mechanisms, to control
these mechanisms. A roller 305 on the lever 276
cooperates with the beam 291 to assist in setting
the beam and the associated mechanism in the
manner described above (see heading No. 11) in
connection with the amount differentials.

13. Withdrawal .and deposit differentials

Differential mechanisms are also provided for
the deposit and withdrawal banks of keys. One
of these differentials is operated under the con-
trol of the deposit keys 61 to select the totalizer
on the back totalizer line, and the other is asso-
ciated with the withdrawal keys 63 to select the
totalizer on the upper totalizer line,

These differential units are exactly alike.
Therefore, only one, the withdrawal differential

. (Pig. 1) will be described.

The withdrawal differential includes a differ-
entially movable arm 3066 pivoted on a hollow stud
307 supported in a palr of hangers 310 and 311
(Figs. 17 and 36) supported on the cross rods
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238 and 239. A latch 312, pivotally carried by an

arm 3{3 and a bell crank 3{4 pivotally supported

on the differential arm connects the differential
arm 306 to a drive sector 3i5 pivoted on the stud
5 807. The drive sector 1s given an invariable ¢x-
cursion first clockwise and then counter-clock-
wise to normal, at each rotation of the drive shaft
2065 by a pair of cams 318 fast on the shaft 205.
These cams cooperate with rollers 317 cairied on
10 a cam lever 328 supported on the hanger 310.
A link 32i connects the upper end of the lever
320 with the sector 315.

On its clockwise travel the sector 313 carries
the differential arm 308 therewith until the latch
15 is disconnectrd by striking the inner end of the
depressed key 63, whereupon the forward end of
the latch engages the proper one of a series of
" notches 322 in an arcuate bar 323 the lower end
of which is supported by an extension of the
20 hanger 8318 and the upper end supported by
another extension of the hanger 318. On the re-
turn or counter-clockwise truvel of the sector 315,
an inner face thereof picks up a stud 324 project-
ing from the differential arm 306 and restores

25 this arm to its normal position.
I there is no key 83 depressed in the with-
drawal bank the latch is disconnected by the zero
stop arm’ 124 and the arm 396 stops in the zero
position. The zero stop arm 124 operates to dis-
30 connect the latch 312 through an arm 325 pivoted

on the stud 387. A slot in the forward end of this

arm 326 embraces a pin 328 projecting from the
forwardly extending arm of the bell crank 3i4.
‘When there is no key §8 depressed, and the
35- differential starts its excursion, a nose 327 on the

,arm 325 strikes and-is arrested by the stop arm

124 thereby disconnecting the latch 312 from the
drive sector 318.

Other means (to be described later) is oper-

40 ated at balancing operations to stop the differen-
tials of the deposit and withdrawal banks at
Zero.

A minimum movement device, exactly like the
one for the control bank, is provided for each the

45 withdrawal and the deposit differentials. These
devices, as in the control differentials, are used
to transmit the movement of the differential arm
to printing mechanism and to the totalizer en-
gaging control plate. For the withdrawal bank

50 the device includes a beam 338 (Fig. 17) the for-
ward end of which is pivotally carried on the
differential arm 306, the other end being bitur-
cated to straddle a stud 331 on a link 332. The
upper end of the link is pivoted to an aliner seg-

55 ment 333 (see also Fig. 21) the hub 334 of which
is pivoted on a short tube 335 on the shaft 253.
The aliner 254 cooperates with the alining seg-
ment 333 to aline the minimum movement mech-
anism in its adjusted position.

60  The lower end of the link 332 is pivotally con-
nected to an arm 336 journaled on the shaft 261,
and a beveled segment gear 337 also journaled
on the shaft 261 and fast to the arm 336 meshes
with a beveled pinion 340 fast on a short shaft

65 841 supported in the main frame 48 and in the
sub-frame 265. This shaft 341 (see also Fig. 59)
transmits the movement of the differential arm
306 under the control of the confrol key to the
printing mechanism. A roller 338 (Fig. 17) on

70 the lever 220 assists in setting the minimum move-
ment device.

A link 342, slmilar to the'link 332 a fragment
of which appears in Fig. 21, is associated with
the deposit differential mechanism (not shown)

76 to set an alining segment 343 journaled on the

2,044,842

shaft 253 and being connected by its hub 344 tc
the sleeve 288. The aliner 254 also cooperatles
with this segment to aline this minimum move-
ment device associated with the banks of de-
posit keys. 5
The link 342 also opera.tes a beveled segment and
2 gear (not shown) but exactly ke the segment
337 (Fig. 17) and gear 340, for the withdrawal
bank, to differentially rotate a shaft 345 (Fig.
58A) in the sarmne manner as the shaft 341 is 10
rotated.
The entire differential mechanism, including all
of the amount and transacticn differentials, is
held together by a tie-rod 348 (Figs. 13, 14, 15,
17, 22 and 26) extending through all of the hol- 15
low studs 233, 271 and 307.

14. Totalzzers—Deposit and withdrawal

As was previously stated, the amount differen-
tials operate u plurality of totalizers to accu- 20
mulate the amounts of the deposits and with-
drawals. The totalizers used in the present ma-
chine are of a type old and well known in the
art and therefore no detailed description of them
is' included herein. If such a description is de- 25
sired, reference may be had to the above men-
tiened patent to Fuller No. 1,242,170 and the pat-
ent to Shipley No. 1,619.796.

There are three lines of totalizers in the ma-
chine, two of which, the upper and back lines, 30°
respectively, carry ten groups and six groups of
interspersed totalizer wheels. The wheels 348

(Pig. 13) of the upper group are loosely mounted

on a tube 347 supported by a pair of frames 350,
only one of which is shown herein. ‘These frames 35
are slidably mounted on a shaft 35f, the ends of
which shaft fit within radial slots 352 in engaging
plates 353 (Figs. 49 and 51), only one of which is
shown, secured to the frames 32 and 33.

Each totalizer comprises a wheel 346 in each of 40
the plurality of groups, there being six wheels
in each group on the tube 347. Therefore, if the
first wheel of each group is engaged with the ac-
tuator racks 23%, a certain totalizer will be actu-
ated. If the second wheel in each group is en- 45
gaged with its actuator, a different totalizer is
engaged, etc. The wheels 346 represent the to-
talizers selected under control of the withdrawal
keys. Therefore, since there are but five keys in
the withdrawal bank (Fig. 4) six totalizers are 50
provided, there being a totalizer wheel in the zero
position of each group to accumulate the amount
of all the deposits. This total is -known as the
“Total Deposit” totalizer.

The back totalizer line carries ten interspersed 55
totalizers comprising a plurality of groups of
wheels 354 loosely mounted on a tube 355 carried
between frames 356, only one being shown. There
is a totalizer on the back line for each deposit
key €1, one for the “Old Balance” key 62 and 60

-one in the zero position to accumulate the

amounts of all of the withdrawals. The frames
356 are slidable on a shaft 357 the ends of which
project into slots 360 in engaging plates 361
(Figs. 49 and 51), only one being shown, secured 65
to the frames 32 and 33.

The shaft 351 and frames 350 carrying the
upper totalizer, and the shaft 857 together with
the frame 356 carrying the back totalizers are
adapted to be moved radially toward the center 70
of the machine by totalizer engaging mechanism
described below under heading No. 18.

'The upper totalizer frame, including the frames
350 and the tube 347 is slidable longitudinally on
the shaft 351 to bring the proper one of the 75
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withdrawal totalizers into alinement with the
actuator racks 235. Likewise the back totalizer
line including the frame 356 and the tube 355 is
slidable on the shaft 357 under control of the

deposit keys to select the proper totalizer accord-

ing to the particular deposit key 61 or the “Old
Balance” key 62 depressed. The mechanism for
shifting the deposit and withdrawal totalizers is
old and well known and therefore not shown or
described herein. ¥or a full understanding of
this structure, reference may be had to the above
mentioned patents.

15. Balance totalizer

The front totalizer (Figs. 13, .36, 42, 43 and 44)
known herein as the “Balance” totalizer, is of an
entirely different construction and is operated
differently than the deposit and withdrawal total-
jzers. While amounts may be added onto and
subtracted from this. totalizer, and totals and
sub-totals may be taken therefrom through the

medium of the differential actuator rack 235 (Fig.

13) the balance totalizer may also have amounts
set thereon directly from the analyzing racks,
such as the old balance picked up automatically
from the control record card. At this point a
description of the mechanical construction and
of the operation of the balance totalizer as an
element of the accounting machine will be given.
It is to be understood that this totalizer may be
selected, engaged with the actuator rack and
have amounts added thereon or subtracted there-
from under control of the manipulative devices of
the accounting machine, independently of the
analyzing and balancing mechanisms.

The “Balance” totalizer includes a plura.llty of

totalizer wheels 370 (Figs. 13, 36, 42, 43 and 44) .

hereinafter referred to as the adding wheels, and
8 like number of subtracting wheels 311, rotat-
ably mounted on a rod 372 secured in & pair of
brackets 373 and 374. These brackets are rigidly
joined by a channel bar 375. The brackets 313
and 374, rod 372 and the bar 315 form a totalizer

“frame which floats in a pair of engaging cams 376

and 377 .secured on a shaft 380. = Brackets 381
and 382 (Pig. 36) secured to the frames 32 and
33 respectively, slidably and rotatably support the
shaft 380 in the machine. Studs 383 and 384 in
the bracket 373 project respectively into cam
grooves 385 and 386 in the face of the cam 376,
and studs 390 and 391 (Figs. 42, 43 and 44) in

the bracket 374 project into cam grooves 392 and.

393 respectively in the cam 371 to floatingly sup-
port the balance totalizer frame.

Beveled gears 394 and 395 are secured to the
facing sides of each pair of adding and subtract-
ing wheels 370 and 371 respectively, and are prop-

.erly spaced apart by a series of collars 396 fast

on the rod 372 interjacent the adding and sub-
tracting wheels forming each pair of wheels. The
balance totalizer wheels of each pair are oper-
atively connected by a beveled pinion 397, secured
to one end of a short shaft 409 supported in the
side walls of the channel bar 315. The pinions
397 mesh with the bevel gears 394 and 395 of their
respective totalizer wheels.

As illustrated in Fig. 36 the balance totalizer
is in position to engage the adding wheels 370
with the actuator racks 235. Mechanism (see
heading No. 16 below) is provided to shift this
totalizer toward the right to bring the subtract-
ing wheels 371 into alinement with the racks 235
at the proper time to subtract from the totalizer.
This shifting mechanism is operated under the
control of the depressed transaction keys on add-
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ing operations and is automatically controlled on
analyzing operations and balancing operations
as is hereinafter described.

The totalizer wheels 370 and 371, their- re-
spective beveled gears 394 and 395 and the pin- 5
lons 397 associated therewith, form an adding.
and subtracting totalizer of the type fully dis-
closed. in the patent to Fuller No. 1,242,170 and
the patent to: Shipley No. 1,747,397, referred to
above. The forwardly extending shaft 400, on 10
which the pinions 397 are fast, carry at their
forward ends alining disks 401 and gears 402, the
respective purposes of which are to line the
totalizer wheels when the totalizer is out of en-
gagement, and to connect the totalizer with the 15
analyzing racks at the proper time so that the
amount of the old balance may be set there-
through on the balance totalizer.

In Fig. 42 the engaging shaft 380 is shown in
its normal position. From this position the shaft 20
has two movements, one clockwise to engage the
balance totalizer wheels with the actuator racks
235 (see Fig. 43) and the other counter-clock-
wise to engage the gears 402 on the shafts 400 with
gears 403 on a series of shafts 404 supported in 25 .
the frame 265 and the frame 40, and having their
forward end journaled in a bracket 485 (Figs. 3,
3A and 60) secured to the frame &1, above de-
scribed. The purpose of the shafts 404 is brought
out fully under heading No. 66. 30

Means is provided to guide the balance totalizer
In its travel into and out of engagement with
the actuator .racks 235.. The lefthand end, as
view in Fig. 36 of the rod 372 projects into a slot
in a bracket 406 (Figs. 33 and 36) secured to the 35
side frame 32; and the righthand end of the rod
312 is guided by a slot in a bracket 407 (Figs. 15,
36 and 37) hdving one end mounted on the cross
rods 239 and the other end supported between
the hanger 272 for the balance differential mech- 40
anism and the hanger 318 for the deposit differ-
ential mechanism

The cam grooves 385 and 385 in the cams 376,
and the grocves 392 and 393 in the cams 317 are
so shaped that when the shaft 380 and the engag- 45
ing cams are rocked clockwisz. as viewed in Fig.
42, to the position in which these parts appear
in Fig. 43, the balance totalizer frame is thrust
upwardly and to the right in substantially a par-
allel movement to engage the adding wheels 370 50

_or the subtracting wheels 371, whichever may be

selected, with the actuator racks 235. When the
shaft and cams are rocked in a counter-clockwise
direction from their normal pcsition (Fig. 42)
the cam grooves act to rotate the totalizer frame 99
counter-clockwise about the rod 372 as a pivot
point to mesh the gears 402 with the gears 403
on the analyzer shafts 404. This, however, does
not occur on adding, subtracting or totalizing op-
erations.. The gears 402 are meshed with the 60
gears 403 on analyzing operations only.

The balance totalizer wheels are alined when
in the normal or disengaged position by a series of
aliner fingers 410 (Figs. 13 and 38) fast on a
shaft 411 journaled in projections 412 extending 65
downwardly from the ends of the channel bar
315. There is a finger 410 to cooperate-with each
of the alining disks 401 on the shaft 400. The
alining . fingers 410 are operated simultaneously -
by a pair of cams 413 (Figs. 15, 36 and 37). The 70
engaging cam 311 and the cams 413 are hubbed
together and the hub is fast on the shaft 380.
The cams 413 cooperate with rollers 414 on a

" lever 415 fast on a short shaft 416 journaled in

a bearing 417 integral with the bracket 374 (see 75
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Fig. 36). A bifurcated arm 420 (see also Fig.
38) fast on the other end of the shaft 4(6, em-
braces a stud 421 on an arm 422 fast on the aliner
shaft 411. By referring to Fig. 37 it can be seen
that the configuration of the periphery of the
cams #13 is such that movement of these cams in
either direction, in combination with the move-
ment of the totalizer frame to engage the total-
izer with the actuators, or the pinions 402 with
the pinions 403, will rock the shaft 416 clock-
wise. . At this movement the arm 420 (Fig. 38)
rocks the arm 422 and the aliner shaft £1¢ coun-
ter-clockwise to disengage the aliner fingers 410
from their respective alining disks 40§. It can
be seen, therefore, that the aliner fingers 410
are disengaged from the aliner disks #0f when
the balance totalizer is moved into engagement

with either the actuator racks 235 or the gears -

402 are engaged with gears 408, and, vice versa,
when the balance totalizer is returned to its nor-
mal disengaged position the aliner fingers 410 are
reengaged with the disk 40(. .

16. Totalizer selection

The mechanism for shifting the back and up-
per totalizer lines to select the totalizers thereon
under control of the withdrawal and deposit
keys, respectively, is not disclosed in this appli-
cation. 'This mechanism is exactly like the to-
talizer selecting mechanism illustrated and de-
scribed in the patent to Shipley, No. 1,761,542, to

which reference may be had for a complete un-

derstanding of this well known totalizing select-
ing mechanism. It is thought sufficient to state
here that the differentials associated with the
deposit and withdrawal banks operate mecha-
nism to slide their respective totalizer lines lon-
gitudinally in the machine to bring the totalizer
wheels corresponding to the particular key de-
pressed in the key band into position to be en-
gaged with the actuator racks 2385. ,

The balance totalizer, being an adding and
subtracting totalizer, has but two positions, one
to select the adding wheels and the other to bring
the subtracting wheels into register with the ac-
tuators. Novel mechanism is provided to shift
the balance totalizer in the machine to select
the addlng and subtracting wheels for operation.

This mechanism 1ncludes two separate cams,
an adding-shifting cam 425 (Figs. 36, 39, 45, 46
and 174), having & hub 426 pivoted om & shaft
4217 supported in the frame 38 and the side frame
35, and a subtracting-shifting cam 428 pivoted
on the hub 426 of the adding-shifting cam 428.
These two cams are never operated simultane-
ously, either the subtracting cam is held and the
adding cam operated, or the adding cam Is held
and the subtracting cam is operated. As viewed
in Fig. 36, the balance totalizer is in the adding
position. Consequently when the adding cam 425
is operated the totalizer will remain in the add-
ing position, the cam 425 operating idly. How-
ever, if the subtracting cam #28 is operated, &
faced surface thereon engages a roller 429 mount-
ed on a bracket 432 carried by the totalizer shaft
380 and draws the balance totalizer toward the
right, as viewed in Fig. 36, to position the sub=
tracting wheels 37{ in line with the actuator
racks 235. The bracket 432 is mounted on the
shaft 380 so as to permit the shaft to rock
while a stud 433 on the bracket projects through
a hole in the frame 34 to prevent rotary motion
of the bracket, at the same time permitting the
bracket to slide with the shaft 380. The bracket
is mounted on a reduced end of the shaft 380
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asbutting against a shoulder thereon, and & col-
lar 434 fast on the end of the shaft prevents lon-
-gitudinal movement of the bracket on the shaft.

The selected totalizer shifting cam 425 or 428
is operated from a drive shaft 435 (Figs. 3, 3A,
34, 60 and 174) supported in the brackets 266 and
267 and in the frames 34 and 35 (see Fig. 36).

The drive shaft 435 is operated by the electric
motor (not shown) thru the gears 201, 202 and
an intermediate gear 436 (Fig. 34) mounted on
a stud 437 projecting from the frame 32, which
latter gear meshes with the intermediate gear
202 and with a gear 439 secured to the side of a
cam 440 fast on the drive shaft 435. 'The motor,
operating through the gears 202, 436 and 439
rotates the drive shaft 435 one complete clock-
wise (as viewed in Fig. 34) rotation ht each cycle
of operation. It may be stated here that this
applies to all operations of which the machine is
capable, that is, the drive shaft 435 receives one
rotation on each cycle of all operations.

The drive shaft 435 operates the balance to-
talizer shifting cam through a planetary gearing
in the following manner: A pair of cams 441 (Fig.
174> fast on the shaft 435 cooperates with rollers
442, on a cam arm 443, mounted on a shaft 444,
supported in the frames 34 and 35. A segment
445 also mounted on the shaft 444 and hubbed
to the cam arm 443 meshes with a segment gear
446 fast on the shaft 427, on which shaft is also
fast an arm 447 carrying a pinion 450. The
p'nion 450 meshes with a segment gear 451 (Figs.
39, 45 and 46) integral with the adding shifting
cam 425, and with an internal gear 452 on a
sector 453 integral with the subtracting selecting
cam 428.

The drive shaft 435 and consequently the cams
44( (Fig. 174) rotates counter-clockwise as viewed
in Fig. 174, rocking the cam arm 443 and seg-
ment 445 clockwise to rock the segment gear 446,
shaft 427 and the arm 447 first counter-clock-
wise and then clockwise to normal through an
invariable extent of movement at each cycle of
operation of the machine. It was stated above
that one of the shifting cams is always held
against counter-clockwise rotation. Therefore,
when the arm 447 (Figs. 45 and 46) travels coun-
ter-clockwise, the pinion 458 carries the free cam
therewith. The subfracting cam 428 is normally

held by a subtracting cam detent 455 pivoted on a ¢

stud 456 and secured to an adding cam detent
487, also pivoted on the stud 496, consequently,
unless means to be described later, to rock the
detents 455 and 457 counter-clockwise, is op-

erated, the pinion 450 will operate the cam 425 *

and shift the balance totalizer to the adding posi-
tion. If the totalizer was left in the adding po-
sition at the last operation, it remains in the
adding position and the cam 425 operates idly.
If, however, the shifting cam detents 455 and
457 have been rocked counter-clockwise, a hook
460 on the detent 457 engages a shouldered pro-
jection 461 on the adding cam 425 restraining this
cam against operation at the same time remov-
ing the detent 455 from the path of the sector
453. In this case the arm 447 operates the sub-
tracting cam 428, shifting the balance totalizer
toward the right (Fig. 36) to bring the subtract-
ing wheels 371 into allnement with the actuators
235.

On its clockwise travel the arm 447 acting
through the pinion 450 restores the operated
shifting cam 425 or 428 to its normal position,
leaving the balance totalizer in the position to
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which it was moved. Both the gear 48 and the
sector 453 are blocked against clockwise move-
ment fromnormal position by a stud 482 project-
ing from the frame 34.

The balance totalizer is normally held against
longitudinal movement by one of & pair of yoked
aliner arms #48 and 448 (Figs. 33 and 35) sup-
ported on a stud 458 projecting from the side
frame 32. When the balance totalizer is in posi-
tion to engage the adding wheels 370, the aliner
arm #48 is engaged with a slot in the under side
of & block 438 secured to the lefthand end (as
viewed in Fig. 36) of the rod 372, and the arm 449
cooperates with the block 489 when the subtract
wheels 371 are to be engaged.

Before the balance totalizer can be shifted
longitudinally to select the proper set of wheels,
however, it is necessary to withdraw the aliner
arm 448 or 449 then in the slot in the block 488.
This is done by a pair of cams 468 (Figs. 33 and
35) fast on the drive shaft 435 cooperating with
rollers on & cam arm 469 pivoted on the stud 458,
and secured to the arm 448. The drive shaft 435,
as described above, makes one counter-clockwise
rotation, as viewed in Pig. 33, at each cycle of
operation of the machine. Just before the cams
441 (Fig. 174) function to shift the balance
totalizer, the cams 488 operates to rock the arm
469 and consequently the aliner arms 448 and
449 clockwise to withdraw the aliner arm then

cooperating with the block 489, thus freeing the '

balance totalizer for longitudinal movement. As
soon as the totalizer is shifted the aliner re-
engages the block 459. If the totalizer is shifted
(toward the right as seen in Fig. 36) to select

, the subtracting wheels, when the cams 468 oper-
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ate to reengage the aliner arms, the arm 448 will
be engaged with the block 459, but if the adding
wheels are selected, the totalizer remains in the
position shown in Figs. 35 and 36 and the arm 448
is reengaged with the slot in the block 438.
Whichever one of the aliner arms 448 or. 449
alines the balance totalizer, remains in the slot
in the block 458 when the totalizer is engaged
with the actuator rack 238, thus guiding the to-

‘talizer in its engaging movement.

As the totalizer comes into mesh with the ac-
tuator a tongue 478 on the block 459 enters the
appropriate one of a palr of notches 479 formed
in the bracket 406 (see Fig. 35).

17. Control of the balance totalizer shifting means
by the transaction keys

On adding and totalizing operations the bal-
ance totalizer shifting mechanism is controlied
by the depressed transaction key. Mechanism
provided for that purpose is set by depression of
the desired key and operated automatically to
determine if the shifting cam detents 455 and 451
(Figs. 45 and 46) are to remain in their normal
or adding positions, or if these detents are to be

rocked to restrain the adding cam 425 causing the
“subtracting cam 428 to be operated to shift the

balance totalizer to the subtracting position. On
analyzing operations the adding wheels 370 of
the balance totalizer are always selected for
engagement, and for this reason the analyzing
keys 58 and 59 (Fig. 4) do not effect the shifting-
control mechanism. On balancing operations, If
a deposit is made to a positive balance, the bal-
ance totalizer remains in the adding position. If
a withdrawal is made, the balance totalizer shifts
to the subtracting position under the control of
the depressed withdrawal key at the first cycle
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and back to the adding position at the second cy-
cle, remaining in the add position through the
third cycle. However, if an overdraft occurs on
a balance operation, this totalizer is shifted at
the first cycle under control of the depressed g
transaction key and is variously controlled, and
is shifted automatically several times during the
operation. The mechanism for thus controlling
the shifting of the balance totalizer is described
in detail later in the description of the analyzing 10
and balancing operations. At this time the de-
scription is confined to the mechanism for con-
trolling the shifting mechanism by the transac-
tion keys on adding and totalizing operations.

The control of the shifting cams 425 and 428, 15
(Figs. 45 and 46) is effected entirely through the
detents 455 and 457. These detents have no neu-
tral positions.. They are either in the normal po-
sitions in which they are illustrated by full lines
(Pigs. 45 and 46) in which positions the detent 20
455 controls to select the adding wheels, or they
are in the moved positions in which they are
shown by dot and dash lines in Fig. 46, in which
position the detent 4571 controls and the sub-
tracting wheels are selected. Three mechanisms 25
are provided to rock the detents 455 and 457, one
by the transaction keys, the second is operated
by the balance mechanism and the third by the
balance mechanism and an overdraft device com-
bined. The mechanism for shifting the detents 30
455 and 457 under control of the transaction keys
is described as follows: .

An arm 463 (Figs. 45 and 46) is pivoted on the
stud 456 and secured to the hub of the detents
455 and 451. This arm is pivotally connected 35
to ‘the lefthand end, as viewed in these figures,
of a link 464. A stud 465 on the righthand end
of the link 464 normally projects through the
narrow middle portion of an opening in an arm
466 fast on a shaft 467 supported in the frames 32 40
and 33. The stud 465 also projects through an
opening in a stationary cam plate 470 secured
to the frame 34. A spring 4711 attached to an
arm 412 fast on the shaft 467 yieldingly holds the
stud 485 against the righthand wall of the opening 45
in the camplate 478, thus normally holding the de-
tent 455 in thepath of the segment 453 on the sub-
tracting cam 428 and holding the detent 457
clear of the shouldered projection 461 on the
adding cam #25. Mechanisms operated under 50
control of the depressed withdrawal key at each
operation rocks the shaft 461 and arm clock-
wise, as viewed in Figs. 45 and 46, thrusting the
link 464 toward the left to rock the arm 463
and the detents 455 and 457 counter-clockwise 55
so that the subtracting shifting cam 428 will be
operated. If a deposit key is.depressed, however,
this mechanism is ineffective and operates idly.

The link 464 is carried by a slotted arm 413
embracing a stud 474 projecting from the link. 60
An arm 475 fast on an overdraft tester shaft
416, supported in the frames 34 and 35 pivotally
supports the lefthand end of the slotted arm 413.

A link 477 connects the arm 4713 with the free
end of an arm 480 pivoted on a shaft 481, sup- 85

- ported in the frames 34 and 35. The arm 480

is secured to an arm 482, also pivoted on the shaft
481. A roller 483 on the arm 482 cooperates with
& cam groove 484 in the face of a gear 485 ro- ,,
tatably mounted oh an analyzing control shaft
486 (Figs. 45, 139 and 143) carried in the frames
34 and 35.

The shaft 476 functions to control the link
464 and the detents 455 and 457 only on balancing 76
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active, and is held against movement on all other
operations. Likewise the cam 488 is inactive on
all but balancing operations when it operates to
exercise control over the link 464 and detents 488
and 457. Thus it can be seen that the slotted
arm #4713 is msaintained in its normal position,
as shown in Fig. 45, on all operations except
balancing operations. The manner in which the
shaft 476 and the arm 484 operate to rock the
detents 455 and 487 is described below under
heading No. 83.

The mechanism for rocking the shaft 467 to
shift the detents 45% and 457 under the control
of the transaction keys, will now be described.
This mechanism is best shown in Figs. 15, 26
and 27. An arm 487, fast on the shaft 467 and
extending downwardly therefrom has its lower
end forked, the inner walls of the prongs nar-
rowing upwardly to form a slot 488. An arm
481, pivoted on the shaft 467 and having its lower
end forked, the inner walls of the prongs of which
are narrowed upwardly to form a slot 492, is

connected by a bail 493 to an arm 484, pivoted

on the shaft 467. A pair of arms 495 and 496
also pivoted on the shaft 467, are connected by
a bail 497 lying flat against the bail 493 (see
Figs. 15 and 26) connecting the arms 491 and
494. The bails 493 and 487 may be secured to-
gether by any suitable means, none being shown
herein for that reason. It can be seen that the
arms 494, 495 and 498 and the downwardly ex-
tending arm 491 move as a unit about the shaft
461. 'These arms have two positions, namely, an
add position in which they appear in Fig. 15
and a subtract position in which they are shown
in Fig. 26. A pair of collars 500 (Fig. 27) pinned
to the shaft 467, one on each side of the arm
496, prevents longitudinal movement of the arms
494, 495 and 496, relative to the shaft 467.

The arm 491 is normally held in its add posi-
tion by a spring 581 (Figs. 17 and 27) one end of
which is attached to the arm 486. The arm 491
may be rocked from its add position (Fig. 17
to its subtract position (Fig. 26) by depression of
a subtract key in any one of the three banks
of transaction keys. In the illustrated embodi-
ment of the invention no subtract key is in-
cluded in the “Deposit” bank. Therefore in the
present machine the arm 481 is rocked under
control of the “Subtract-List” key 87 in the con-
trol bank, and the withdrawal keys 3 only. How-
ever, means is provided in the deposit bank for
operating the arm 4981 in case it is desired to in-
clude a subtract key in this bank.

Movement of the arm 491 to its subtract po-
sition is accomplished by a series of sectors 502,
503 and 504 (Fig. 26), associated respectively
with the control, deposit and withdrawal banks.
These sectors are pivoted on hubs 5§08 mounted
on the tie rod 348, each sector being located
immediately to the left of its bsnk of keys, as
viewed from the front of the machine. A link
505 connects the sector 502 for the control bank
with the arm 4885, a similar link 506 (Flg. 27)
connects the sector 503 for the deposit bank with
the arm 494 and a link 507 connects the sector
504, associated with the withdrawal keys, with
the arm 496. The sectors 503 and 504 are pro-
vided with inclined edges opposite each of the
key pins. In the case of the sector 502, how-
ever, for the control bank, an inclined edge is
provided opposite the key pin 81 for the “Sub-
tract List” key 87 only since it is not desired that
the remainder of the keys in this bank control

the selection of the subtract totalizer. The key
pins of the keys which select the subtract total-
izer are extended to cooperate with their respec-
tive sectors in the manner illustrated in Pig. 28,
which shows the key pins 81 for the “Add List” 5
key 88 and the “Subtract List” key BT s0 ex-
tended. However, it is not.intended that the
“Add List” key 86 control the selection of the
subtract totalizer, and inspection of Fig. 26 dis-
closes that the “Subtract List” key has been de- 10
pressed and its pin 9i engaging the sector 502
has rocked said sector clockwise, which through

"the link 505 also rocks the arms 484, 485, 456

and the control arm 48( clockwise to the sub-
tract position. The clockwise movement of the 15
sector 8§82 moves a shoulder §18 thereon beneath

‘the key pin 8§ for the “Add List” key 56, thereby

locking the key against depression. Likewise

it the key 88 is depressed its pin 8t is positioned :
to the right of the shoulder 510, thus blocking 20
clockwise movement of the sector and effectively
preventing depression of the “Subtract List” .
key. Depression of any of the keys 63 in the -
withdrawal bank rocks its sector 504 and by the .
link 07, rocks the arm 481 to_the subtract po- 25
sition. " } o

Mechanism is provided, and is operated at each’
operation of the machine to set the control arm
487 (Fig. 26), shaft 87, and arm 466 (Fig. 45) . .
under control of the arm 481, either to the add 30
position or subtract position, depending upon the
setting of the arm 494. ‘A pair of cams 8§11, (Fig.

26) fast on the accounting machine drive shaft
205 cooperates with rollers 512 on a cam lever -
513, fulcrumed on the cross rod 238. A link 514, 35
depending from the upper arm of the lever 513
pivotally supports the middle of a long horizon-
tal link 8(5. The lefthand end, as viewed in
Figs. 15 and 26, of the link 515 is pivotally con- -
nected to the free end of an upwardly extend- 40
ing arm 816 fast on the inner end of a sleeve
817 journaled in the frames 34 and 38, and which
sleeve surrounds a shaft 520. The purpose of
the sleeve §iT and shaft 520 is to transmit move-
ment to the carriage control devices, as is de- 45
scribed below. .

At its righthand end (Fig. 26) the link 5{§
pivotally carries a pair of twin links 621 and 522
Joined at the link 8§18 by a supporting stud 823,
(see also Fig. 27) at their upper ends by & stud 50
524 and at the middle point by a stud 525. The
stud 824 at the upper end of and between the
links §21 and 522 carries a roller 528 adapted to
cooperate with the forked arms 487 and 491.
The middle stud 525 carries two rollers 527 on 55
the outside of the links, cooperating with open
slots in the lower ends of identical arms 530,
pivoted on the shaft 4671 and joined at their
upper ends by a yoke §81. ‘The upper ends of the
links 821 and 522 are enlarged to form guides to 60
permit the parts to operate without interference
during operation of the machine.

This mechanism functions in the following de-
scribed manner to rock the arm 487 to a position
corresponding to ithe position to which the con-
trol arm 491 is set. . The cams 6l (Fig. 26) make
one clockwise rotation with the shaft 205 at each
adding operation of the machine. Shortly after
the beginning of the operation the cams 81{ rock 70
the lever 513 clockwise to raise the link 5§18, said
link pivoting on its point of connection with the
arm §i6. This raises the right-hand end of the
link 515, thrusting the twin links 621 and 522
upwardly, the roller 526 following the wall of 76
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the enlarged open end of the slot 492 in the
forked arm #491. Assuming that the “Subtract

List” key 1 is depressed, as is fllustrated in Fig.

26, the roller 528 as it enters the narrow posi-
tion of the slot 492 also enters the slot 490 in

_the arm 487, rocking this arm clockwise until

the slots 490 and 492 register, thus rocking the
shaft 467 and the arm 466 (Figs. 45 and 46)
clockwise. Since the stud 465 (Fig. 45) occupies
the narrow part of the opening in the arm 466,
the link 464 is thrust toward the left, as viewed
in Fig. 45, to rock the detents 455 and 457
counter-clockwise, to free the subtract cam 428
and retain the add cam 425, which as described
above, results in shifting the subtracting wheels
311 into slinement with the actuators 23%. As
was stated above, the slotted arm #13 is held sta-
tionary in the position illustrated in Fig. 45 on
adding and totalizing operations. This arm op-
erates to guide the link 464, through the stud
414, as it is thrust toward the left by the arm 466,
thus maintaining the stud 465 in the middle part
of the opening in the arm #66.

If no subtract key is depressed, the control

arm 481 remains in its add position, as shown,

in Fig. 15, and, when the twin links 521 and 522
are actuated by the cams 5§11, the roller 526 moves
idly into the slots 480 and 482, which, being
already in alinement, does not shift the arm 481,
consequently the arm 466 (Fig. 45), link 464 and
the detents 455 and 457 all remain undisturbed, re-
sulting in the selection of the adding totalizer
wheels.

When, near the end of a subtracting operation,
the cams 561 (Fig. 26) operate to lower the link
515 and the twin links 521 and 522, withdrawing
the roller 526 from the slots 482 and 490, the
spring 471 (Figs. 27 and 45) rocks the shaft 467,
arm 487 and arm 466 counter-clockwise to draw
the link 464 toward the right, restoring the
detents 455 and 857 to the positions in which
they appear in Fig. 45. At the same time the
spring 501 rocks the arms 494, 495 and 496 and
the arm 492 counter-clockwise, restoring the con-
trol arm 481 to the add position, also, at the same
time, restoring the control sectors 502, 6503 and
504 to their normal positions, the depressed keys
having been released just before the cams §iti
operate to lower the link 515. )

18. Totalizer engaging mechanism

Mechanism is provided to move the selected
totalizer into engagement with the totalizer actu-
ator racks 235. This mechanism, insofar as the
back and upper totalizer lines are concerned, is
exactly like the engaging mechanism disclosed in
the ahove mentioned Fuller and Shipley patents.

' Therefore, only a brief description of the engaging

mechanism for these totalizers is given herein.

The selected totalizers are moved into engage-
ment with the actuator racks, after said racks
have been differentially set under control of the
depressed amount keys, as above described. The
actuators are then rotated counter-clockwise to
normel position, rotating the totalizer wheels to
add thercon the amount corresponding to the
amount represented by the depressed amount
keys. The totalizers are then withdrawn from
engagement with the actuators.

The ends of the totalizer shaft 351 (Fig. 49) for
upper tovalizer line, it will be remembered, pro-
ject into the slots 352 in the engaging plates 353,
only one of which is shown herein. A roller 535
on an arm 536 fast on the right-hand end of the
shaft 351 as viewed from the front of the ma-

chine, cooperates with an engaging cam slot 8§37
in the plate 353. An arm (not shown) similar
to the arm 538 is fast on the shaft 351 near the
other one (not shown) of the cam plates 353. A
link 538 connected to the arm 536 carries a stud
539 at its lower end. This stud may be either
in or out of engagement with a hook 540, pro-
jecting radially from an engaging spider 541
pivoted on a stud 542, projecting inwardly from
the frame 33. There are three hooks 540 on this 10
spider 541, one for each of the three totalizer
lines. : .

The mechanism for engaging the back totalizer
line is the same as that for the upper line. A
roller 543 on an arm 544, fast on the shaft 357 15
engages & slot 547 in the plate 36f, and & stud
548 on a link 549 is adapted to be in or out of
engagement with the hook 540 for the totalizer
line.

At the proper time the spider 541 is rocked 20
clockwise drawing the links 538 and 549 there-
with, to rotate the arms 536 and 544, and their
shafts 351 and 357 counter-clockwise. Due to the
engagement of the rollers 535 and 543 with their
respective slots 537 and 541, this rocking move- 25
ment moves the totalizer shafts radially toward
the center of the machine to engage the selected
totalizers with the actuator racks 235.

The mechanism for rocking the spider 541 in-
cludes a pair of cams 550 and 55t (Fig. 49) fast 30
on the shaft 265. These cams cooperate with
rollers 552 on a cam lever 553, pivoted on a stud
554 supported in the frame 33. The upper end
of the lever is pivotally connected to the right-
hand end as viewed in this figure, of an engag- 35
ing pitman 555, the other end of the pitman
being slotted to embrace a stud 556 projecting
from a control lever 557 pivoted on a stud 560
on the frame 33. A notch 561 is formed in the
upper. edge of the pitman, and 2 notch 562 is 49
formed in the lower edge of the pitman 555.
These notches are adapted to engage studs 563
and 564 respectively on the engaging spider 541.
The notch 561, however, is normally engaged
with the stud 563, and by this connection op- 45
erates the spider on adding operations. On to-
talizing operations it is necessary to change the
timing of the engagement and disengagement
of the totalizer, which involves the use of the
notch 562 and stud 564, as is fully explained 50

_under heading No. 21.

The shaft 205 and consequently the cams 550
and 55 make one clockwise rotation on each
adding operation of the machine, to rock the
lever 553 first clockwise and then counter-clock- 55
wise to normal. This movement first draws the
pitman 555 toward the right, the pitman sliding
on the stud 556 and rocking the engaging spider
541 clockwise to engage the selected totalizer,
and then reverses the movement of these parts 60
to disengage the totalizer.

The totalizers are engaged with the actuators,
after the actuators have been differentially set
under control of the depressed amount keys.
They are held in engagement while the actuators 65
are returned to normal position thereby adding on
the totalizer wheels the amounts represented by
the depressed keys.

19. Balance totalizer engaging mechanism

Three separate devices are provided to operate
the balance totalizer. One operates on adding
and totalizing operations, the second on analyzing
operations, and the third device engages and dis-
engages the balance totalizer on balancing opera- 75
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tions. Only the adding-engaging mechanism will
be considered at this time.

The balance totalizer is engaged with the actu-
ator 235 on addihg operations by the engaging
spider 541,
ing No. 15, how clockwise movement of the shaft
380 (Figs. 42 and 43) moves the totalizer wheels

- 3710 or 374 into engagement with the actuators

235. 'The mechanism for rocking the shaft 380
to engage the balance totalizer on addlng opera-
tlons will now be described.

- A stud 565 on a link 566 (Figs. 47, 49 and 51)
is adapted to be in or out of its hook 540 on the
spider 541. The link 566 is connected to an arm
5617 pivoted on a shaft 570 supported in a brack-
et 5T1 (Figs. 17 and 40) secured to the frame 265
and in a bracket 572 (Fig. 36) secured to the

* frame 40. A hole in an arm 5713 pivoted on the

shaft 510 adjacent the arm 567 is normally in
engagement with a stud 574 projecting from the
arm 561. A yoke 576 connects the arm 573 with
an arm 576.

A segment 581 (Fig. 41), pivotally and slidably
mounted on the shaft 510, and having a forked
projection §82 embracing the yoke 575, meshes
with a segment gear 583, fast on the shaft 380.
A pair of segmenta] guide plates 584 secured one
on each side of the segment gear 5838, embraces
the segment 581, so that when the shaft 380
slides longitudinally in the machine, to select
the add or subtract wheels 370 or 37{, the seg-
mental guide piates 584 moving with the shaft
380 slides the segment 581 therewith on the shaft
570.

When the totalizer engaging spider 541 is
rocked clockwise by the cams 550 and 551 (Fig.
49) the hook 540 associated with the balancing

" totalizer, draws the link 566 therewith, rocking

the arm 567 counter-clockwise. This movement,
by the stud 574 rocks the yoke arms 573 and 576
counter-clockwise, the yoke 515 carrying the seg-
raent 581 therewith, thus rocking the segment
gear 583, the shaft 380 and the engaging cams
315 and 317 clockwise to engage the balance to-
talizer with the actuators, as described above.
When the engaging spider 541 (Fig. 49) is rocked
counter-clockwise to normal the movement of
the above mechanism is reversed, and the balance
totalizer is disengaged from the racks 235, mov-
ing to its neutral position.

The shaft 388 (Figs. 42, 43 and 44), is capable
of rocking movement in both directions from its
neutral position, clockwise to engage the balance
totalizer with the actuator racks 235, and coun-
ter-clockwise from normal ‘'to mesh the gears
402 with the analyzing gears 403. However, the
mechanism operated by the spider 541 engages
the balance totalizer with the actuators 235 only,
and restores this totalizer to normal position.
Provision is made to disconnect the voked arm
513 (Fig. 49) from the arm 567, and to connect

the yoked arm 576 with the arm 580 by operation -

of either the analyzing lever or the balance bar
(see heading No. 54). Mechanism then func-
tions on analyzing operations to operate the
shaft 578, and a separate mechanism functions
on balancing operations to rock the shaft 570
to control the engagement and disengagement of
the balance totalizer. 'These operating mecha-
nisms are described in detail under heading No. 66
for the analyzing operation, and heading No. 84
for the balancing operation.

20. Totalizer engaging control mechanism
PFrom the above description it can be seen how

It was described above under head- -
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the totalizer lines are rocked into engagement~

with the actuator racks 235. Provision is made
for engaging or preventing the engagement of
one or all of the totalizer lines with actuator
racks.

Tt was statéd above that the stud 538, (Fig. 49)

548 and 665 for the upper, back and bhalanc¢e to-
talizers, respectively, may be either in or out of

engagement with their respective hooks 540. on-

the engaging spider 54f. These studs are indi-
vidually controlled to be either in or out of thefr
hooks. If the stud is in engagement with the

10 -

hooks it is obvious that when the spider is rocked -

the corresponding totalizer line wiil be engaged
with the actuators. It is equally obvious that if
& stud is not engaged with its hook 540 the cor-

responding totalizer line will not be eng‘aged with -

the actuators.

The mechanism for determining whether the
studs are to be in or out of engagement with thelr
respective hooks, is substantially the same as
that disclosed in the heretofore mentioned pat-
ents.  This mechanism includes a series of select-

" ing disks 585, 586 and 587 (Fig. 4) adapted to be

set by the control, deposit and withdrawal dif-
ferentials, respectively. Links 590, 581 and 592
(Figs. 4 and 21) connect the selecting disks with
arms 593, 5§94 and 595 (Fig. 21) respectively, the
arms 593 and 594 being pivoted on the shaft 253,
and the arm 595 is fast thereon. The arm 593
is connected to the aliner segment 300, set by the
control bank differential, by a yoke 596. 'The
arm 594 is connected to the aliner segment 343,
set by the deposit bank differential, by the sleeve
325, and a yoke 58T connects the arm 595 with
the aliner segment 333 set under the control of
the withdrawal keys 63. Thus the selecting disks
585, 586 and 587 are differentially set to positions
corresponding to the keys depressed in their re-
spective banks. ‘The selector plates have high or
low spots on their periphery to cooperate with
engaging-controlling mechanism, to determine
which of the studs 539, 548 and 565 are to be
in engagement with their hooks 548 (Fig. 49)
on the engaging spider 541.

This. controlling mechanism includes floating
levers 600 (Fig. 47), one for each of the three
lines of totalizers, pivoted on arm &0f, 602 and
603, which in turn are pivotally supported be-
tween a pair of hangers 604, mounted on the
cross rods 238 and 239, a fragment of one of which
hangers appears in Fig. 49. The rounded ends
of arms 605, extending radially from a spider
666, mounted on a hub 607 surrounding the stud
542, project into open slots in the ends of the
arms 601, 602 and 633. A link 608 normally
connects the arm 602 with a cam lever 610, by a
stud 611 in the link 608 engaging a hook in the
lever. A stud 612 on the cam lever projects into
a cam groove in the face of a cam 613 fast on
the drive shaft 205. The lever 618 is pivoted on
a stud 614 on one of the hangers 604. Studs 6185,
one on each of the links 538, 549 and 566, project
normally thru the narrow ends of large openings
in the floating levers 600.

Immediately after the beginning of the opera-
tion, the shaft 205, and consequently the cam
513 (Fig. 4'7), rotates clockwise, rocking the cam
lever 610 counter-clcckwise to lower the link 608,
thus rocking clockwise the arm 662, to which the
link £08 is attached. The arm 602 through the
radially extending arms 605 on the spider 606,
rocks the arms 601 and 603 also clockwise, the
floating levers 600 pivoting on their respective
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studs 615 on the engaging links 538, 548 and 566.
This carries the studs 539, 548 and 565 to the bot-
tom of offsets in curved slots 818 (Fig. 49), only
one being shown, in the hanger 604, springs 617
being provided to urge the floating levers coun-
ter-clockwise about their pivots on the arms 601,
602 and 603. These arms on their clockwise

. trayel carry the studs 6208, (Fig. 47), on the float-
" ing levers 600, away from the periphery of the

selecting disks 585, 586 and 587. At this time
the control, deposit and withdrawal differentials
operate under control of their respective keys,
thus rotating the selecting disks correspondingly.
The cam 613 now rocks the lever 610 clockwise,
rotating the arm 602 counter-clockwise and
three-armed spider 608 clockwise, which by the
arms 605 rocks the arms 601 and 603 counter-
clockwise therewith. i

_If, when the selected disks were set, & high spot
thereon was positioned beneath the stud 620, for
example, on the floating lever 600 for the upper
totalizer, counter-clockwise movement of the
arms 601, 602 and 603 rocks the floating levers

. 680 clockwise, the stud 620 acting as.a pivot for

the lever. This movement of the floating lever
600, through the connection 615, swings the link
538 to carry the stud 539 (Fig. 49) into its asso-
ciated hooked arm 540, projecting from the en-
gaging spider 541. S ’
‘When the spider 541 (Fig. 49) is actuated with

these parts so positioned, the hook 540 through

the stud 539, draws the link 538 downwardly,
the stud 549 following the curved slot 616 in the
hanger 604. This rocks the arm 536 counter-
clockwise, whereupon the roller 535 traveling in

+ the slot 537 in the engaging cam plate 353, draws
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" the selected totalizer.

the totalizer line radially toward the center of
the machine to engage the proper set of totalizer
wheels with the actuator racks 235. The total-
izer is disengaged by counter-clockwise -move-
ment of the spider 541, which reverses the move-
ment of the link 538 and arm 536. o

If a low spot on the periphery of each of the
selector disks 585, 586 and 587 (Figs. 4 and 47)
is positioned opposite the stud 620, the floating
lever 660 pivots on the stud 615 when its arm
601 is rocked counter-clockwise, thereby permit-
ting the spring 617 to hold. the stud 539 at the
bottom of the offset in the slot 616, where it is
clear of the hook 540. Thus it is obvious that
the totalizer will not be engaged with the actua-
tors. i

The above description applies also to the back
and the balance totalizer, as all three totalizer
lines are selected simultaneously and in the same
manner on adding operations. '

21. Totalizer engaging control on totalizing oper-

ations ,

It was pointed out above that the machine
may be operated under the control of the total
control lever 64 to take totals and sub-totals from
Any totalizer in the ma-
chine may be selected to be reset to zero or to

have a sub-total taken therefrom. The totalizer
" line in this case being selected manually by move-
ment of the total control lever 64, the totalizer

on the selected line being selected in the usual
manner under control of the depressed transac-
tion key.

The total control lever 64 is adjustable to three

-positions above and to three positions below the

intermediate or “add” position. - These positions
above and below the “add” position control the
selection of the three lines of totalizers. The
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total control lever, when set to the first position
above or below the add position, selects the up- -
per or withdrawal totalizer ine. When adjusted
to the second position above or below the add
position the total control lever selects the back §
or deposit totalizer line for operation, and when
adjusted to its third position above or below the
add position, the total control lever selects the
balance totalizer for operation. The total con-
trol lever is always adjusted preparatory to the
totalizing operation. ) ' T
The selection of the totalizer line by movement
of the total control lever is controlled by the con-
figuration of cam slots 621, 622 and 623 (Fig. 51) -
in the substantially circular body of the total 15
control lever, through which slots the studs 620
on the floating levers 600 for the upper, back and
balance totalizers project. The slot 62{ is so
shaped that when the total control lever is moved
to the first position above or below the add posi- 20
tion it rocks the floating lever 600 (Figs. 47 and
51) for the upper totalizer line, clockwise to en- -
gage the stud %39 with its associated hook 640
(Fig. 49). At the same time the shapes of the
slots 622 and 623 are such that the studs 548 25

10

and 565 on the links 549 and 566 of the back

and balance totalizers, respectively, are held out
of engagement with their respective hooks '540.
Now, when the spider 5481 operates, the upper
totalizer line only, comes into engagement with 30
the actuators. - : '
When the total control lever is moved to its
second position above or below the “add” posi-
tion, the slot 622 (Fig. 51) rocks the floating lever
600 for the back or deposit totalizer line to en- 35
gage the stud 548 on the link 549 with the corre-
sponding hook 540 whereby this totalizer will be
engaged and, the slots 621 and 623 disable the
upper and balance totalizers. Also, when the
total control lever is moved to its third position 40

‘above or below the add position the slot §23 rocks

the floating lever 600 for the balance totalizer to

" engage the stud 565 on the link 566 with the

proper hook 540 so that upon operation of the

‘machine the balance totalizer will be engaged 45

with the actuators while the slots 621 and 622
prevent engagement of the upper and back
totalizer lines. ' o

The selector disks 585, 586 and 587 (Pig. 4)
are set on totalizing operations, just as on add. 50
ing operations, and if one,or more of the disks
should determine that a totalizer line other than
the one selected by the total control lever is to
be engaged the result would be the destruction
of the totals on both the totalizers, engaged. It 50
can be seen by reference to Fig. 47 that, if after
the selector disks are adjusted, the cam 613 func-
tions to operate the spider 606 to rock the arms
601, 602 and 603 counter-clockwise, the particu-
lar floating lever 600 under whose pin 620 a high
spot on the selecting disk has been positioned, -
will be rocked clockwise about its pin 620, thereby
carrying the corresponding stud 539, 548 or 555
Into engagement with the spider 541, and this
totalizer line in addition to the one selected by
the total control lever will, upon operation of
the machine, move into engagement with the
actuator 235, resulting in the destruction of the
totals for both totalizers. Provision is therefore
made to disconnect the link 608 (Fig. 47) from
its hooked operating lever 610 and to rock the
spider 606 and the arms 601, 602 and 603 by
movement of the total control lever out of add
position.
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Mechanism for disconnecting the link 608 from
jts hooked operating lever 618 is best shown in
Fig. 48 of the drawings. A slot 624 in the body
of the total control lever embraces & stud 626
on a lever 626 pivoted on a stud 627 in one of the
hangers (not shown) supporting the total con-
trol mechanism. A link 630 connects the lever 626
with the lower end of the link 608. The con-

" figuration of the cam slot 624 is such that move-
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ment of the total lever 64 in either direction from
its add position rocks the lever 626 counter-
clockwise, thrusting the link 630 toward the right,
as viewed in Fig. 48. This movement of the link
630 rocks the link 608 counter-clockwise and car-
ries the stud 611 on the link 608 out of cooperative
relation with the hooked lever 618, which lever
operates idly on all totalizing operations

The mechanism for rocking the arms 601, 602
and 603 clockwise by movement of the total con-
trol lever 64 to throw the ends of the floating

levers 600 pivoted thereto away from the selected

disks, includes a stud 631 (Figs. 47 and 51) on
the arm 601, which stud projects through & cam
slot 632 (Fig. 51) in the disk-like body of the total
control lever. The cam slot 632 is so shaped that
movement of the total control lever in either di-
rection from its “add” position to its total or sub-
total positions, rocks the stud 63{ and conse-
quently the arm 601 clockwise, carrying the end of
the floating lever 600 pivoted thereto, away from
the selector disks, thus moving the stud 620 clear
of the periphery of said disks. It is also desired
to rock the arms 602 and 603, which is accom-
plished by the spider 606. It will be remembered
that this spider is rocked counter-clockwise by the
clockwise movement of the arm 661, thereby rock-
ing the arms 602 and 603 to withdraw the studs
620 on the floating levers 600 for the back and
balance totalizers from the peripheries of the
selector disks. The parts are held in their ad-
justed positions throughout the totalizing opera-
tion, and until the total lever is restored to “add”
position. following said operation, which move-

"ment connects the link 608 with the arm 610

through the lever 626 and link 630, at the same
time the slot 632 acting on the stud 63{, rocks
the arm 681 counter-clockwise and by the spider
606 rocks the arms, 602 and 603 counter-clock-
wise to their normal positions.

It can thus be seen that the totalizer line to be
engaged is selected by movement of the fotal con-

trol lever from its add position to one of its total -

or sub-total positions and, since but one totalizer
may be operated on total or sub-total taking op-
erations, means is provided to lock out all of the
transaction keys except those in the bank cor-
responding to the: totalizer line selected. Thus if
the total control lever is moved to its first position
below the “add” it selects the upper or withdrawal
totalizer line, and locking mechanism, now to be
described, is operated by the same movement of
the total control lever, to lock out all of the trans-
action keys except the withdrawal keys.

This locking mechanism includes a notched
locking slide 633 (Fig. 18) “slidably mounted on
top of the bracket 57! (see also Figs. 15, 17 and
59). Movement of the total control lever is trans-
mitted to this locking slide by & link 634 (Fig. 51)
pivotally connected to the body of the lever 64
and to an arm 635 pivoted on the shaft 26i. A
beveled segment gear 636 pivoted on the shaft
261, and secured to the arm 635 meshes with a
beveled pinion 637 fast on a short shaft 640 sup-
ported in the frames 265 and 40. A small gear
641 (Fig. 59), fast on the forward end of the
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shaft 640 meshes with a segment 642 forming a
part of a segmental lever 643, fulcrumed on s
stud 644, projecting rearwardly from the cross
frame 40. A link 645 connects the other segment
arm 646, of the lever 643, with an ear 647, bent
upwardly at right angles to the locking slide 633.

When the total control lever is rocked counter-
clockwise, as viewed in Fig. 51 from its add posi-
tion.to any one of the three totalizing positions,
the link 634 rocks the arm 635 and beveled seg~
ment 636 likewise counter-clockwise to rotate the
beveled pinion 637, the shaft 640 and gear 641
clockwise, as viewed in Fig. 59. This movement
rocks the segment lever 643 counter-clockwise
and, due to the link 645, shifts the locking slide
633 toward the left, as viewed in Pigs. 18 and 59.
If the total control lever is rocked clockwise, as
viewed in Fig. 51, the locking slide 633 is moved
toward the right, as viewed in Figs. 18 and 59.
The distance the slide 833 is moved in either
direction depends upon to what one of the three

positions the total control lever is moved. If the

total lever is moved to its first position above or
below the add position, the slide 633 will be moved
one step. If the total lever is moved to its second
position above or below the add position the slide
is shifted two steps, etc.

Reference to Pigure 18 discloses that the lock-
ing slide 633 is provided with three sets of notches
located along its rear edge, one set opposite the
tail of the arm 10f supporting the lower end of
the control bar 97 for the control keys, another
set opposite the tail of the arm 120 supporting
the control bar 116 for the deposit keys, and the
third group of notches cooperating with the tail
of the arm 120 for the control bar {16 associated
with the bank of withdrawal keys.

Further examination of Fig. 18 discloses a sin-
gle wide notch opposite the arm {20 for the with-
drawal bank. This notch embraces the normal
position of the slide and the first position in either
direction from normal. Associated with the arm
§20 for the deposit bank are three notches, one
in the normal position and one in the second
position on each side of normal. Three notches
are also associated with the arm 10{ for the con-
trol bank. These notches are located in normal

‘position and in the third position each side of

normal. )

Obviously, when the total control lever is moved
one position above or below its add position, shift-
ing the slide 633 one step toward the right or left
by the train of mechanism described above, the
wide notch opposite the arm 120 for the with-
drawal bank, permits depression of a key in this
bank whereas the first position opposite the arms
10§ and (20 for the control and the deposit banks,
respectively, are solid, thereby ébstructing these
arms and preventing depression of the control and
deposit keys. Likewise when the total control
lever is shifted to its second position above or be-
low the add position, the keys of the deposit bank
are selected and those in the control and with-
drawal banks are locked out. Movement of the
slide 633 to the third position in either direction,
under the influence of the total lever, presents a
notch to the arm 101 for the control bank, per-
mitting depression of a key in this bank, and pre-
sents obstructions to the arms 120 for therdeposit
and withdrawal banks, thereby locking these
keys against depression. Thus it can be seen
that no matter to which one of its three positions

"above or below the add position, the total lever

is adjusted, the corresponding totalizer line is se-
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lected for operation and the corresponding bank
of transaction keys is selected.

Movement of the total control lever to any one
of its totalizing positions also operates an inter-
lock to prevent depression of any amount key
after the total lever is so adjusted. This mech-
anism includes a bail 650 (Fig. 13), carried by the
arm 139 (Fig. 19) and a plurality of arms 65/
only one being shown (Fig. 13) fast on the shaft
128. The shaft 128 is rocked clockwise (Fig. 13)
by movement of the total control lever, to posi-
tion the bail 650 in the path of the tail-like arms
16, supporting the lower ends of the detent bars
714 associated with the amount keys. This blocks
downward movement of the detent bars 74, thus
preventing depression of the amount keys, while
the total lever is out of its add position.

The mechanism whereby the total lever rocks
the shaft.128, is best shown in Figs. 48 and 57,
and includes the lever 626 (Fig. 48). A" spring
653 flexibly connects the lever 626 with an arm
654, also pivoted on the stud 627. A curved cam
slot 658, in the arm 654, embraces a pin 656 pro-
jecting from an arm 657, pivoted on the shaft 128
and having its hub 660 clutched to a hub 661
(Fig. 57) of an arm 662, also pivoted on the shaft
128. A link 663 connects the arm 662 to a lever
664, pivoted on the stud 220, on which the lever
21T (Fig. 32) is pivoted. 'The lever 664 (Fig. 57) is
secured to a hub 665, to which hub is also secured
an arm 666 bifurcated at its free end to embrace
a short rod 667 carried between a pair of yoked
links 670, pivoted on a stud 671 projecting from
an arm 612 having its hub pinned to the shaft 128.
(See also Figs. 148 and 149.) )

It will be remembered that movement of the
total control lever in either direction from its

add position rocks the lever 626 (Fig. 48) counter- -

clockwise. This movement through the spring
653 rocks the arm 654 also counter-clockwise,
which through the slot 655 and pin 656 rocks the
arm 657, and by the connections 668 and 661
(Fig. 57), rocks the arm 662 clockwise. Due to
the connecting link 663, the arm 652 rocks the
lever 664 and the arm 666 also clockwise, drawing
the yoked links 670 therewith, to rock the arm 672
and shaft 128 clockwise and initial movement
prior to operation of the machine. It is this
movement, by the total lever, of the shaft 128
(Fig. 13) which positions the bail 650 in locking
position to prevent depression on the amount
keys after the total lever is moved out of add po-
sition.

The rod 667 also passes through a curved slot
673 in an arm 674 (Figs. 57, 148 and 149) of a bell
crank 675 pivoted on the shaft 128, and through
one angle 676 of an angular slot in an arm 677 of
a lever 680 pivoted on the stud 220. The pur-
pose of the other angle 618 will be described later.
The purpose of this construction is to permit op-
eration of the shaft 128 by the analyzing mecha-
nism and by the balancing mechanism, and to dis-
connect the shaft from the above described mech-
anism which operates said shaft under the infiu-
ence of the total lever, all of which is described
below in connection with the description of the
analyzing mechanism (see heading No. 68) and
the balancing mechanism (heading No. 75).

Movement of the total control lever 64 from the
totalizing or sub-totalizing position to which it
was adjusted, back to the add position, of course,
reverses the movement of the above described
parts, restoring them to their normal positions.

27

22. Total and sub-total mechanism

The accounting machine embodied in the pres-
ent invention proceeds through two cycles on to-
talizing operations instead of but ‘one, as on add-
ing operations. L
cycle is to allow time for restoration of tripped
transfer devices (not shown) and to provide the

The purpose of the additional

necessary time for selecting the totalizer and en-~ -

gaging the selected totalizer with the actuators
235. The mechanism for permitting two rota-
tions of the accounting machine drive shaft 205,
is fully disclosed in the above mentioned Fuller
Patent No. 1,242,170, and in the Shipley Patent
No. 1,619,796. A brief description of this mecha
nism is included herein. :

Movement of the total control lever 64 from
the “add” position to any one of its totalizing
positions operates mechanism to prevent restora-
tion of the release shaft 81 at the end of the first
cycle of a totalizing operation thereby prevent-
ing the curved arm 190 (Fig. 34) on this shaft
from restraining the clutch arm $96 in position
to stop the machine. It will be remembered that
the cam 221 (Fig. 32) in the face of the gear 214,
acting through the lever 211, lowers the link 135
to rock the shaft 81 counterclockwise past normal
position to release the depressed key and to bring
the machine to a stop. Restoring action of the
cam 221 and lever 217 is rendered ineffective to
rock the shaft 8( at the end of the first cycle of a
totalizing operation by the following described
mechanism: _

A pitman 681, slidably mounted on the stud
215 (Fig. 32) at one end carries a stud 682 em-
braced by an open slot 683 in the lower end of
the link 135. The other end of the pitman 681
is pivotally connected to the other arm of the
lever 664. The above described movément of
the total control lever from its add to any one of
its total or sub-total positions, rocks the lever
664 clockwise. This movement of the lever 664
slides the pitman 681 toward the left, as viewed
in Fig. 32, swinging the link 135 clockwise about
the stud (37 thereby disengaging the notch in the

wall of the opening 223 from the stud 222 on }
the lever 217.

The above described movement of the pitman
681 and link 135 are preparatory, and are effected
manually by movement of the total control lever
before commencement of the operation. ‘This
movement of the link 135 is not sufficient to ren-
der it ineffective to restore the shaft 81, there-
fore, during the operation, the link 135 and
shaft 128 are given an additional movement.
The additional movement of the link 35 is for
the purpose of completing the disconnection of

'said link from the stud 222, and this additional

movement of the shaft 128 also engages the bail
650 with tails on the arms 85 (Fig. 13) to rock the
zero stop arms 83 for the amount banks to in-
effective position. This additional movement oc-
curs near the end of the first cycle and is im-
parted by a cam 684 (Fig. 32) through the medi-
um of the pitman 681,

The pitman 684 carries a stud 685 normally
resting into a notch in the inner wall of a cam
groove 686 in the cam 684, rotatably mounted on
the stud 2156. When the pitman is shifted left-

. ward prior to totalizing operations, by move-

ment of the total lever 64, it carries the stud 685
out of a slot and into cooperative relation with
the cam groove 686. 'The cam 684 is normally
inactive but is coupled to the gear 2i4 prior to
totalizing operations by a -coupling slide 690,
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fitting in & channel in the rear side of the cam
684, When the pitman 681 is shifted toward the
left by movement of the total iever, a palr of pins
692 thereon straddiing an ear 693 on the coupling
slide, draws this slide therewith to introduce the
reduced left hand end of the slide into a notch
in the gear 214, thus coupling the cam 684 and
ssid gear together so that they rotate in unison.

The configuration of the cam groove 686 in the
cam 684 is such that, shortly before the lever 217
operates to lower the link (3% near the end of
the first cycle, it shifis the pitman 88{ farther
toward the left rocking the link (38 farther
clockwise to position the longest part of the open-
ing 223 in the link, in the path of the stud 222.
Now, when the lever 211 rocks clockwise to lower
the link 138, to thereby rock the shaft 8i, the
stud 222 moves idly in the opening 223 and does
not disturb the link 138 or the release shaft 81.
- Referring now to Pig. 34, it will be remembered
that near the end of the first cycle, the stud 241

"on the gear 202, raises the link 2i2 to rock the

clutch arm (86 into its effective position to stop
the machine. ‘This movement also raises the
arm 192 to position the stud 181 above the path of
travel of the curved arm 190. Now, since the re-
storing movement of the shaft 81 and the arm 198
is . prevented by disengagement of the link 136

(Fig. 32) from the stud 222, the spring {98 (Fig. -

34), as soon as the stud 211 passes from beneath
the foot of the link 212, again rocks the clutch
arm 86 to ineffective position, and the machine
continues uninterruptedly until near the end of
the second cycle. At this time the stud 211 again
raises the link 212, rocking the lever 193 clock-
wise to move the chitch arm {86 to its effective
position, and positions the stud 191 above the

-path of the curved arm 190. The cam 884 (Fig.

32) now partially restores the link 138 through
the medium of the pitman 681, bringing a
shoulder $94 on the wall of the opening 223, into
the path of the stud 222, Now when the cam
221 rocks the lever 2671 clockwise, the stud 222,
strikes the shoulder §94 and lowers the link 135,
thereby rocking the shaft 81 counter-clockwise, as
viewed in Pig. 32, and clockwise as. viewed in
Fig. 34, positioning the curved arm 186 beneath
the stud 191 and holding the clutch arm in its
effective position to stop the machine.

It will- be noted that the stud 222 (Fig. 32)

travels a given distance ‘before it strikes the

shoulder 34 on totalizing operations and there-
fore, its effective movement to lower the link is
less on totalizing operations than on adding oper-
ations, resulting in a lesser restoring movement
of the release shaft 81. The reason for this

parent in Fig. 13. It will be remembered that

the bail 650 is positioned in the path of the tail-.

like arms 76 supporting the detent bars 14, which
at their upper ends, are supported by the arms
15. When the shaft 81 rocks counter-clockwise
near the end of an adding operation the bail 71
strikes the tails 82 of the arms 15, lowering the
detent bar 14 to release the depressed amount
keys. On totalizing operations, when the bail
689 blocks movement of the arm 16 and there-
fore of the detent bars, the parts would be
damaged if the shaft 8f and bail 7T were given
‘their full extent of movement. Therefore the
shaft 81-is given but a partial movement, just
far. enough to release the depressed transaction
keys and move the stud 146 (Fig. 20) to the rear
and clear of the pawls 50 and 54,
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After the machine is brought to a stop, at the
end of a totalizing operation, the total control
lever may be manually restored to its adding posi-
tion, which, by the mechanism illustrated in Figs.

32 and 48 shifts the pitman 881 (Pig. 32) toward -
the right, moving the stud €88 into its notch in
the wall of the cam groove 688 and reengaging
the notch in the opening 223 in the link (3% with
the stud 222 in the lever 211. This movement

. of tine total lever also rocks the shaft 28 counter- 19

clockwise to normal, as viewed in Fig. 13, carry-
ing the bail §80 out of the path of the arms 16,
thus freeing the amount keys for depression.

23. Mechanism for controlling the timing of the
engagement and disengagement of the totalizers
on totalizing, or reset, operations

It was set forth above under heading No. 18,
how the selected totalizer is engaged with the ac-
tuator racks after the actuator has been differ-
entially set under the control of the amount keys;
how the actuators are then restored to the normal
position below the 2zero position, adding the
amounts represented by the depressed amount
keys on the selected totalizer, after which the
totalizer or totalizers were disengaged trom the
actuators.

In machines of this type the totalizers are re-
set by rotating the totalizer wheels backwardly
to zero. This is accomplished by engaging the
selected totalizer with the actuators, before said
actuators are differentially set, rotating the
totalizer wheels to zero as the actuators are dif-
ferenitially set, the actuators being stopped as the
individual totalizer wheels arrive at zero. The
totalizer is then discngaged from the actuators,
leaving said totalizer standing at zero. The
amount thus taken. from the totalizer is set on
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. the type wheels and printed on the card, book

and audit strip.

Onsub-totalizing operations it is desired to re-
set the totalizer to zero, to print the amounts
taken therefrom, and then to replace the amount

40

- of the total on the totalizer. To do this requires

that the totalizer be engaged before the actu~ 45
ators are advanced and to remain in engagement
therewith until after the actuators are restored

. to normal position. For this reason the selected

totalizer is engaged at the regular adding time
on the first cycle, and disengaged near the end 50
of the second cycle. The totalizer wheels are

not disturbed on the first cycle, however, since

as above described, the zero stop arms discon-
nect the latches at zero; and it is not until near
the end of the first cycle that the stop arms are 55
rocked to ineffective position.

The mechanism for changing the time of the
totalizer engaging is best shown in' Figures 32,
48 and 49, which mechanism includes the control
lever 551 (Fig. 49) carrying the stud 556 on 60
which the engaging pitman 5§55 is slidably
mounted. A link 700, pivotally connected to the
arm 657 on the shaft 128, carries at its upper
end a stud T¢I projecting through a slot 702 in
the control lever §57, and through a slot 708 in 65
an arm 104 pivoted o'n the stud 560 supporting
the control lever 551. A stud 705 on the arm
704, projects through a cam slot 706 in the body
of the total control lever.

. When the total lever 64 is moved counter 70
clockwise, as viewed in Fig. 49, from its add posi-
tior to one of its totalizing positions, the slot 706
cooperating with the stud 785 rocks the arm 104
clockwise about the stud 560, and, since the stud
101 projects also through the slot 702 in the lever 76
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8§87, this lever is rocked clockwise also. At this
movement the stud §88 carries the pitman 8885

" therewith, disengaging the notch 8§61 from the
stud $83 in the engaging spider. At the same

5 time the mechanism disclosed in Pigure 48 rocks
the arm §87 clockwise to lower the link 784. This
moves the stud 18 downwardly in the straight
part of the slot 182, but does not engage the stud
7101 with the curved part of this slot. The engag-

10 ing pitman §8% now occupies a neutral position
with both the notch $§8{ and the notch 382 dis-
engaged from their respective studs $§3 and 564.
The correct transaction key is now depressed,

to control the selection of the desired totalizer,

15 and the machine is released for operation by de--

pressing the motor bar 5. At the first cycle the
cams 550 and 851 (Fg. 49) rock the lever 583
to shift the engaging pitman 585 idly toward
the right, positioning the notch 562 above its stud
20§84, after which the cam §84 (Fig. 32) functions
to rock the arm 837 (Fig.-49) further clockwise,
drawing the link 780, and consequently the stud
184 downwardly. The stud 7801 following the
straight slot 703 in the arm 104, rocks the lever
25 557 further clockwise which, through the stud
B34 rocks the engaging pitman 8588 an additional
distance counter clockwise to engage the notch
562 in the lower edge of the pitman, with the
stud 584 on the engaging spider 541. After this
30 coupling occurs, the cams $80 and 881, rock the

lever 553 counter clockwise, thrusting the en- '

gaging pitman 555 toward the left (¥Fig. 49) and,
due to the couplings 562 and 884, rocks the en-

gaging spider 841 clockwise to engage the se-

35 iected totalizer with the actuators.  This en-
gagement occurs just before the end of the first
cycle.

At the second cycle of operation the selected
totalizer is already in engagement with the ac-
40 tuator racks when said racks are differentially

set under the control of the totalizer wheels, thus
rotating the wheels backwardly until they are
individually stopped in =zero position. The
amount differentials now stand in positions repre-
45 senting the amount of the total taken from the
totalizer wheels. The cams 850 and 85f now
operated to draw the pitman 585 (Fig. 49) to-
ward the right, rocking the engaging spider 541
counter clockwise to disengage the totalizer from
50 the actuators. The totalizer now stands at zero.
The cam 684 (Fig. 32) now functions to partly
restore the arm 68§71 (Fig. 49), shoving the link
700, and with it the stud 701 upwardly in the slots
702 snd 103. Since the arm 704 is held against
55 movement, the stud 701 rocks the lever 887 coun-
ter clockwise, the stud 556 thereon raising the
engaging pitman §55 to disconnect said pitman
from the stud 564. The cams 558 and 581 now
operate to thrust the pitman 655 idly toward the
left where it comes to rest in its neutral posi-
tion.
, After the operation is completed and the ma-
chine has come to rest, the total control lever may
be manually restored clockwise (Fig. 49) to the
“add” position, this movement, as above de-
scribed, restoring the arm 6357 and link 700 to
their normal positions, and the slot 706 in the
body of the total lever rocking the arm 704
-y counter clockwise to normal position. This, due
to the stud 781 and slots 702 and 103, restores the
lever 557 counter clockwise to its normal position,
thus reengaging the notch 5681 in the upper edge
of the pitman 56§ with the stud 563 on the en-
75 geaging spider.

60
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24. Mechanism for arresting the amount differ-
entials on tolalizing overations

The means for stopping the differentials under
control of the totalizer wheels is old and well
known in this type of machine, as is fully dis- 5
closed in the before mentloned patent to Fuller
and S8hipley.

This mechanisam is illustrated in part in Fig.
14, and will now be briefly described. 10

The particular mechanism shown in Fig. 14 is
that for stopping the totalizer wheels at zero
and correspondingly stopping the differentials.
There are three sets of these trains of mecha-
nism, all exactly alike, in the machine, one set
for each totalizer line, making three on each dir-
ferential mechanism.

The differentials are arrested under control of
the adding wheels 318 (Fig. 14), or the subtract-
ing wheels 374, whichever may be selected, by a 20
train of mechanism including & normally inef-
fective lever 7110, adapted to co-operate with a
long tooth on the totalizer wheel. ' The lever 710
is connected to a differential stop arm 711 by a
pair of toggle links Ti2. The lever 110 and the 25
stop arm 141 are both pivotally supported on the =
differential hanger (not shown). A spring 7183,
having one end attached to a stop paw! 714, piv-
otally carried cn the stop arm 111, normally holds
an ear 116 on the pawl against a pin 7(8 on the g,

‘arm 11 and also holds s face on the stop arm

111 against a stud 717 on the hanger (not shown).

‘The toggle 712 is normally broken and is
straightened on totalizing operations under the
control of the total lever in the following man- 35
ner;

A lever 120 -plvoted concentrically with the
lever 718, is bifurcated at one end to embrace a
stud 721 pivotally connecting.the toggle links 712,
the lever 120 lying interjacent the Hnks. The 40
other end of the lever forms & small segment
meshing with a partial gear 7122 fast on a reset
shatt 123 supported in the frames 32 and 33. At
the proper time on totalizing operations the shaft
123 rocks counter clockwise (Fig. 14) rocking the 4
lever 120 clockwise to straighten the toggle 712,
Straightening the toggle 712 rocks the lever 110
clockwise into the path of the high tooth on the
selected totalizer wheel, which, when it is ro-
tated backwardly, as above described, strikes the gg
lever T10 rocking it counter clockwise. Since the
toggle TI2 at this time Is held in straightened
condition by the lever 728, the links 112 form a
medium to transmit the counter clockwise move-
ment of the lever 710 to the arm 111, rocking this §5
arm clockwise to carry the ear 745 of the pawl
714 into the proper one of a series of notches 724
on the inner periphery of the. reset spider 249
thereby stooping this spider, and disconnecting
the latch 237 from the driver 232, thus arresting oo

the actuator 234 in a manner described above

under heading No. 11. When thus arrested, the
differential actuators have advanced a number of
steps equal to the number of steps the totalizer
wheel rotated backwardly from the position it g5
occupled at the beginning of the operation, to
zero.

Near the end of the operation, the shaft 723 is
rocked clockwise to normal position, rocking the
lever 120 counter clockwise to flex the toggle T12. 7¢
This withdraws the lever T10 to ineffective posi-
tion and permits the spring 718 to withdraw the.
pawl Ti4 from the notch 724 in the reset spider
249. The totalizer 18 unmeshed from the actu-
ator and the differential is then restored ‘to its 75
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norrmal position by the driver 232. Three trains
of mechanism; as shown in ¥g. 14, are provided
for each amount differential, one being associated
with each totalizer line in each denomina.t!onal
order.

The reset shatt 123, as above stated, is oper-'
‘ated in connection with the balance totalizer.

There are two other reset shafts 152 and 728
(Fig. 51), just like the shaft 723. The shaft {52
is associated with the upper totalizer line and
the shaft 7128 with the back tofalizer line. Only
the shafts 182, 728 or 712§, associated with the
particular totalizers to be reset, is operated. The

-particular reset shafts 182, 123 or 128 to be op-

erated, is selected by movement of the total gon-
trol lever in & manner similar to that for select-
ing the totalizer line engaging mechanism.

The reset shafts 152 and 128 for the upper and
back totalizer lines have arms 728 fast thereon.
Studs 127 on links 7138, pivotally connected to the
arms 728 project through bifurcated leverz 731
pivoially supported on the hangers (not shown)
for the total control mechanism. Studs 732 on
the levers 134 project through cam slots 733 in
the body of the total control lever. The studs
127 are adapted to be either in or out of engage-
ment with notches T34 in the periphery of a disk
138, secured to the hub 807 of the engaging spider.
It will be recalled that when the total lever 64
is adjusted to its first position either above or
below its add position, it selects the upper total-
izer engaging mechanism for operation. The
particular reset shaft 152 or 125 to be operated, is
selected at the same time by engaging the proper
one of the studs 727 with its notch 734 in the
disk 7135. When the total control lever 64 is
moved to its first position either above or below
its “add” position, it rocks the bifurcated lever
731 for the upper totalizer line counfer clockwise
(Fig. 51) rocking the link 738 clockwise to engage
the stud 727 with the notch 134.

At the same time, the slot 621, acting on the
stud 620, rocks the floating lever 888 for the upper
totalizer line to engage the stud 538 on the link
538 with its hook $48 (Pig. 49) on the engaging
spider 54f. BSince the engaging spider 54t (Fig.
49) and the reset shaft operating disk 738 (Fig.
51) are secured to the same hub 881, it is obvious
that when the pitman 6865 (PFlg. 49) is operated
to rock the spider 841 cleckwise, the disk 733 is
also rocked clockwise therewith, rocking the arm
726 and the reset shaft 152 for the upper totalizer
line counter clockwise to operate the toggle 7i2
(not shown) for this totalizer.

When the spider 541 is rocked counter cleck-
wise to disengage the selected totalizer, the disk
735 operating the link 738 and arm 728 rocks the
shaft 152 clockwise to normal. The total lever
is then, after the operation is completed, rocked
to its “add” position, restoring the lever 731 to
its normal position, thus withdrawing the stud
721 from its notch 734 in the 'disk 1385. This
movement of the total lever also restores the
totalizer line-selecting mechanism to normal
position.

When the total lever is moved to its second
position above or below “add’” position the back
totalizer engaging mechanism is selected and the
slot 733 associated with that totalizer line couples
the link 730 with the disk 738 so that when the
machine is operated the reset shaft 728 for the
back totalizer line will be operated.

Movement of the total control lever to its third
position above or below “add” position, renders
the “balance” totalizer engaging mechanism
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effective, and at the same time the slot 736 (Pig.
51) in the total lever, embracing the stud 137 on

a bifurcated lever 748 rocks this iever counter
clockwise. The lever 748 is pivotally supported
on the hanger (not shown) which supports the 5
lever 13f. 'The lever 748 embraces s stud T4{
on a link 742, and, when rocked counter clockwise,
the lever 149 carries the stud 74! into engage-
ment with a notch 743 in the periphery of the
disk 735, so that when the spider 84! (Pig. 49) 10
and the disk 73§ are operated, the reset shafi
723 for the balance totalizer will function as
above described.

The mechanism int.ermediate the link 742 and
the shafi 723, whereby the link rocks sald ziwii, 156
is somewhat different than that described above
for the shafts 152 and 726.  The reason for this
different structure is that it is necessary to clear
the balance totalizer on analyzing and balancing
operations, when the total lever is not shifted 20
from its “add’’ position to the “totalizing posi-
tion. This necessitates disconnecting the shaft
723 from the link 742, and connecting it with
operating mechanism which functions on analyz-
ing and balancing operations only, to rock the 25
shaft 723. Normally, however, the Hnk 742 is
connected to the shaft 123 by the following de-
scribed mechanism:

The link 742 is pivotally connected to an arm
144 (Figs. 61, 52 and 54) pivoted on the shaft 723 30
and rigidly connected by a sleeve 748 to a forked
arm T46, also pivoted on the shaft 723. A stud
741 joining the ends of a pair of links 780 pro-
Ject through the forks of the arms 746 and also
through & slot 751 in an arm 152 (see also Fig. 53) 35
fast on the shaft 728. A stud 753 joins the other
ends of the links T88 and pivotally connects sald
links to the free end of an arm {1 of a bell crank
188 supported on the cross rod 238. A stud 756
on the other arm 787 of the bell crank, projects 4o
through a slot 768 in a cam plate 181, rotatably
mounted on a shaft 782 supported in the frames
32 and 33. Two separate mechanisms are pro-
vided to operate the cam 18f, one on analyzing
operations and one on balancing operations. 45
These devices permit resetting of the balance
totalizer without displacing the total lever from
add position. They are described belew in con-
nection with the description of analyzing ma-
chines and of the balancing mechanism respec- 50
tively.

After the link 742 is coupled to the disk by
movement of the total lever to its third position
above or below the “add” position, and the ma-
chine is operated, the spider 54! rocks the engag- 65

ing shatt 388 to engage the balance totalizer with

the actuators 235, and the disk 738 rocks there-
with to draw the link 742 upwardly, rocking the
arm T44, sleeve 748, forked arm 746, and through
the connection 747 the arm 752 and shaft 723 60
counter clockwise, as viewed in Figs. 51 and 52.
Counter clockwise movement of the spider 54{ to
disengage the balance totalizer rocks the disk 7138
also counter clockwise and rocks the arms T4d,
746 and 752 and the shaft 723 clockwise to normal 65
position.

24A. Mechanism for ccmtm,llina the timing of
the engagement and disengagement of the
totalizers on sub-total, or read, operations

Referring now to Figure 49, it was described
above under heading No.-21 how the manipula-
tion of the lever §57 disconnects the link 555 from
the stud 563 and connects said link with the stud
884 in order to change the timing of the engage- 75

70
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ment of the selected totalizer for totalizing oper-
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atlons, that is, on operations when the total is
reset to zero and left standing at zero.

On sub-total operations the timing of the
totalizer engagement is somewhat different, as
after the amount of the total is cleared from the
totalizer and set on, the type wheels, it is desired
to replace it on the totalizer. This necessitates
maintaining the totalizer in engagement with the
actuator racks 235 (Fig. 13) until the differentials
are restored to their normal position. This is
accomplished in the following manner:

It will be remembered that movement -of the
total control lever 64 (Fig. 49) counter clockwise
from its “add” position to one of its “total” po-

sitions, through the medium of the cam slot 706, .

gives the slotted arm 704, an initial clockwise
movement thereby disconnecting the pitman 555
from the engaging spider 541 b{,efore‘the opera-~
tion commences. However, when the lever 64 is
rocked clockwise from its add position to one of
its “sub-totalizing” positions, the slot 706 being
concentric in this direction, holds the arm 704
and consequently the lever §57 against movement,
thus maintaining the pitman 555 in engagement
with the stud 563. Upon operation of the ma-
chine the pitman 555 is operated at the adding
time to rock the spider 541 to engage the selected
totalizer. Shortly after the totalizer .is engaged,
the arm 657, as above described, is given its second
clockwise movement by the cam 684 (Fig. 32)
lowering the stud 70! (Fig. 49). This rocks the
lever 557 clockwise, disconnecting the pitman 555
from the stud 563, the pitman 555 returning idly
toward the left to its normal position near the
end of the first cycle, leaving the spider in its
extreme clockwise position with the selected to-
talizer engaged with the actuators. On the sec-
ond cycle the pitman 555 moves idly toward the
right, bringing the notch 561 again into register
with the stud 563. The arm 657 is now partially
restored, moving the stud 10{ upwardly in the

slots 702 and 703, to rock the lever 557 counter"

clockwise. This reengages the notch 561 with
the stud 563. The pitman 555 is now shifted to-

- ward the left, rocking the spider 541 counter

50

55

60

-clockwise to disengage the totalizer.

It can thus
be seen that the selected totalizer is engaged dur-
Ing the first cycle of a sub-total totalizing opera-
tion, and is held engaged while the amount of the
total is taken therefrom, set on the type wheels
and printed; the total then being replaced on the
totalizer and the fotalizer disengaged from the
actuators near the end of the second ¢ycle.

25. Mechanism for operating the zero stop pawl
for the control bank on totalizing operations

It was set forth above that the -diﬁefential
mechanism operated under the control of the

-control keys 56 to 60 inclusive controls operation

of the printing platens. When this differential
is stopped at zero it cripples all of the printing
platens, and as is usual in this type of machine,
that is, machines making two cycles of operation
when totalizing, it is desired to cripple the print-

ing mechanism on the first cycle of such a total-.

izing operation. For this reason movement of
the total control lever from its “add” position, to
one of its “total” positions below the “add” po-
sition, or “sub-total” position above the “add”
position renders the stop arm 102 (Figs. 15, 55
and 56) effective to stop the control differential
at zero. ‘ .

As described under heading No. 20, movement of

31
the total lever, acting through the mechanism

disclosed in Figure 48, rocks the arm 851 (Fig.

57) and the arm 862 (Figs. 55 and 57) clockwise
an initial movement before the machine is oper-
ated. The arm 662 carries two pins 763 and 764
co-operating with cam faces 765 and 766, re-
spectively, on a cam lever 167, fast on the short
shaft 101. , ‘ .
When the arm 662 is rocked clockwise by move-
ment of the total léver, preparatory to a totalizing

operation, the pins 763 and 764 co-acting with -

the cam faces 165 and 166 respectively rock the
cam lever 167 and shaft (0T and arm 106 clock-
wise. This movement thrusts the link (04 to-

ward the right (Figs. 50, 55 and 56) rocking the

arm 105, short shaft 103 and the stop arm 02
clockwise.
fective to stop the control differential (Fig. 15) at

zero position at the first cycle, thus, as is described

below, crippling the printing mechanism. -

The zero stop arm 102 is rocked to ineffective
position again in order to permit readjustment of
the control differential mechanism thereby en-
abling the printing mechanism to function at the
second cycle of a totalizing operation.

It will be remembered that near the end of the
first cycle the cam 684 (Fig. 32) acting through
the pitman 681, gives the arm 662 an additional
clockwise movement. The cam faces 765 and 166

(Figs. 55 and 56). are so shaped that this addi- 3

tional movement of the arm 662 rocks the cam
lever 161, shaft {07 and arm 106 courter clock-
wise, drawing the link 104 toward the left, thus
rocking the arm 105, shaft (03 and the zero stop

arm 102 counter clockwise to ineffective position. -

The control differential now is free to ‘travel up-
wardly under the control of the depressed key 56
to 60 inclusive; or, if no key is depressed, the dif-

ferential is stopped by the pin 290 (Fig. 15) in

the “9” key position, in which position the print-

In this position the arm 102 is ef--
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ing mechanism functions to print the totals in

the correct column on the audit strip and in-
serted slip.

Near the end of the second cycle the arm 662
is partially restored, rocking the stop arm (02
back to effective position. However, this does

‘not matter, since the differential at this time has

been restored to its normal position. When, after .

the operation is completed, the total lever is re-

stored to its “add” position, rocking the arms 657 &

and 662 counter clockwise to their normal posi-
tions, the pins 163 and 764 rock the cam lever 1617,
shaft 107 and arm 106 counter clockwise to re-
store the zero stop arm 102 to its normal inef-
fective position.

Printing mechanism

The mechanism describad absve concerns the
accounting machine proper, as operated on add-
ing and totalizing operations. A plurality of
groups of printing wheels, from which the im-
pressions are made, is prov'ded. These whee's
are set by the differentials controlled by tho

amount and” transaction keys to print the

amounts entered into the machine and the-sym-

- bols indicating the nature of the transactions or

entries. - The type wheels are arranged on four

“lines, one to print on the control record card;

one to print on the customer’s pass bhok, one to

print on the inserted slip, and the fourth line 7

to print on the audit strip. A plurality of print-
ing platens is provided and these platens are
selected by, and operated under the control of the
control keys. A series of individual record mate-

rial feeling devices is provided to disable the card,

Go
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book, or slip platens if any one or zll of these
record materials is or are omitted from the ma-
chine. -

The printing mechanism is located in front of

" the main body of the machine, and is supported

generally between the pairs of frames 41 and 48,
and 47 and 48 (see Figs. 2, 3 and 34). The print-
ing mechanism is driven by the motor thru the
train of gears 20{, 202, 436 and 439 (Figs. 3 and
34). A gear 170 (see also PFig. 60) roiatably
mounted on a stud 714 in a bracket 772, secured
to the cross frame 40, meshes with the gear 438
and with’a gear 173, fast on a shaft 774 journaled
in brackets 115 and 176 (Fig. 3) secured fo the
base 30.of the machine. A beveled gear 777 se-
cured to the other end of the shaft 774 meshes
with a beveled gear 780, secured to & printer
drive shaft 18! mounted in the frames 40, 41, 43
and 85. The shafts 774 and 78{ are given one
rotation at each cycle of operation, the shaft 774
Totating counter: clockwise, as viewed in Fig. 60,
and the shaft 18 rotating counter clockwise, as
viewed in Pigs. 72, 75, 76, 78, and other figures.

26. Type wheels

It was stated above that individual groups of
type wheels are provided from which the impres-
sions are taken on the several record materials.
These type wheels are mounted on the studs 58,
51, 52 and 53, (Figs. 61 to 67 inclusive, and Figs.
75 and 75A). The type wheels on the stud 50
(Fig. 64) are for printing on the audit strip, those
on the stud 58 (Pig. 65) are for printing on the
inserted slip, and those on the studs §2 and §3
(Figs. 66 and 67) are for printing on the book
and card respectively. - The date of the transac-
tion is not printed on the audit strip and no date
type wheels are provided on this line. There are
three groups of type wheels on the stud 58, the
first group on the left, as viewed in Fig. 64, com-
prising four type wheels 782, 783, 788 and 1785.
The wheel 182 is set by movement of the total
lever and bears characters indicating whether the

amount printed is a total or sub-tcfal. The nor-

mal position of this wheel is blank. The wheels
783, 184 and 185, are set respectively by the con-
trol, deposit and withdrawal differentials, under

the control of their respective keys. Next to the

transaction type wheels, but spaced apart there-
from, is. a group comprising nine amount type
wheels 186 and a special charaeter wheel 787.
This special type wheel 187 is set on overdrafi
operations to print a character designating an
overdraft. To the right of these wheels is a group
of seven wheels 7190, set simulianeosusly with the
amount wheels. These wheels are used to set up
the account number on analyzing operations.
The amount type wheeéls 786 and the account
number type wheels 790 are set simultaneously
at each operation of the machine. Iowever,
impressions are taken from these groups by their
respective hammers under conirel of the control
keys. It may be stated here that impressions are
not made from the account number type wheels
on a single cycle or adding operation unless the
machine is operated with the “Account No.” key
60 in the control bank depressed, in which case
the account number platen only wiil be selected,
and the account number as set up on the amount
keys 55 will be printed. Impressions are made
automatically from the account number type on
analyzing operations but not on balancing opera-
tions. The selection and control of the printing
platens resides .in the control bank, as will be
described later. .
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The slip printing type wheels, mounted on stud
81, include a group of date wheels located to the
left, as viewed in Fig. 65 of the group of transac-
tion wheels. There are four date wheels, & month
wheel 181, a tens of days wheel 792, a units of &
days wheel 793 and a year wheel 784. These
wheels are set manuailly in the usual manner. A
group of amount type wheels and a group of ac-
count number type wheels are also provided on
the stud 51, to print on the inserted slip. These 10
wheels are not shown in Fig. 65, but they are ex-
actly like those appearing in Fig. 64 for the audit
strip. A plurality of groups of type wheels

" mounted on the stud 52 (Figs. 62A and 66) is pro-

vided to print on the customer’s pass book. These 15
groups of type wheels from left to right are the
date, transaction, amount and account number
wheels. These wheels are the same as those de-
scribed above for the slip, except that the char-
acter wheels 782 set by the total lever on the audit 20
strip and slip type wheel line is omitted, as is the
highest ‘order or overfiow amount type wheels.
This particular amount type wheel is brought into
use only when printing totals under control of the
total control lever, all the automatic totals being 25
taken from the balance totalizer as the totals
taken under control of the total lever are printed
only on the audit strip and inserted slip, the over-
flow type wheels and the special character wheels
are omitted from both the book and card type 30
wheel lines. ' o

The account number is not printed on the
record card since it is permanently perforated in
the upper right-hand corner thereon, from which
perforation the account number is automatically 35
picked up on analyzing operations. The account
number type wheels are, therefore, omitted from
the card type wheel line (Fig. 67).

It will be noted that there are eight amount
type wheels in the book and card groups (Figs. 66 40
and 67) whereas the audit strip and slip groups of
amount type wheels comprise nine wheels each.
The reason for this difference is that when total-
izing, running totals only are printed on the card
and book whereas the group totals are printed on 45
the audit strip and slip, necessitating a type wheel
in these groups to take care of the over-flow to-
talizer wheels of which there is one provided on
each totalizer, Due to the omission of the over-
flow amount type wheels and the total character 50
printing wheels 782 from the book and card-type
wheel lnes, and in order to maintain the same
spacing between the type wheels, the transaction
wheels 188, 784 and 785 and the date wheels 191
to 194 inclusive for these lines, are located far- 55
ther from the frame 48 than are these wheels
on the audit strip and slip line.

27. Type wheel setting mechanism .

The corresponding type wheels on each type 60
wheel line are given the same reference numerals
since they are set from the same source by the

. same mechanism to print characters on the audit.

strip, slip, book and card. The amount, account
number and transaction type wheels are set by the g5
differentials under control of their respective keys.
The total character wheel is set by the total lever
and the date type wheels are set manually by
knurled knobs 195, 196, 197 and 798 (Figs. 63 and
65). The mechanism for setting the type wheels 79

. will now be described, the account number and

amount type wheel setting mechanism being first
described. ,

The amount type wheels 186 for each type
wheel line are set by & series of racks 808, each 75



2,044,843

- of said racks meshing directly wifh/its appropriate
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type wheel on each of the type wheel lines. (See
Figs. 64, 66 and 67.)
type wheel 787 is set by a rack 788 to be described
later. The racks 800 are supported and guided at
their right-hand ends by two rack support studs
881 and 802 (Fig. 75A) extending between the
frames 47 and 48. The studs 881 and 802 carry

sleeves 803 and 804 suitably grooved to receive and

guide the racks 800. The left-hand end of the
racks 800 are slotted to surround rollers 808 (Fig.
75) on a support stud 808 extending between the
frames 40, 47 and 48. Spacers 887 between the
racks 880 properly space them apart. Similar
guiding and supporting means is provided near
the middle of the rack 880. This means includes

a pair of studs 810 and 8(1 (Fig, 75) extending be-.

tween the frames 47 and 48, said studs carrying
grooved guide means 812 and 813 respectively.

A series of racks 814 (Figs. 58, 58A, 64, 66 and
67) supported in the same manner as the racks
800, mesh with the account number type wheels
of each group. The corresponding amount type
wheel and account number type wheel racks are
shifted laterally by the respective differentials
with which they are associated, to rotate the type
‘wheels thereby bringing the proper type to the
printing line.

It will be remembered that the amount differ-
entials rotate the short shafts 264 (Figs. 13, 58,
59 and 60) according to the position in which the
differentials are stopped. This movement of the
shafts 264 is transmitted to the printing mecha-
nism to set the amount and account number racks
by the following mechanism. Gears 818, (Figs. 59
and 60) fast on the forward end of the shatfts 264,
mesh with large partial gears 816, pivoted on
studs 817 in the cross frame 40. The large gears
816 mesh with gears 820 fast on a serles of shafts
821 supported in the frames 48, 47 and 48. QGears
822 fast on the shafts 821 between the frames
47 and 48 mesh with teeth on the upper edge of
the amount racks 880 and similar gears 823 fast
on the shafts $21 mesh with teeth on the upper
edges of the account number racks 814, Through
these trains the differential mechanism sets the
racks 860 and 8i4, and consequently the amount
and account number type wheels to position cor-
responding to the value of the keys depressed
in the several amount banks, .

The amount and account number type wheel
racks are normally alined in the position to which
they were set at the last operation by an aliner
bar 828 (Figs. 58, 62 and 69). The aliner har 828
is slidable vertically in grooves in the facing sides
of the frames 47 and 48 (Fig. 58) and is supported

. by the rounded ends of a pair of arms 826 and 827

60
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fast on an aliner shaft 830 supported in the
frames 40, 41 and 48 (Figs. 58 and 69). The
shaft 830 is rocked to raise the aliner bar 828
before the racks are adjusted, and is then lowered
to aline the racks in their new positions by a drum
cam 831 (Figs. 3 and 69) fast on the printer drive
shaft 774. An anti-friction roller 832, on an arm
833 of a lever 834 co-operates with cam groove
835 in the periphery of the cam 831. The lever
834 is pivoted on a stud 836 projecting from the
cross frame 40. A stud 837 on the other arm 840
of the lever is embraced by a bifurcated arm 841
fast on the aliner shaft $30. :

The shaft 114 and consequently the cam 831 re-

coives one rotation at each cycle, rocking the -

lever 834 first clockwise to raise the aliner bar
828, and then, after the racks 808 and 8i4, are
set, the cam 831 rocks the lever 834 counter clock-
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wise to reengage the aliner bar with the alining
notches in the racks, thus alining sald rack snd
the type wheels set thereby in their new positions.

‘The transaction type wheels 783, 7184 and 18§

- (IMgs. 64 to 67 inc.) are set by mechanism similar |

to the mechanism for setting the amount and ac-
count number type wheels. To transmit the dif-
ferential movement of the short shaft $04, (Figs.
15, 58A and 59) which it will be remembered, is
rotated differentially accotding to the control

10
keys §6 to 60 inclusive, depressed. A gear 842

. 1ast on the forward end of the shaft 304 meshes

with a large partial gear 843 rotatably mounted
on a stud 844 in the frame 48. The gear 843
meshés with a gear 840 fast on a shatt 846 sup- 15
ported in the frames 49, 471 and 48. S

-It was set forth above that the transaction type '
wheels 783, 784 and 188 for the audit strip and slip
lines are located in one plane, and that the cor-
Tesponding type wheels for the card and book 20.
lines are located in another plane a short distance
to the right thereof, as viewed in Figs. 63, 63A, 64,
65, 66 and 67. Two racks are therefore provided
fo transmit the movement of the transaction dif-
ferentials to their respective type wheels,

Two gears 847 and 888 (Mg. 63A) are there-
fore fast on the shaft 848. ‘These gears mesh
respectively with racks 85f and 882 supported
in the same manner and by the same means as
the amount and account number racks. The 30
rack 881 meshes with the type wheels 183 on the
audit strip and slip lines (Figs. 64 and 65) and
the tll;ac:o::z meshes with the type wheels 788 .
on the and card type wheel lin
and 67). A ' » o (n,“. % 35

The deposit differential, as set forth above,
rotates the shaft 348 (Fgs. 58A and 59). A
gear 853 fast on the forward end of this shaft
mesghes with a large partial gear. 884 rotatably
mounted on the stud 844. The gear 854 meshes “»
with a gear 888 fast on a shaft 888 supported in
the frames 40, 47 and 48. A gear 857 (Pigs. 58A,
62A and 63A) fast on the shaft 888 meshes with
8 rack 868, which in turn meshes with the type
wheel 784 for the book and card type wheel lines, *
One of a pair of gears 881 hubbed together and
rotatably supported on the shaft 824, associ-
ated with the penny bank, meshes with & rack
860 and the other gear 881 meshes with & rack 50.
862, which in turn meshes with the type wheels

T84 on the audit strip and slip type wheel lines

(Pigs. 64 and 65). ‘

The withdrawal type wheels 785 are set in a
similar manner. The differential associated 58
with this bank of keys rotates the shaft 341
(Figs. 17, 58A and 59) according to the key de-
pressed in the withdrawal bank. A gear $83 fast
on the forward end of this shaft, meshes with
& partial gear 884, journaled on the stud 644, 90
which partial gear also meshes with a gear $88
fast on a shaft 866 supported In the frames 40,
47 and 48. A pear 861 (Figs. 62A and 63A) fast
on the shaft 888, meshes with a rack 818, which
rack also meshes with transaction type wheels L
785 on the book and card type wheel lines. One
of a pair of gears 871 hubbed together and ro-
tatably mounted on a stud 872 supported be-
tween the frames 47 and 48, meshes with the

rack 870 and the other one of the gears 87i L

meshes with & rack 873 which in turn meshes -
with the withdrawal type wheels 188 on the
audit strip and slip type wheel lines through this
train of mechanism the movement of the with- g
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drawal diﬂ'erential is transmitted to the type.

wheels 188.
The total character printing wheels 782 are
set manually by the total lever 64. It will be
., vemembered that movement of this lever rotates
" the shaft 640 and gear 641 (Figs. 51, 58A and
59) rocking the segment lever 643 to position the
locking slide 633, This rocking inovement of

the segment lever is transmitted to the type

¢ wheels 782 by the following mechanism. The
segment arm 648 of the lever 643 (Fig. 59)
meshes with a gear 874, fast on a shaft 81% on
the forward end of which shaft is fast a gear
10 (Fig. 63A) meshing with a rack 817, which
i in turn meshes with the type wheels 872 on the
audit strip and slip lines, there being no wheels
182 on the card and book type wheel lines. When
the total lever is moved counter clockwise to
fts reset position and the machine is operated,
0 the type wheels 782 print a suitable character
to indicate that the totalizer has been reset to
sgero. ILikewise when the total lever is set to one

of its sub-total or “read” positions, a character:

indicative of a sub-total operation is brought to
B the printing line.

From the "above description it can be seen
bow the amount and fransaction type wheels
are set by thelr respective differentials under the
control of the keys of their respective banks. A

i description will now be given of the date type
wheel setting mechanism.

The date type wheels T81, 792, 793 and 794
are manually set by the knurled knobs 795, 796
and 797 and 798 (Fig. 63), respectively. The
knobs 195, 786 and 7197 are fast on the outer end
of nested tubes 880 (Fig. 63) surrounding a stud
(not shown) projecting from the frame 48.
QGears 881, 882 and 883 are fast on the inner ends

Fey

of the tubes 880 for the month knob 788, tens of

# days knob. 796 and units of days knob 7197, re-
spectively. The géars 881, 882 and 883 mesh
respectively with gears 884, 885, and 888, fast on
the outer ends of nested tubes 887, surrounding
a shaft 890, the large tube 887 bearing in the

& frame 48, the year knob 798 being fast on the
outer end of the shaft 890. A gear 891 fast
on the inner end of the tube 887 carrying the
gear 884, meshes with a month rack 885. A

gear 892, fast on the inner end ,of the tube 887

0 carrying the gear 885 at its opposlte end, meshes
with a rack 898. A gear 893, fast on the inner
end of the tube 887 carrying the gear 888, meshes
with a rack 897, and a gear 894 fast on the shaft
890, méshes with a rack 898.

8 The month rack 895 meshes with the month

type wheels 7191 on each the slip, book and card

“type wheel lines, there being no date wheels on
e audit strip line. It will be noted by inspec-~
on of Figures 65, 66 and 67 that the month

v type wheels 781 on the card and book lines are
considerably -broader than the corresponding
wheel on the slip line. The purpose of this is
to enable the month rack 898 to mesh with all
of the month wheels, and it will be recalled that

5 the groups of date wheels on the card and book
lines are located farther to the right due to the
omission of the character wheel 782 and the
highest order amount wheel from these lines.
The racks 826, 897 and 888 mesh with the date

3 wheels 782, 763 and 794 respectively on the slip
line, and it is necessary to provide other racks
to set the type wheels 792, 798 and 794 on the
card and book lines, which, it will be remem-~
bered are offset from the correspondlng type

3 wheels on the slip line,
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A gear 901 (Pigs. 61, 61A, 63 and 83A) of a pair
of such gears, hubbed together and mounted on
the shaft 821 meshes with the tens of days
rack 896. The other gear 901 meshes with a rack
902, which rack also meshes with, the tens of days
type wheels 792 on the book and ca.rd type wheel -
lines. Likewise a pair of hubbed gears 803 on -
the shaft 821 meshes with the rack 887 and with
a rack 804, which rack 804 also meshes with the
units of days type wheels 783 on the card and ;4
book type wheel line. A pair of hubbed gears |
305 on the shaft 812 mesh with the rack 898
and with a rack 908. This rack meshes with the -
type wheels 784 on the card and book line. '

From the above description it can be seen how ;5
manual rotation of the knob 788 to the desired
position communicates this movement to all of
the month type wheels 791. Also the movement -
of the knobs 786, 797 and 798 communicates the
movement to the type wheels 792, 793 and 1M g
respectively on the several type wheel lines to
adjust these type wheels according to the position
to which the several date knobs are set.

The date type wheel racks, and consequently

‘the date type wheels, are yieldingly held in aline- g5

ment by individual aliners. These aliners are
rendered positive during operation of the ma-
chine to prevent displacement of date type wheels
while an impression is being taken therefrom.

A special aliner is provided for the total char- 3¢
acter type wheel rack. This special aliner is
normally disengaged from its rack, but is engaged
with the rack during the operation of the ma-
chine. The date rack aliner includes g series of
aliner fingers 810 (Fig. 70), pivoted on a shaft 35
811, supported in the frames 46, 47 and 48.
Springs 912, compressed between a plate 913,
joining a pair of arms 814, fast on the shaft 911,
and the top of the aliner fingers 9190, yieldlngly
press said fingers against teeth formed on the 40
upper edges of the date racks 8395 to 898 inclusive.
The free end of the plate 913 is slotted and is
bent downwardly, forming a comb through which
slots in said comb projections 885 on the fingers
910 extend to keep the fingers in alinement with 45
their respective racks. .

To operate this aliner a roller 918 on an arm
817 of a lever 920, pivoted on & stud projecting
from the cross frame 40, cooperates with a cam
groove 921 in the face of the cam 822, fast on the 59
printer drive shaft 781. A link 923 connects the
other arm 924 of the lever 820 with a downwardly
extending arm 928 fast on the aliner shaft 81,
The printer shaft 781 and consequently the cam
922 makes one counter clockwise rotation at each g5
cycle of operation to rock the lever 828 first clock-
wise and then counter clockwise to normal. This
movement, due to the connecting link 923, rocks
the arm 925 and the shaft 81 { first counter clock-
wise and then at the proper time, to lower the g9
plate 913, bringing the under side of the plate
against the projections 818 on the fingers 918 -
thus positively locking the aliner fingers in the
effective position during the time the impression
is being taken. ‘The counter clockwise movement gy
of the lever 920 raises the arms 8{4 and plate
913, releasing the positive locking effect, the
springs 912, however, maintaining the finger in
yielding cooperation with the date rack. -

The rack 877 (Figs. 63 to 67 inclusive and Fig. 79
70) i8 not alined normally, but an aliner 926 fast
on the shaft 811 and rigidly held between the
plate 913 and the bent under portion of the comb
is brought into cooperative relation with alining
teeth on the upper edge of the rack 817 when 75
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the shaft 811 and plate 913 are rocked to posi-
tively aline the date racks. - It will be recalied that
the rack 877 iz set by movement of the total
control _ever. 'This rack is therefore not yield-
ingly alined in order to make the burden of shift-
ing the lever to its various positions as li:ht as

possible.
' 28. Zero elimination

Machines of the type disclosed in the above
mentioned patents and applications are usually
provided with mechanism known in the art as
“zero elimination” mechanism. Such mecha-
nism is also provided in the present machine.

After the amount type wheels 786 have been
positioned by the differentials under the control
of the depressed amount keys, and before the
impression is made from the type wheels, mech-
anism is operated to rotate the amount type
wheels to_the left of the units of dollars wheels,
backwardly one step to displace the zeros from
the printing line and present blank spaces there-
to, thus preventing the printing of zeros to the
left of the highest denomination represented by

" a significant digit.

When reading or resetting the group totalizer,
that is, the totalizers in the zero positions on
the deposit and withdrawal totalizer lines, the
type wheel associated with the particular total-
jzer being reset is moved backwardly one step
for the purpose of bringing to the printing posi-
tion the special character indicating which group
totalizer is operated and whether the operation
was a read or reset operation. Selection of the
transaction type wheels to be moved backward
is controlled by the total lever §4, as will be de-
scribed later.

At the instant operation the type wheels 786

are set directly to their new positions without .
passing through zero. If, however, a type wheel’

188 was left standing at zero at the last opera-
tion, and is now to be set at, for example, “8”,
the type wheel is rotated clockwise, as viewed in
Figure 68, eight steps of movement, to bring the
corresponding character to the printing line.
'This is done by sliding the rack 888 associated

therewith toward the right the proper distance.

If an amount type. wheel is standing at zero
and no key is depressed in its associated key
bank, and if the type wheel is of a lower denomi-
nation than the highest denomination represent-
ed by a significant digit, the type wheel remains
in zero position and the cipher is printed there-
from. The rack 8080, meshing with the amount
type wheels 786 to the left of the highest de-
nominational rack, which moves toward the right
(Fig. 68) to set a significant digit on its type
wheel, is drawn toward the left (Fig. 68) one
step of movement to present a blank space to
the printing line, thus preventing the printing
of the zeros which do not affect the value of the
amount. The mechanism for drawing the racks
from the elminated positions, at which they
were left at the last operation, to the zero posi-
tion, and for moving the racks associated with
the type wheels on which the zeros are to be
eliminated, toward the left (Fig. 68) to the elim-
inating position, will now be described.

Each amount and account number rack that -

it is desired to move to the eliminated position,
is provided with a projection 927 at its extreme
right hand end (¥ig. 68). When the racks are
in the zero position, the left hand ends of a
series of eliminating fingers 938, one associated
with each rack adapted to be eliminated, rests

_bail 943 is rocked clockwise to lower the elimi-

38
on the projection 927 under the influence of
springs 834. The fingers §30 are pivoted on ‘a.
rdd 932, carried by a pair of arms 933 fast on

a shaft 834 supported in the frames 47 and 48
(see also Pig. 58A). A restoring bail 938 joining 5"
the left hand ends of a pair of links 93¢ pivoted -

" at their right hand ends:-on the rod $32 extends- -

across the racks just to the left, as viewed in
Fig. 68, of the projections $21. The links 936 are
slotted to embrace a shaft 8§37 supported in the
frames 47 and 48. A rod 940 joins the links
836 to strengthen them and to act as an anchor-
age for the springs 831.

Shortly after the operation is started, the shaft
834 and arms 333 are rocked clockwise to draw
the eliminating fingers 93¢ and bail 838 toward
the right;-as viewed in ¥ig. 68, the links 336 alid-
ing on the shaft 837, At this movement toward
the right the bail 938 comes into contact with
the left hand edges of the projection 827 on the
nose of the racks 888 that were left in the
eliminated position at the.last operation, and
shifts these racks toward the right to_their zero
position. At the same time the eliminating fin-
gers 930 are drawn toward the right until the
free ends thereof clear the projections 921, at
which time the springs 931 urge the fingers
counter clockwise interposing said fingers in the
paths of those racks remaining in the zero posi-
tion.  Before this can happen, however, a bail
comprising & pair of arms 841 and 942, joined
by a yoke 843, the arms being fast to the shaft
831, rocks counter clockwise to raise all of the
fingers 930 out of the paths of the racks 880.
The racks 800 are now shifted toward the right
(Fig. 68) by their differentials, to set the type
wheels 186 to positions corresponding in value
to the value of the keys depressed in their re-
spective banks. After the racKs are set, the
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40
nating fingers 930 into operating position. Those
fingers 938 cooperating with racks 808 which
have been set to significant digits, when lowered

“by their springs under the influence of the bail

843 come to rest on top of the projections 9271 45
on their respective racks 800. Since the racks
800 to the left of the highest denominational
rack on which is set a significant digit remain in
their zero positions, the fingers 938 cooperating
therewith are lowered into the paths thereof so
that the ends of the finge:s abut against the ends
of the racks.  Those fingers cooperating with the
racks remaining in zero position to the right of
the highest denominational racks having a sig-
nificant digit set thereon, are not permiited to 55
drop to their effective positions due to ears 94

(PFig. 71), one on each of the eliminating fingers

50

30 except the finger of highest denominational

value, the ear on the lower order finger being
bent over to rest on the top of the ear of next 60
higher value. It can be seen by referring to i
Fig. 71 that, if the highest significant digit is
set on the thousand dollar rack all of the fingers
to the right of this rack will be held up by the
ears 844, whereas since the rack to the left of 65
the thousand dollar rack stands at zero, the
springs 831 pull the corresponding fingers 930
downwardly into the paths of their racks 800
when the bail 943 is lowered. )
“The ghaft 834 and arms 933 are now rocked 70
countér clockwise to thrust the fingers 839 toward
the left, as viewed in Fig. 68, those fingers co-
acting with the rack to the left of the highest
denominational rack having a significant digit
set thereon, shifting said rack.s toward the left 76
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therewith backward one step to present a blank
space to the printing line. The fingers 930 to
the right of the highest denominational rack

having a significant digit set thereon, being.

held up by the ears 944 (Fig. 71), slide above
the projections 927 on the associated racks. Thus
it can be seen that the zeros to the left of the
highest denomination represented by a signifi-
cant digit are moved away from the printing
lHine and no impressions made therefrom.

The mechanism for rocking the shaft 934 to
operate the fingers 938 and the restoring bail
835 will now be described.

The shaft 934 is rocked by a drum cam 945§
(Pigs. 3, 68 and 72) fast on the printer shaft 174.
There are three cam grooves. in the periphery of
the drum cam, the middle one 946 being the cam
which operates the restoring bail 935. | A roller
847 on an arm 950 of a lever 9581 pivoted on a stud
882 projecting from the cross frame 40, cooper-
ates with the cam groove 946. A link 953 connects
the other arm 9854 of the lever 951 with an arm
985 fast on a shaft 858 journaled in the frames
40 and 41. ‘The link 953 lies alongside of and in
front of the frame 40 (see Fligs. 58 and 58A). A
link 957 connects an arm 960 (Fig. 72) fast on the
other end of the shaft 956 with an arm 961 fast
on the shaft 934. The link 957 lies alongside of
and to the rear of the frame 471. (See Fig. 58A.)

The shaft 114 (Fig. 72), and consequently the
cam 945, makes one rotation at each cycle of
operation, to rock the lever 851 first clockwise and
then counter clockwise to normal. This move-
ment through the link 953 rocks the arm 985,
shaft 856 and arm 960 first clockwise, and by the
connection 857 rocks the arm 961 (Fig. 58A), shaft
834 and the arms 933 clockwise, as above de-
scribed, to shift the fingers 930 and bail 935
toward the right (Fig. 68). Counter clockwise
movement of the lever 951 reverses the movement
of the shaft 934 and arms 933 at the proper time
to shift the restoring bail 935 to its normal posi-
tion, and to operate the eliminating fingers 830.

The mechanism for operating the bail 943 to
raise the eliminating fingers 930 out of the path
of their respective racks at the proper time
will now be described. This mechanism'is oper-
ated by the right hand one, as viewed in Fig. 68
of the cam grooves in the periphery of the drum
cams 945, This cam groove 862 cooperates with
an anti-friction roller 963 carried by one arm
984 or a lever 9685 pivoted on a stud 986 pro-
jecting from the cross frame 40. A link 967 con-
nects the other arms 970 of the lever 968 with an
arm 971 fast on a shaft 972 journaled in the
frames 40 and 47. The link 867 lies alongside the
front side of the link 953, (see Figs. 58 and 58A).
A link 973 connects an arm 974, fast on the oppo-
gite end of the shaft 972 from the arm 871, with
an arm 978 fast on a short shaft 976 journaled in
the frame 41. A bifurcated arm 917 fast on the
short shaft 976 embraces a stud 988 on an arm
981 fast on the shaft 937. .

The cam groove 362 in the cam 945 (Flg 68)
rocks the lever 965 first counter clockwise and
then clockwise to normal, to draw the links 987
and 873 toward the left and then restore them to
normal. At the leftward movement the link 973
rocks the arm 9715, the shaft 876 and the arm
971 clockwise, rocking the arm 981 and the shaft
8371 counter clockwise to raise the bail 943, as
above described. The restoring movement of the
links 86T and 973 by the cam 962 lowers the bail
943 just before the cam groove 946 shifts the bail
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938 and fingers 930 toward the left to eliminate
the zeros in the above described manner, °
‘When the bail 935 and fingers 830 are shifted
toward the left, the pressure of the fingers 930,
under the influence of the springs 93{ on the pro-
Jections 9271 of those racks to the right of the
highest denomination represented by a significant
digit, which are to remain at zero, is sufficient to
displace these racks toward the eliminated posi-
tion. In order that the racks when standing at
zero position may be free of their gears 822, so
that they may be eliminated, notches 982 (Fig.
75) are cut in these gears. Into these notches
projections 983 on the racks are slid when ths
associated rack is moved to its eliminated posi-
tion. To prevent the friction generated by the
spring-pressed fingers 930 (Fig. 68) on the pro-
jection of the associated rack from displacing the
rack, hooked arms 984 on levers 985 pivoted on a
shaft 986 cooperate with humps 987 on the racks.
The rounded ends of the other arms 990 of the

20

levers 985 cooperate with slots 991 in the fingers -

930 so that when the fingers are resting on top
of the projection 927 or when they are held in
their elevated position by the bail 943, the hook-d
arms 984 cooperate with the humps on their re-
spective racks to prevent .displacement of said
racks toward eliminated position. The arms 890
are provided with heads on their rounded ends
to keep them in line with their respective fingers.
When the fingers are lowered to eliminating posi-
tion they rock their respective levers 985 clock-
wise to raise the hooked arms 984 out of the path
of their associated humps 981. The racks are
then free to be moved toward the right to the
zero position.

Account number zero elimination

It is also desired to prevent printing of zeros
to the left of the highest account number denomi-
nation represented by a significant digit. There
are seven accoumt number racks 814, one to set
each of the account number type wheels 790, but
only the three of highest denominational order
are adapted to be shifted past the zero position to
eliminate the zero printing. The zero elimination
for the account number is just the same as that
for the amount. The fingers 930 for the account
number racks are slightly spaced apart from
those for the amount racks and, due to the pecu-
liarities of construction, a special arm 992 (Fig.
58A). is fast on the shaft 937 to raise the account
number eliminating fingers at the proper time.
The restoring bail 935 also cooperates with the
account number racks 814 to restore the racks
eliminated on the previous operations to their
zero positions.

Group total elimination

When a total or sub-total is_taken from a
totalizer selected under control of one of the
deposit or withdrawal keys,.the type wheel cor-
responding to the bank in which the key was
depressed is set to & corresponding position to
print a character designating the particular
totalizer operated. However, when a total or
sub-total is taken from the totalizer in the zero
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position under the control of the total lever, the -

type wheel for the particular bank associated
with the totalizer being operated is correspond-
ingly set to its zero position. This position is of
necessity, blank. Therefore, in order to print
the character on the audit strip indicating which
group totalizer was operated and the nature of
the transaction, it is necessary to turn the type
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_below the add position the disks 985 snd 998

wheels for these banks backward one step to
what, on the amount wheels, is a blank position,
but in which position the transaction type wheels
have characters engraved..

The restoring bail 835 extends across the de-
posit and withdrawal racks 880 and 810 (Figs. 72
and 74) which racks are providéd -with projec-
tions 883 to cooperate therewith. Eliminating
fingers 994 pivoted on the rod 932, cooperate with
the racks 860 for the deposit bank and 876 for
the withdrawal bhank. %

Movement of the total control lever to the first
or second position above or below the add posi-
tion determines which one of the fingers 994 is
to drop behind its projection 993 to thrust the
corresponding rack leftward, thereby rotating its
type wheel backward one step from the zero posi-

tion to bring a special character to the printing

position. The mechanism for selecting the par-
ticular rack to be eliminated will now be de-
scribed. : .

It will be remembered that, when the total lever
84 is set to one of its first or second positions
above or below the add position it selects a cer-
tain totalizer line for operation. This movement
of the total lever, as described above, also cor-
respondingly rotates the shaft 818 (¥igs. 58A,
59, 72 and 73) shifting the rack 817 to set the
type wheels 782 on the audit strip and slip type
wheel lines. )

Hubbed together and fast on the shatt 8715 are
two disks 885 and 996. The periphery of the disk
9985 cooperates with a nose on an arm 997 of a
lever 1000, pivoted on the shaft 986. 'The round-
ed end of the other arm 1001 of the lever 1000
fits in a slot in the finger 994 associated with the
deposit rack 860. The periphery of the disk 996
cooperates with a nose on an arm 987 of a lever

exactly like the lever 1000, the rounded end of.

the other arm of which lever cooperates with a
slot in the eliminating finger 994 for the with-
drawal rack 870. .

The total lever, when moved to its first position

b

‘above or below its add position selects the upper
‘or withdrawal totalizer line for operation, at the

same time setting the type wheels 872 to print a
suitable character indicating that a total or sub-
total has been taken. This movement of the
total lever correspondingly rotates the shaft 815
and disks 995 and 996. It can be seen by exami-

nation of the Figures 72 and 73, that the periph-
ery of the disk 896 is notched in the first position

each side of the normal position and the disk 995
is notched in the second position each side of the
normal or add position. When the total lever is
moved to the first position above or below add
position to select the withdrawal totalizer line,

. it brings one of the notches in the disk 996 into

register with the nose on its arm 997, the disk
985 at this time presenting its unbroken periph-
ery to the nose on its associated arm 997. If
the total lever is shifted to the second position
either above or below the add position to select
the deposit totalizer, the disk 996 presents its
periphery to its arm 997 and one of the notches
in the periphery of the disk 995 is brought into
line with the nose of its arm 997. Whichever
one of the disks 898 or 898 presents a notch to
its associated arm 997, permits the spring 931 to
rock the corresponding eliminating finger 894
counter clockwise to effective position when the
shaft 934 and bail 932 draw the fingers toward

the right. . .
- When the total lever is in its add position and -

when it is moved to the third position above or

present their unbroken peripheries to the arms
997. These arms are normally held against the
influence of their springs 831 by an ear 1004 on -

the end of a restoring arm 1005 fast on the shaft §

888. . The restraining arm normally holds the .~
noses of the arms 897 away from the disks 998
and 896 and, due to the connection of these arms
with the fingers 994, holds these fingers normally
clear of the projection 993 on the transaction 10
racks 880 and 810. The total lever, it will be
remembered, is set before the machine is op-
erated. At the proper time during the operation

of the machine the shaft 988 and the restraining
and restoring arm 1005 is rocked clockwise as 15
viewed- in Figs. 72 and 73, to release the levers
1000 to the action of their springs 931 which im- .

‘mediately rocks the selected finger 994 counter

clockwise to effective position. Thus if the total
lever 18 moved to the second position below the £0
add position to select the withdrawal group
totalizer, which, as described above, is located in
the zero position of the withdrawal totalizer line,
the disks 995 and 996 are rotated two steps to
bring the proper one of the notches on the disk 25
995 into line with the nose on arm 997 of the
selected lever 1000 associated therewith. Now,
when the restraining and restoring arm 1005 re-
leases the levers 1000, the particular lever 1000 -
under the influence of its spring 831 rocks clock- 30
wise, the nose on the arm 897 entering the proper
one of the notches in the disk 895 and the finger

~894 dropping into effective position to shift the

deposit rack 868.toward the left, This rotates
the deposit type wheel 184 backwardly one step 35~
from the zero position bringing & character to
the printing line from which an impression is
made, . indicating - that the withdrawal group
totalizer was selected. ‘The disk 998 at the second ‘
position presents its unbroken periphery to the 40
nose of the arm 997 of the lever 1000 associated -
therewith thereby restraining this lever and the
finger 994 for the withdrawal rack 8718 in in-
effective position. This rack therefore remains

in zero position and the type wheels 188 set there- 45

by present a blank space to the printing line. At

the proper ttme the arm (005 rocks counter
clockwise to normal, restoring the selecting levers
1000 and the eliminating fingers 994 to their in-
effective position. - - :
The shaft 986 and the arm 1005 are operated
by the cam groove 921 in the rack aliner cam
992 (Fig. 72).- A link 1006 connects the upper
arm 924 of the lever 820 to an arm 1007 (Fig. 73)
fast on a shaft 1010 supported in the frames 48 55
and 41, the link (006, lying in front of the link

50

- 967 (see Fig. 58A). A stud 1011 on an arm 1012

fast on the shaft 1010 in front of the frame 47
(Fig. 58A) is embraced by a bifurcated arm 1613

"fast on the shaft 986. - 60

It will be remembered that the cam 922 rocks
the lever 820 first clockwise and then counter
clockwise. to normal at each operation of the
machine, to operate the amount rack aliner (see
Fig. 70). The clockwise movement of the lever g5
820 thrusts the link 1006 toward the right to rock
the arm 1007 (Fig. 73), shaft (010, and the arm
1012 counter clockwise. This movement, through
the connection 1011, rocks the arm 1013, shaft
986 and the arm 1005 clockwise for the purpose 70
described .above. The counter clockwise move-
ment of the lever 920 by the cam 921 restores
the parts to normal position. s

To prevent the gears 857 and 887 (Fig. 72) from
rotating when the rack is shifted from the elimi- 75

~
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nated position, a projection {0(4 on the rack
enters a slot 1005 in the corresponding gear.

A spring-pulled arm 18i6 pivoted on a stud
1017 projecting from the frame 48 (Figs. 58A.
and 72) cooperates with projections on the racks
860 and 8710 to restrain the rack not selected for
elimination in the zero position. Tails on the
arm 1016, pressed against the studs 102¢ by their

- springs, limit the counter clockwise movement
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of the arm 1016.
.29, Printing plaiens

The printing mechanism provided to record the
amounts, totals and other data concerning the
operation of the instant invention is primarily
designed to function on analyzing operations and
on balancing operations, a plurality of cycles be-
ing required to complete such operation.

The platens are selected in sets or groups, that
is, the four amount platens are selected and op-
erated at the same timme. Likewise the account
number platens are all operated together, ete.

The platens are also grouped according to the

record material on which they are to print, that .

is, the audit strip platens, slip platens, book
platens and card platens. Each of these groups
comprises a date, transaction, amount and ac-
count number platens.

The platens are selected under the control of
the control keys only, other means being provided
to disable all or certain of the platens at certain
cycles of operation. The organization of the
platen selecting and operating mechanism is such
that no two sets of platens are operated at the
same .instance: also two sets of platens is the
maximum number of sets to function at any cycle

" of operation. Thus, for example, on single cycles

40

or adding operations, the transaction platens are
operated near the middle of the operation and
the amount platens near the end of the operation.

" On totalizing operations all of the platens are
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disabled at the first cycle, but operate at the
second cycle exactly the same as on adding op-
erations, to print the transaction, and the amount
of the total or sub-total. On analyzing opera-
tions the account number platens are operated
at the beginning of the second cycle to print the
account number, and the ‘amount platens func-
tion to print the old balance on the audit strip
at the end of the fourth cycle, etc.

Means is also provided to disable any group
according to the record material. Thus it is pos-
sible to select the amount platen for operation,
and at the same time, to disable the card group of
platens. The amount would then be printed on
the audit strip, slip and book, but not on the
card. Likewise the slip or book group of platens
may be disabled, or any two or all three, the slip,

‘card and book groups may be crippled. Finally
means is provided to cripple the entire platen

operating mechanism.

The date and account number, as was stafed
above, are not printed on adding operations. A
special key 60 (Fig. 4) is provided to control the
machine to print the account number, which
number is set on the amount keys. However, it
will be understood that when the account number
is thus printed under the control of the key &8
the amount represented thereby is not added onto
g totalizer, nor is anything printed in the amount
column on the record material. The account
number key 60 is in the “1” position and this
position automatically selects the account num-
ber platen operating means and disables the

-wheels.
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amount transaction and date platen operating‘

mechanism, as will be described later.

The structure of the impression mechanism, its
operating means, and the manner in which the
impression mechanism is operated on adding and
totalizing operations will be described now. It is
to be understood, however, that various controls
are provided to control the operation and selec-
tion of the platens on. analyzing and balancing
operations. Since these controls do not func-
tion on single cycle operations or on totalizing
operations they will not be described at present,
but will be taken up later when the analyzing and
balancing mechanisms are described. :

An individual platen is provided to cooperate
with each group of type wheels on each type
wheel line. Since the audit strip line 50 has only
three group type wheels (see Fig. 64), the date
wheels being omitted from this group, only three
platens are provided for this line, one to take im-
pressions from the amount type wheels 186 for
this line, another platen is associated with the
account number type wheels for the audit strip
line, and a third platen is operated to take impres-
sions from the audit strip line transaction type
The amount platens include a platen
1024 (Figs. 76 and 77), mounted in a channeled
head 1822 of a vertical bar 1023, having its lower
end pivotally supported on the free end of an
arm (024 of a bell crank {825, pivoted on a stud
§626 supported by the frames 41 and 48, the arm
1024 extending through a suitable opening in the
frame 42. 'The head 1022 of the amount platen
bar is slidable vertically in a tongue and groove
slide in the upper part of a bracket 1027 secured
to the base 30 of the machine.

A platen 1036 (Fig. 77) carrted in the head
103§ of a vertical bar 1032 (Fig. 76), is adapted
to take impressions from the account number
type wheels on the audit strip line. The bar
1032 is pivotally connected to an arm 1033 of &
bell crank (034, pivoted on the stud 1026. The
head 1031 of this bar {0832 is slidable vertically in
the bracket 1027 by a tongue and groove slide.

A platen 1035 carried in the channeled head
18636 of a vertical bar 1037 (Fig. 75) is provided
for the transaction type wheels to print on the
audit strip. The head 1036 of the platen bar 1037
is slidable in the bracket 1027 and sald bar is piv-
oted to an arm {040 of a bell crank 1041 pivoted
on the stud 1026. . .

"The platens provided to take the impression
from the groups of type wheels of the slip type
wheel line, book type wheel line and card type
wheel line are alike. They are supported in a
somewhat different manner than the platens just
described, to print on the audit strip, but they are
selected by and operated by the same mechanism.

A platen 1045 (Figs. 76 and 77) carried in a
channel bar 1046 having two lugs {047 on the
lower side thereof, one of which lugs is secured
to the left hand end of an arm 1850 supported on
g stud 1042, the other lug 1047 being secured to an
arm {051 of a bell crank 1052, also pivoted on the
stud 1042, is adapted to take impressions from
the amount type wheels on the inserted slip. A
platen 053 mounted in a channel bar 1054 car-
ried on the free end of an arm 1055 of a bell
crank 1056, pivoted on the stud 1042 cooperates
with the account number type wheels to take im-
pressions therefrom on the inserted slip. A date
platen §057 carried in a channel bar 1060 secured
to the end of an arm (061 of a bell crank (062
pivoted on the stud 1042 cooperates with the date
type wheels. A transaction platen 1063 is
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mounted in a channel bar (064 secured on the
end of an arm 1065 of a bell crank 1088 pivoted
on the stud (042. 'This platen is operated to
print from the-transaction type wheels on the
inserted slip. - N .

The groups of platens for printing on custom-
ers’ pass books and the groups for printing on.
the cards are exactly like those for the slip and

. are mounted and operated in identically the same

manner, the only difference being that, since the
account number is not printed on the card, the
corresponding -platen is omitted from the card
group. Otherwise the corresponding platens fo
the slips, books and cards are identical. :

30. Platen operating mechanism

The corresponding platens of each record ma-
terial group are operated simultaneously and by
the same mechanism, that is, all of the amount
platens are operated at the same time, providing
mechanism, such as record material feeling de-

" vices, is not operated “to cripple certain platens

25

or certain groups of platens. Four separate and
similar operating mechanisms are provided, one
to operate all of the amount platens, one to op-
erate all of the account number platens, a third

" to operate all of the date platens, and a fourth
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to operate simultaneously all of the transaction
platens. The operating mechanism for the
amount and account number platens are driven
from the same source, and those for the date

and transaction platens are actuated by a com-

mon drive means separate from that which drives
the amount and account number platens. Mech-
anism for operating the amount platens will be

described first.

This mechanism includes a pair of operating
bars 1070 and 1071 (Figs. 76 and 77). The left
hand end of the bar- 1070 is supported by an arm
1072 pivoted on a rod 1013. The right hand end
of the bar 1070 and the left hand end of the bar
1071 are supported by an arm 1014, pivoted on a
rod 1075. The rods 1073 and 1075 are supported
between the frames 41 and 43 (Fig. 77). The
right hand end of the bar 1071 is supported by
an arm (not shown) pivoted on a rod 1076 (Fig.
T5A). A strong spring 1071, attached to a stud
1080 on the bar {070, and to an eye 1081, set in the
frame 42, normally urges the -bars 1070 and 107}
toward the left to press a foot 1082 mounted on
the left hand end of the bar 1070, against the
frame 42. Studs 1083 on the other arms 1084 of
the bell cranks 1052 are adapted to cooperate
with projections 1085 on the upper edges of the
bars 1670 and 1071. The studs 1083, however, at
the end of an operation wherein an impression
was made, are held slightly removed from actual
contact with the projections on 1085 by rebound
preventer levers 1086 pivoted on rods 1087 in the
frames 41 and 43. Springs 1090 normally urge
the levers 1086 to rock clockwise, holding studs
1091 on the lower arms 1092 of the levers against
projections 1093 on the bars 1070 and 1071. In
this position of the levers 1036 the upper arms
1094 thereof cooperate with studs 1095 on the
arms 1051 of the bell cranks 1052 to support the:
platen arms, holding the studs 1083 withdrawn
from contact with the- projections 1085 on the
bars 1070 and 10T1. A stud 1086 projecting from
the other arm 1897 of the bell crank 1025 (Fig.
77) normally rests against a shoulder on the arm
1072, ’

* At the proper time during the operation of the
machine the bars 1070 and 1071 are drawn to-
ward the right against the tension of their springs

8,044,848
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1077 and are then suddenly released to the action
of these springs, which immediately draw said .
bars toward the left to normal position, to oper~
ate the amount platens, the foot 1082 receiving
the shock of the links striking the frame 42.

The bar 1070 is prevented from turning or
twisting by a headed stud 1100 on the arm 1012
cooperating with a projection #101 on the bar
1870. The bar (1071 is guided by a .similar ar-
rangement (not shown). o

At the beginning of the movement of the bars
1070 and 1071 toward the right, the projections
1093 cooperating with the studs 1091, rock the
preventer levers (086 counter clockwise to re-
move the arms 1094 from beneath the studs 1098,
whereupon the force of gravity rocks the platen
arms 1050 and 1051 counter clockwise until the
studs 1083 on the arms 1084 strike the projec-
tions 1085 on the bars 1070 and 1871. The links
continue their travel toward the right, all of the
amount platen arms following until they are
tripped by mechanism presently to be described.
The spring 1071 now moves the bars 1070 and 1071
sharply toward the left. The projections 1085 at
this movement throw the amount platens for the
card, book and slip, against their corresponding
groups of amount type wheels to take impres-
sions therefrom, In the case of the amount
platens for the audit strip when the bars 1070
and 1071 are drawn toward the right to retract
the platen arms, the support arm 1012 (Fig. 76)
is rocked clockwise, permitting the bell crank:
1025 to rock counter clockwise, thus lowering the
audit strip amount platen arm. When the oper-
ating mechanism is tripped and the springs {077 35
actuate the bars 1076 and 1071 to operate the
amount platens for the slip, book and card, the
bar 1070 traveling leftward rocks its support arm
1072 sharply counter clockwise, rocking the bell
crank 1025 clockwise to thrust the platen 1021, 40
carried by the arm 1024, sharply upwardly to
bring the platen into contact with the amount
type wheels to take the impression therefrom on
the audit strip. ’ :

The movement of the bars 1070 and 1071 is ar- 45

“rested shortly before the platens strike their re-
spective type wheels, the momentum of said platen
arms being sufficient to carry the platens into
contact with the types with force enough to ef-
fect the impression. The platens then fall away 50
from the type wheels, but the studs 1083 are not
permitted to strike the prdjections (085 as the
force of such a blow, due to the reaction of the
resilient platens 1045 when they strike against
the type wheels, would tension the spring 1017 65
enough to cause the platens to rebound against

- the type wheels to make double impressions. It is
for this purpose that the rebound preventer levers
1086 are provided. )

As soon as the studs 1095, on the clockwise or
impression movement of the platen arms, have
passed the ends of the arms 1094 of the rebound
levers, the springs 1080 rock the levers 1086 clock-
wise to position the arms 1094 in the path of the
studs 1095. When the platens fall back after
taking the impressions, the studs 1098 strike
and come to rest on top of the rebound preventer
lever,

The action of the rebound preventers is made
positive by -a series of projections 1102 on the
bars 1070 and 1071, which projections, as soon as
the studs 1095 at the leftward movement of the
bars 1070 and 1071, clear the ends of the arms
1094, strike.the studs 1081 and positively rock the
levers 1086 clockwise to the position wherein they 78
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stop the backward movement of the platen arms.

No rebound preventer is provided for the audit
strip amount platen arm, since the weight of the
platen bar 1023 and of the platen arm {024, and
the fact that this impression means is the only
one permitted to fall back against the tension
of the spring 1071, effectively prevents rebound
of the platen 102§ against the type wheels.

The account number platens 1053 are operated
in exactly the same manner and by mechanism
just like that described above for the amount
platens. A pair of reciprocating bars 1103 and
1104 (Fig. 77) are drawn back, tripped, and a
strong spring (not shown), restoring the bars
quickly to normal position, actuates the account
number platens 1053.

. The mechanism for actuating the bars 1070

_and 1071 for the amount platens, and the bars

1103 and (104 for the account number platens in-
cludes a pair of cams 1105 and 1106 (Fig. 76) fast
on the printer drive shaft 78§. These cams coop-
erate with roliers 1107 on a cam arm § 440 pivoted
on a rod (11§ supported in the frames 4{ and 43.
The upper end of the cam arm {110 is bifurcated
and embraces & stud 1112 on an arm §4{3 of a
bell crank (1 (4 journaled on a rod {845 supported
between the frames 41 and 43. The other arm
1116 of the bell crank carries a tripping pawl
§147 (Fig. 77). A hub 1120 joins the bell crank
{114 to an arm 112{ also pivoted on the stud
1115, which arm [12{ carries a tripping pawl
1§22 (Fig. 76). The pawls ({47 and ({22 are
normally held against shoulders on arms £123
and (124 respectively, pivoted on the rod 14185,
by springs 1125, only one of which is shown.
Studs 1126, only one of which is shown, on the
lower €nds of the arms {123 and {124, project
through slots in the bars 1163 and 1070 respec-
tively. o )
The shaft 181, and consequently the cams 110§
and 1106, make one counter clockwise rotation
(as viewed in Fig. 76) at each operation of the
machine, first rocking the cam arms § {0 counter
clockwise and then clockwise to normal. The
cam arm [110 rocks the bell crank {14 and the
arms {116 and 1121 clockwise, carrying the pawls
{117 and 1122 therewith until said pawis pass the
shoulders on the arms 1123 and {124, whereupon
the springs 1125 rock their respective pawls coun-
ter clockwise about their pivots on the arms §16
and 1121, engaging the tips of the pawls with
notches 1130 in the arms §123 and (124, At this
time the cam arm (110, actuated by the cams
1105 and 1106, begins its clockwise movement,
rocking the bell crank {14 and thereby the arms
(116 and 102§ .counter clockwise. The pawls
11171 and 1122 being now in engagement with

" their notches in the arms 1§23 and 1124 carry

these arms therewith drawing the ‘bars 1078 and
1014, and (103 and 1104 toward the right (as
viewed in Figs. 76 and 77) against the tension
of the springs 1077, to retract the amount and ac-
count number platens.

Near the end of the counter clockwise travel
of the bell crank (114 and arms (§§6.and §1210,
pins 1131 and 1132, projecting laterally from the
pawls 1117 and 1122 come into contact with con-
trol points on a platen selecting and. tripping
member (127 comprising & pair of arms {33 and
1134 (Figs. 76, 77 and 78) joined at their upper
ends by a yoke 1135 and pivotally carried on the

free ends of ‘a palr of arms {136 and ({37 respec- .

‘tively, fast on a shaft §i40 supported in the

frames #1 and 43. A U-shaped bracket (i4f,

- 5,044,842
having one of its legs 1142 Ionger than the other

leg 1143, is secured to the inner side of the yoke -

1135. . The pin 1131 on the pawl {{{7 is adapted
to strike one of a number of control points on
the arm 1133 and the pin (132 on the pawl 1122

- i{s adapted to strike one of a number of control

points on the long leg (142 of the bracket {141,
The paw! §117 or 1122 whose pin 1131 or 1132
strikes a high control point rocks clockwise about

“its pivot on the arm (116 or 121, upon continued
‘movement of sald arm.

This clockwise move-
ment of ‘the selected pawl disengages it from the
notch in its arm 1122 or (124 whereupon the
spring 1077 restores the bars 1070 and 1071, or
1103 and 1104 sharply leftward to operate the
selected platens. ‘The amount and account num-

.ber platens never operate at the same cycle of

operation, as was mentioned above and as is fully
brought out later.

On analyzing operations the shaft 140 is
rocked counter clockwise to lower the selecting
and tripping member 1127 out of the path of
the pins 1131 and 1132 on the pawls, thus dis-
abling all of the amount and account number
platens. The timing of the impression blow may
be changed by rocking the shaft ¢ {40 to lower the
selecting and tripping members {27 and then
raising this member after the cams (105 and
1§06 have retracted the drive bars 1070 and 1071,
1108 and 1104, The control points at the up-
ward movement of member ({27 strike their re-
spective pins and release the drive bars to the ac-
tion of their springs 1077. The mechanisny for
thus operating the tripping and selecting mem-
ber 1127 is fully described below under heading
No. 64. o :

The platen operating mechanism not selected
remains in its retracted position at the end of
the operation and until the next operation, when
it is moved leftward by the cams (105 and (106
until the foot 1082 comes f{o rest against the
frame 42. At this movement of the platen arm,
the studs 1095 are not carried high enough to clear
the ends of the arms {094 of the rebound pre-
venter. This in no way affects the operation of

‘the rebound preventers, as their only function is

to catch the platen arms after they have carried
the platens inte contact with the type wheels to
make an impression, thereby preventing the
platen from rebounding against the type.
Similar means is provided to operate the date
platen 1057 and the transaction platen {063 to
take impressions from the date and transaction
type wheels on the audit strip, slip, book and card.
Since the date is not to be printed on the audit
strip (see Pig. 11) and since for that reason no
date type wheels are provided on the audit strip
type wheel line (Fig. 64) no platen is provided in
this group. Platens 10571 (Figs. 75, W54, 77 and
%78) are provided to take the impression from the
date type wheels 181, 792, 7193 and 794 on the slip,
book .and card. Similarly platens (063 are pro-
vided to take impressions from the transaction
type wheels 182,183, 184 and 785 on the slip, and
from the type wheels 783, 184 and 185 on the book
and card, a platen 1035, (Figs. 75 and 77) being
provided to print from the transaction type
wheels on the audit strip. . ‘
~ The date platens 1057 (Fig. 78) asewas de-
scribed above, are carried in the channeled heads
1060, secured to the ends of the arms 1061 of the
bell cranks §062. Studs {i44 on the downwardly
extending arm 1145 of the bell cranks 1062 cooper-
ate with projections (146 on a pair of operating
bars 1147 and §148. An-arm §(5{ pivoted on the
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rod 1078 supports the left hand end of the bar
{147 and an arm 1182 pivoted on the rod 1078

- supports the right hand end of the bar {147 and
" - the left hand end of the bar 1148. The right
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hand end of the bar {148 is supported by an arm
1153 pivoted on the rod (018 (¥ig. 76A). The
transaction platens (035 and (063 (Fig. 77) are
operated by a pair of bars | 154 and § 188, just like
the bars {147 and {i48 for the date platens.
These bars are mounted on arms in the same
manner as the bars (147 and 1148, the.only one

1156 of which arms disclosed in the drawings-

appears in part in Figs. 75 and 78. This arm 11§6
supports the left hand end of the bar {i§4.. The

‘arm {166 cooperates with the stud ({81 on the

other arm 11680 of the bell crank (041 to operate
the transaction platen 1038 (Figs. 75 and 77) for
the audit strip. The bar (147 is prevented from
twisting by a headed stud 1161 (Fig. 78) embrac-
ing a projection 1162 on the link. Likewise the
headed stud 1163 (Fig. 75A) on the arm 1183
embracing a projection 1164 on the bar IMI pre-
vents distortion of said bar.

The operating bars for the date and transac-
tion platens are reciprocated at each cycle of
operation by a pair of cams 1165 and (68 (Figs.
3 and 79) fast on the shaft 781.
erate with rollers 1167 on a cam lever 1110 sup-
ported on the rod {ifi. The upper end of the
lever {170 is bifurcated and embraces a stud 1171
carried on an arm 1172 of the bell crank {113
(Figs. 18 and 80), the other arm (114 of which
bell crank pivotally carries a tripping pawl 1178,
A spring 1716 normally holds the tip of the pawl

11715 in a notch 11717 in an arm (180 pivoted on

the rod 1115. A stud 1181 on the lower end of
the arm 1180 projects through a slot 1182 in the
transaction platen operating bar §184. The
same mechanism for operating the transaction
platens also operates the date platens. An arm
1183 (Fig. 78) pivoted on the rod {115 and hubbed
to the bell crank 1113, carries a tripping pawl
1184. A spring 1185 holds the nose of this pawl
in engagement with a notch 1488 in an arm {187

" pivoted on the stud 1115, A stud (180 in the

lower end of the arm 11817 projects through a slot
in the date platen operating bar 1147, -

A pin 1191 on the pawl {118 is adapted to coop-
erate with the short leg 1143 (Fig. 77) of the
bracket 1141 and a pin 1192 (see also Fig. 75)
cooperates with the control points on the arm
1134 of the selecting and tripping member (121.

The cams (165 and 186 (Fig. 79) make one
counter clockwise rotation on each cycle of oper-
ation of the machine to rock the cam arm (170
first clockwise and then counter clockwise to nor-
mal. At their counter clockwise movement, the
arms 1174 and 1183 (Figs. 80 and 78) due to the
coupling pawls 1115 and ({84, carry the arms
1480 and 1187 therewith, retracting the pairs of
platen operating bars 1141 and (148, and (154
and 1155 against the tension. of strong springs
1193, one of which springs is attached to the bar
1147 and one to the bar 1i54. The other ends
of both of the springs (193 are secured to the
frame 42.

As the platen operating bars are drawn toward
the right, projections 1194 thereon, against which
the studs 1081 rest, rock the rebound preventers
1086 from beneath the studs 1095 on the platen
arms, permitting said platen arms to rock counter
clockwise under the control of the projections
1146. Also the arm 1156 (Fig. 78) supporting
the left hand end of the transaction platen oper-

‘The cams coop-

41
ating bar {184, rocks clockwise when sald linkis
drawn foward the right, thus permitting retrac-
tion of the ball crank 1841, which operates the
transaction platen 1838 for the audit strip. :

Near the end of the counter clockwise travel of 5
the arms 1174 and 1(83 and pin 119{ on the pawl
1178 strikes a control point on the leg | i43 of the
bracket §t4f, or the pin 1182 strikes a control
point on the arm {134, or neither of the pins 1491
nor 1182 strike their respective control points, 10"
depending on to which one of its positions the
selecting and tripping member (1§27 isset, -

The particular pawl 1178 or 1184 carrying the
particilar pin (181 or 1192, which strikes a high
control point, is rocked clockwise to disengage the 15
nose thereon from its notch in the arm 180 or
1181, whereupon the spring 1193 attached there-
to, draws the selected platen operating bars .
sharply leftward to throw the platens operated .
thereby against the date or transaction type 20
wheels to take impressions therefrom. As soon
as the studs 1098 on the platen arms 1881 or (86§,
depending upon which set of platens was uelected.
passes the end of the arms (08 of the rebound
preventers, the spring 1098 rocks said preventers 25
beneath the studs 1088 to arrest the platens as
they fall back after striking the type wheels.

The pawl {178 or 1184, whose pin does not en-
counter a high control point, maintains the con-
nection between its arm (174 or 1183 and the arm 30
1180 or 1187, resulting in slowly restoring the cor-
responding actuating bars, and the platens to their
normal position by the cams 1185 and i18¢. On
this slow clockwise movement, the platen arms do
not receive sufficlent momentum to strike the 35
type wheels. Also, since the clearances between
the studs {144 and the projections 1148 are taken
up, the leftward movement of the actuating bars
by the cams 1165 and 1§88 is not sufficient fo
raise the studs 1098 above the arms 1884 of the 40
rebound preventers (888, for which reason the
springs 1090 press the right hand edzes of the
arms 1094 of these preventers aga.lnst the studs
10985,

The tripped pawl ({78 or 1184, at the restoring 45
movement of the bell crank 11718 and of the arms
1174 and 183 rides idly over the shoulder on the
corresponding arm: 1 (88 or 1187 until the nose of
the pawl passes the notch 1177 or 1188 whereupon
the pawl reengages said notch under the influ- 50
ence of its spring and the platen operating mecha-
riism is ready for another operation.

31. Platen seclection by the control differential

. It was stated above that the platen selecting 55
and tripping member 1127 (Figs. 76, 77 and 78) is
set differentially by the control differential to de-
termine which of the four pawls {117, 1122, {175
and {184 are to be rocked to release the printing
platens for operation. The platen selecting and 8¢
tripping member {127 has four positions to which
it may be adjusted by the control differential.
These positions are indicated by diverging dot
and dash lines in Figure 76, labeled 0, 1, 2—3
and 4—9, reading from right to left. These nu- g5
merals refer to the corresponding key positions
in which the control differential is arrested
either under control of the keys 56 to 68 or auto-
matically. The following described mechanism is
provided to transmit movement of the control 79
differential to the platen selecting member {127
to set this member to one of its four positions.

It will be recalled that the shaft 304 (Figs. 15
and 76) is rotated by the control differential.
(See heading No. 12,) A pair of cams 1186 and 75
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1197 (Pig. 76) fast on this shaft, cooperate with
rollers 120% on & cam arm (28 fast on & shaft
1202 supported in the frames 48 and 4i. A link
1208 connects an arm 1204 fast on the other end
of the shaft 1202 with the arm 133 of the piaten
selector 1i21. The cams [i98 and ({97 are
adapted ta be rotatably set to ten positions cor-
responding to the zero position and the key posi-
tions in the control bank. In Figure 76 the cams
1196 and 1197 are shown in the “2” position as at
the end of a balancing operation. This position
in the key bank as can be seen by reference io
Figs. 4 and 15, is blank. However, automatic
means which functions on balancing operations
only, and which is described later, is provided to
stop the control differential in this position on
balancing operations. The peripheries of the
cams 1198 and 1197 are so shaped that, as they
are rotated differentially, they rock the cam
arm 204, shaft 1202 and arm {208 to shift the
selecting and shifting member 1§27 to one of its
four positions, depending upon to which position
the cams 1196 and 1197 are rotated.

When the cams (186 and {§87 are in the zero
position, the seiecting and tripping member (127
is rocked to its extreme counter clockwise posi-
tion, in which position the arms 1§33, (1042, 1443
and 1134 are to the left, as viewed in Fig. 76, of
their respective studs 1134, 1132, 1690 and §192.
Now, when the tripping arms §§46, 4020, {178 and
§183 rock counter clockwise (Figs. 76 and 78) the
tripping pins clear their respective control trip-
ping points and the tripping pawls remeain in en-
gagement with the notches in respective arms
1123, 1124, 1i80 and {i87. The plalens, there-
fore, are all retracted, but even 80, none of them
are tripped, consequently no impreseions are
made on any of the record msterial. It can be
seen, therefore, that whenever the control differ-
ential is stopped at zero, all of the plaftens are
rendered ineffective to take impressions.

When the cams {186 and 1197 are zet to their
“1” position the selecting and tripping member
$427 is also rocked fo its “1” pogition. In this
position, the pin 113§ on the account number
tripping pawt 1§17, on its counter ciockwise move-
ment, encounters & high control point on the arm
£133 of the selecting and tripping member 127,
releasing the account number platen operating
mechanism to print the account number.  The
member 127 is still clear of the pins (032, 1084
and §192. Consequently the date, fransaction and
amount number platens are not operated when
the control differential stops at “1%.

When the cams 1§96 and (087 are adjusted to
either the second or third positiom, the platen
selecting and tripping member is rocked ¢o is

third position. In this position the high control .

point on the arm (4§33 has passed to the right
(Fig. 76) of the account number pin 118(, and the
leg 1143 (Figs. 77 and 78) of the bracket (0181 is
not yet beneath the transaction pin (18!. How-
ever, the leg {142 (Figs. 76 and 77), of the brackes
i34 presents a high conirol point to the pin
1432 on the amount platen tripping pawl 1122 in
this position. Also the pin 1§92 (Figs. 75 and 77)
on the date platen fripping pawl (084 encounters
2 high control point in thig pesition, resulting in
the date and transaction being printed at the
same cycle but not at the same time (as described
iater) when the control differential stops at “2%
or “3,9' N

When the control differential stops in any one
of its positions from “4” {o “8” inclusive, the

3,064,849

cams {198 and {i97 are rotated accordingly to
rock the selecting and tripping member 1§27 to
its “4 to 9” position, wherein the amount and
transaction pins {132 (Figs. 76 and 77) and 1191
(Figs. 77 and 80), respectively, encounter high
control points on the legs 1142 and {43 of the
bracket 1141, In this position, low control points
are provided on the arms 1133 and. {134, there-
by disabling the date and accouni number plat-
ens,

- It can be seen, therefore, that when the con-
trol differentials stop at zero, all of the platens
are disabled, when stopped at the “1” position
the account number platen operates and the re-
mainder are disabled. When stopped at the «“2”
or “3” position the amount and date platens
function, and in the “4-—8” positions inclusive,
the amount and transaction platens are operated
while the date and account number platens are
disabled.

It is here noted that the control differential is
stopped automatically at certain key positions at
the different cycles of the several operations.
For instance, on adding operations, this differen-
tial stops automatically at the “9” position by
the stud 298 (Fig. 15) or by a depressed key in
this bank. On totalizing operations the differ-
ential is arrested at the zero position on the first
cycle, disabling all of the platen operating mech-
anism. At the second cycle of totalizing opera-

tion the latch 28f (Fig. 15) is again discon-

nected by the stud 280, the zero stop arm (02
having been restored to its mormal ineffective
positicn at the end of the first cycle, as described
above under heading No. 23. Also the control
differential is.arrested automatically at the «0”
and “1” positions on ansalyzing operations (head-
ing No. 63) and at the “0”, “2”, “9” positions on
balancing operations. - Mechanism is operated
by the “Old Balance” key 62 in the deposit bank
to stop the control differential in the “3” posi-
tion, (see heading No. 12). ’

82. Mechanism for crippling the slip, card and
book plaiens under conirol of the control dif-
Jerentigl

A} certain operations and certain cycles of op-
eration of the machine, it is desirable to confine
the printing to the audit strip. For example, on
analyzing operations when picking up the old
balance to post an entry in the book, which entry
has previously been posted on the card, no space
is provided in the book in which to print the old
balance. ‘This is accomplished by disabling all of
the platens except those operated to print on the
audit strip. .

There are only two occasions when such con-
finement of the printing to the audit strip is
necessary, on adding or totalizing operations.
These are when operating the machine with the
“Old Balance” key 62 depressed, either on an add-
ing or subtracting operation.
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The mechanism by which the slip, book and )

card platens are simulianeously crippled is de-
scribed as follows:

A series of pairs of arms {20 and (200 (Figs.
75 and 75A, 76, 77, 78 and 82) swinging freely
on the rods {042, 043 and 1044, are joined by
yokes (282 extending across the paths of the
downwardly extending arms of the piaten ‘oper-
ating bell cranks 10852, 1056, 1062 and §{068. At
the proper fime the arms {200 and 1210 are
rocked clockwise to bring their yokes 01202 into
contact with the arms 1084 and § (45 of the plai-
en ‘operating bell crank, to restrain the bell
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cranks and the platens from following their op-
erating bars when said bars are retracted for the
impression operation.

The yoked arms 1210 and (211 are operated by
a pair of cams 1218 and 1214 (Fig. 78) fast on the
printer shaft 181. These cams cooperate with
rollers 1215, ‘carried by a cam lever 1216, piv-
oted on the rod (114, The shaft 781 and conse-
quently the cams 1248 and 1214 make one
counter clockwise rotation at each operation of
the machine to rock the cam lever 1216 first
clockwise and then counter clockwise to normal
position. Normally the cam lever 1216 rocks
idly on its pivot, but when the control differen-
tial is arrested in certain of its positions, the
right hand end of a link 12i7, having its left
hand end, as viewed in Fig. 78, pivotally con-
nected to an arm 1220, pivoted on the rod 1073,
is raised by mechanism to be described. later, to
engage & notch 1221 in the upper edge-of the
link, with a stud 1222 on the upper end of the
cam lever 1216, which cam lever in the meantime
was rocked clockwise to its right hand position.
When, the right hand end of the link 211 is
raised, a notch in the lower edge thereof is dis-
engaged from a stud 1223, projecting from the
frame 43. The stud 1223 normally holds the link
1217 in its position of rest.

When the cam lever 1216 rocks idly, the stud
1222 wipes along the curved upper edge of the
link 1211, holding the link in engagement with
the stud 1223. When the notch 1221 is con-
nected with the stud 1222 and the cam lever
shifts the link 1217 toward the left, a surface
1224 on the lower edge of the link slides on the
stud 1223, holding the notch 1221 in engagement

with the stud 1222,
The arm (220 which supports the link 1217,/

also pivotally supports the Ieft hand end of a
bar 1225, the right hand end of which bar is sim-
ilarly supported by an arm 1226 pivoted on the
rod 1075. A bar {1227 having its left hand end
pivoted on the arm 1226 is pivotally supported at
its right hand end by an arm 1230 (Fig. 75A).
The bars 1226 and 1227 are given a parallel re-
ciprocating movement by the cams 1218 and
{214 (Fig. 78) through the medium of the lever
1216 and the link 1217, but only when said link
is connected to the lever 1216.

The mechanism whereby the control differential
connects and disconnects the link 1211 with its
drive lever is best shown in Figs. 59 and 78. This
mechanism will now be described.

Referring to Figure 59, it will be remembered’

that the shaft 304 and gear 842 are differentially
rotated by the control differential, (see Fig. 15),
according to the position in which this differen-
tial is arrested. The gear 842 meshes with a
segment 1231 forming one arm of a lever 1232
pivoted on a stud {233, projecting from the cross
frame 40. The end of the other arm 1234 of the
lever 1232 is enlarged to form a winged cam 1238
having a slot 12368 therein, embracing a roller
1237 on one arm 1238 of a lever 1240, pivoted on
a stud 1241 in the cross frame 40. The other arm
1242 of the lever 1240 i3 bifurcated to embrace

a stud 1243 in an arm 1244 fast on a shaft 1245
journaled in the frames 40, 41 and 42. A link-

1246 (Fig. 78) connects the link 1217 and an arm
1247 fast on the other end of the shaft 1245. As
viewed in Fig. 59, the parts just described are
standing in the position they assume at the end
of a balancing operation. On the last cycle of
s balancing operation the control differential is
stopped automatically at the “2” position.

.ment device, including the beam 281,

43

It can be seen by inspection of Pigure 59, that,
when the lever 1232 is set to its 0, 1, 2, 6, 17, 8, or
9 positions, the corresponding ‘points in the cam
slot 1236 are equal distance from the stud 1233,
and hold the lever 1240 and consequently the shaft §
1245 in the positions in which they appear in Fig. -
59. 'This maintains thelink 12171 (Fig. 78) in its
disconnected state and the lever 1218 rocks idly.
The points 3, 4 and 5 on the cam slot 1236 (Fig.
59) are also an equal distance from the stud 1233
but at a greater distance therefrom than the re-
mainder of the positions. Therefore when the
control differential is stopped in its 3, 4, or 5 posi-
tion, the shaft 304 (Fig. 59) and the gear 842 are
rotated to set the cam lever 12382 correspondingly.
This rocks the lever 1240 clockwise, which move-
ment rocks the arm (244, the shaft 1245 and the
arm 1247 (Fig. 78) counter clockwise to thrust
the link (246 upwardly and engage the notch
1221 with the stud 1222, the lever 1216 previously 20
aaMg been rocked clockwise to the proper posi-

on

Now when the cams 1213 and 1214 (Fig. 78)
rock the lever 1218 counter clockwise; the link
1217 rocks the arm 1220 counter clockwise to 25
draw the bars 1225 and (227 leftward. At this
movement, projections 1258 on the bars 1225 and
1227 pick up studs 1281 on the arms 1218 and
rock these arms, their companion arms 1211 and
the yokes 1212 clockwise, the yokes 1212 picking 30
up the platen operating arms (084 and (145 and
rocking the bell cranks 1052, 1056 and (062 and
1086 slightly clockwise. This movement is suf-
ficient to raise the studs 1085 a slight distance
above their respective rebound preventors. The.35
selected platen operating mechanism then oper-
ates, but since the studs 1083 (Fig. 76) are held
away from the projection 1085 on the bars 1070
and 10871, and the studs (44 (Fig. 78) are held
away from the projections 1146 on the bars {147
and 1148, the card, slip, and book platens are not
operated. However, the selected platen. operat-
ing bars are discharged, thus operating the corre-
sponding audit strip printing platens, no im-
pression being made on the slip, book or card.

At the end of an operation wherein the control
differential stops at 3, 4, or 5 position, the link .
1217 (Fig.78) remains connected to the lever 1218,
thus holding the yoked arms 120 and (2t} in
their moved position, restraining the slip, card 50
and book platens in their disabled condition.
‘This is due to the fact that the minimum move-
the link
283 (Fig. 15) and its connected parts, remain in
their set position at the end of each operation. 55
These parts are then moved direct to the new
position at the next operation. This, by the shaft
304 and the gear 842 (Fig. 59) holds the cam
lever 1282 in its adjusted position at the end of
an operation. The lever 1240, shaft {245, and 60
consequently the arm 1247 (Fig. 78) and the
link 1217 are held in their moved position, re-
taining all of the slip, card and book platens in
disabled condition at the end of the cycle or
operation.

Assuming that, at the next operatlon the con-
trol differential stops at any position other than
the 3, 4, or 5 position. The cams 1213 (Fig. 78)
and 1214 Arst rock the lever 1218 clockwise, shift-
ing the bars 1228 and 1227 toward the right, re-
leasing the yoked arms (210 and {211, thus per-
mitting the platens to rock counter clockwise un-
til the studs 1095 come to rest on top of the re-
bound preventor 1086. This movement of the
lever 12186, brings the notch in the lower edge of 75
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the link 12i7, into register with the stud (223,

After this has occurred, the control differential’

is set to its new position; for instance, it may be
set to its “one” position at the first cycie of an
analyzing operation. This movement rocks the
cam 1235 Fig. 59 clockwise from 3, 4 or 5 posi-
tion to the “1” position, rocking the lever {248
counter clockwise. This, due to the connection
§243 rocks the arm 1244, shaft 1245 and the arm
{247 (Fig. 78) clockwise, lowering the link (248§
to disengage the notch {221 in the link {2{7 from
the stud 1222 on the lever 12{6 and hooking said
link §217T over the stationary stud §223.

It should be remembered that the above de-
scribed coupling of the link 1217 with the lever
1216 occurs only when the control differential
stops at its 3, 4, or 5 position, crippling all of the
platens except the audit strip platens.

33. Conirol of the 8lip, card and book platens by
’ . the slip feelers

Should one or more of the record materials,
that is, the slip, card or book, be omitted from
the machine, mechanism is operated under the
control of slip feelers to rock the yoke arms £240
and §21{ individually to disable the correspond-
ing platens. Thus, if the book is omitted from its
proper position and the slip and card are inserted,
the selected slip and card platens are operated
but the book platens are not. Or if the slip and
book are omitted, the impression is made on the
card only, the slip and book platens bkeing dis-
abled by the slip feeler mechanism. There is no
feeler provided for the audit strip since, of course,
this record material is always in position fo re-
ceive the impression,

The mechanism for disabling the platen under
the control of the feelers operates to rock the
yoke arms 1210 and 1200 to resirain the platen
arms. against operation. As described above,
these yoked arms are rocked for this purpose by
the projections 1250 on the bars 1225 and (227
(Fig. 78) cooperating with studs {258 on the arms
12(0. The arms (204 (see Fig. 82) carry studs
1252 with which cooperate hooked fingers 1283
pivotally carried on a bar 1254, A pair of arms
1255 and 1256 (Fig. 85) pivoted on the rods (873
and §0786 respectively, pivotally support the bar
§254. Projections 1257 and {268 at the ends of
the bar 1254, are guided by headed studs 126( and
1262 in the arms {255 and 1256 to prevent dis-
tortion of the bar 1254 due to torsionsl strain.

A pair of cams 1263 and 1264 (Fig. 82) fast on
the shaft 78§ cooperate with rollers (265 on & cam
lever §266 to reciprocate the bar 1284 first toward
the right and then toward the left to ifs original
position. The upper end of the lever (266 is bi-

‘furcated and embraces & stud (267 projecting

from the bar 1254. -

Each.of the hooked fingers (253 is connected
by a link 270 to one of a series of feelers 1271
pivoted on the rods §842, (843 and 1844, Springs
1272 urge the feelers 1270 to rock clockwise 2bout
their pivots to carry curved ends (273 of the feel-
ers either into contact with the record material,
indicated generally at 1274, or, if the record ma-
terial has been omitted, the spring 1272 rocks
the feelers 1274 for the slip and book until the
curved ends 1273 thereof pass through openings
1275 in brackets 1276 secured on the under side of
the frame 47.
until arrested by studs 1278 on the fingers 1253
striking the under side of the bar (254. The
feeler {27! for the card rocks clockwise under
the infiuence of its spring (1272 Fig. 85, the curved

. 1253 clockwise to the position in which the fin-

The feelers continue their {ravel -

2,044,843

end 1273 thereof passing through an opening 137«

in a perforator plate 1280 where it is arrested Ly
the stud 1278 on the finger (253 striking the
under side of the bar 1254. (See Fig. 85.) The
manner in which the perforator plate 1280 is sup- 3
ported in the machine will be described in detail
later, in connection with the description of the
analyzing machine. (See heading No. §9.)

The fingers {253, link 1270 and feelers 127{
fcrm toggles, which, when the bar 1254 is ad- 10
vanced toward the right spreads the feelers 127¢
and the fingers {253 apart. Since the springs
1272 constantly urge the feelers to rock clock-
wise, saild feelers absorb all of the separating
movement until the ends {213 of the feelers meet 15
with an obstruction, which obstruction is either
the record material inserted beneath the brack-
ets 1276 and 1280, or in the event the record ma-
terial is omitted, the stud (278 strikes the bar
1254. Assuming that the upwardly moving feel-
ers for the book contact the record material, con-
tinued movement of the bar 1254 toward the
right after the feeler has come into contact with
the inserted record material, rocks the fingers 25
ger appears in Figure 84. This throws the hooked
end of the finger {263 below the path of the stud
1252 since it is not desired to disable the platen

" when the record material is in position to receive

the impression, 30

As the bar 1254 approaches the end of the
movement toward the right, an upwardly ex-
tending tail 1280 on a pawl 1282, pivotally car-
ried on the bar {254 strikes a stud (1283 project-
ing from the frame 4§, rocking the pawl 1282
counter clockwise against the tension of a spring
1284, to remove & shoulder. (285 on the pawl
from the path of the stud {278 on the finger (253,
However, as the bar 1284 commences its leftward
or restoring movement, carrying the pawl [282
away from the stud 1283 the spring 1284 rocks
the pawl clockwise until it is arrested by the
lower end thereof striking the stud (278. At the
same time the leftward movement of the bar
(254 combined with the toggle arrangement of 45
the fingers {253 and the feeler (27{, rocks the
finger #1258 counter clockwise until the stud (278
comes to rest on the shoulder $285 of the pawl
1282, After this occurs, continued leftward
movement of the bar 1254 draws the feeler (274 50
counter clockwise against the tension of the
spring 1272 to its retracted position. The pawl
{282 continues to restrain the finger 1253 in its
lower position with the hooked end thereof cut
of the path of the stud (252, whereby the yoked
arms (210 and 1201 and the platen arms for the
book group of platens are free to be retracted for
operation. The same mechanism is provided for
each of the slip, book and card groups of platens,
and since these feeler.mechanisms are operated
in identically the same manner, the same refer-
ence numerals are applied to corresponding parts.

Consider now the feeler mechanism as oper-
ated with no record material in place, The feeler
mechanism for the record control card is illus-
trated in Fig. 85 in its operated position under
such g condition. Assuming that the feeler 127{
for the card encounters an inserted card at the
last operation, the feeler mechanism was restored
to the position in which the boolz feeler mecha-
nism is shown in Fig. 82, that is, with the pawl
282 restraining the finger 1283 in inefiective po-
sition. After inserting the book in the carriage
(but omitting the card) and shifting the carriage 756
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into its “in” position, thie operator releases the
machine for operation, having, of course, first
set the desired data on the keyboard.

Shortly after the operation commences, the’

cams 1263 and 1264 (Fig. 82) thrust the bar 1254
toward the right, the spring {272 rocking the feel-

er 1211 clockwise. The pawl 1282, however, re-

strains the finger 1283 in its lower position until
the tail 128t of the pawl strikes the stud 1283,
whereupon continued movement of the bar 1284
toward the right. rocks the pawl 1282 counter
clockwise. Shortly before the completion of the
movement of the bar 1254 toward the right the
stud 1278 escapes the shoulder 1285 on the pawl
1282 whereupon the spring 1272 rocks the feeler
1271 tfurther clockwise, the curved end 1213 pass-
ing through the opening in the corresponding
hracket until both the feeler 1271 and finger

1253, being connected by the link (278, are ar- -

rested by the stud 1278 on the finger striking the
bar 1254. In this position of the finger 1253 the

" hooked end thereof rests to the right of the stud

1252 on the lower end of the arm [2[i. Now
when the cams 1263 and 1264 carry the bar 1264
and the finger 1253 leftward, the hooked finger
1253 cooperating with the stud 1282 rocks the
yokad arms 1210 and 121 clockwise to disable the
card platen, as described above. .

At the end of an operation at which the record
material was omitted, the feeler 1271 is restored
to the position in which it is shown at the left
hand end of Fig. 82, the finger 1283 remaining
in the position shown with its stud 1278 press-
ing upwardly against the bar 1284, under the in-
fluence of the spring 1212, Due to the fact that
the finger 283 is held in its lower position by the

- pawl 1282 at the end of the operation whereon

the feeler 1271 encounters & record material, the
feeler is restored to a lower point than it is when
no paper is inserted in the printing position and
the hooked finger 1283 is raised into cooperative
relation with the stud 12§2. This can readily be

- seen by inspection of Figure 82.
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34. Mechanism to disable slip feeclers by
movement of the card carriage

Normally the feelers l!'ll are operated at each
cycle of operation of the machine to feel for the

. record material, and are then withdrawn., How-

ever, at the second cycle of analyzing and balanc-
ing operations it so happens that the card and
book carriage is shifted while the feelers are
pressed against the record material, by the

- springs 1272, Naturally this would result in

65

tearing or otherwise mutilating the record mate-

- rial. To . prevent this, mechanism is provided,

60
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and is operated by the carriage, to lock the feel-
ers against operation when said carriage . is
moved to a certain position. :

It was stated in the general description that
the card and book carriage is normally in the
“out” position where it is accessible to the opera-

“tor for the purpose of inserting the card and

book. Before the machine can be released for
operation, however, it is necessary to shift the

carriage manually to its “in” position to throw -

off the interlock normally preventlng release of
the machine.

Without going into the details of the construc-
tion and operation of the card carriage at this
time, .it may be stated here that movement of
the carriage in and out rotates a shafi 1290 (Figs.
3, 3A, 715, '15A, 83 and 30) journaled in the frames
42 and 44. A cam groove 129f (Fig. 83) in &
drum cam 1292 fast on the shaft 1290 cooperates

with a roller 1293 on an ear §284, bent at right
angles from the head of a bar 1288 swung on two
links (288 (Fig. 82) and 1297 (Fig. 83) pivoted
on studs projecting from the frame 4i. When
the carriage is shifted to its “in” position it ro- &
tates the shaft 1280 (Fig. 83) in the direction of

"the arrow. Extending upwardly from the bar

1298 are two hooked projections 1300 (Fig. 82)
which, when the carriage is in its “out” position,
rest in the paths of studs 1301 one on the book 10
feeler 1271 and one on the card feeler 1271, thus
blocking upward movement of these feelers. In
order that the bar 1295 need not be unduly
lengthened the left hand end of the bar occupies

& position beneath a stud 1302 on a long tail 1303 15
on the feeler 127{ for the slip, thus blocking
clockwise movement of this particular feeler
when the carriage is in its “out” position.

Near the end of the rotation of the shaft 1290
occasioned by the manual movement of the car- 20
rlage to its “in” position, the cam groove 1281
shifts the bar 1285 toward the right (Figs. 82
and 83) removing the projections 1300 from the
paths of the studs 1301, and withdrawing the
end of the bar from the path of the stud 1302, 25
thus freeing all of the feelers for operation. The
feelers are then operated to feel for the card and
book and-are then restored to their normal po-
sition. After the feelers are completely restored,

. mechanism to be described later, is operated at 30

the first cycle to shift the carriage out to position
the Account No. column in the book (see Fig. 10)
beneath the amount type wheels, in order to print
the account number therein. This outward
movement of the carriage reverses the movement
of the shaft 1298 which shifts the bar 1295 to-
ward the left to disable the feelers.

The account number is printed early in the
second cycle of the analyzing operation and,
after the impression is made, the feelers would 40
again move up to feel for fthe record material,
but are prevented by the hooked projection 1300
and the left hand end of the bar 1295. Just at
the time the feelers’ would come into contact
with the record materials, mechanism to be de- 45
scribed later, is operated to shift the carriage to
its’ “In” position. It is this movement of the
carriage which would mutilate the record mate-
rial if the feelers were allowed to come into
contact therewith. 50

"Near the end of the inward maovement of the
carriage the cam groove 1291 again shifts the bar
1298 toward the right to free the feelers so that
they may function on the third and fourth cycles
of operation. 55

Approximately the same condition obtains on
balancing operations. In this case, however, the
transaction is printed about halfway through the
first cycle. ‘The carriage is then moved out to
bring the deposit or withdrawal columns to the °°
printing position and the amount of the with-
drawal or depostit is printed in the proper column
near the end of the first balancing cycle. This
movement of the carriage to the “out” position 65
shifts the bar (285 toward the left to its locking
position. At the second cycle of a balancing op-
eration the carriage is returned to its “in” posi-
tion in order to bring the card into position to re-
ceive the new balance perforation but because the 79
bar 1288 restrains the feelers, they are held away
from the moving paper, thereby preventing the
ends of the feelers from tearing the record mate-
rial.

A full description ig given below of the’ move- 76
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ment of the card and book carriage and of the

mechanism for moving and controlling the move- -

ment of the carriage. (See headings Nos. 50 and
65.) ‘ :

35. Ink ribbon

In order that the platens, when thrown against
the type wheels, may take impressions therefrom
on the several record materials, ink ribbons are
provided. Since these ink ribbong form no part
of the present invention they are but generally
illustrated and will be only briefly described. The
ink ribbons and their supporting structures are
removable from the machine to insert new rib-
bons.

Two ink ribbons are provided in the machine.
One (304 (Fig. 75) is slternately wound and un-
wound from a pair of spools 1388 rotatably mount-
ed on hollow studs 1306 projecting inwardly from
an ink ribbon support plate (367 (Fig. 2) re-
movably secured to the frame 48. Stud 307 on
the frame 47 projects into the hollow stud (308
to guide the spool when the ink ribbon assembly
is inserted in the machine, and forms s substan-
tial support for the spool.

The ink ribbon (304, guided by s series of hol-
low studs 1310 on the plate 1387, passes beneath
the audit strip and slip type wheels. When the
ink ribbon assembly is inserted in the machine
the hollow guide studs §3{@ f% over and are
guided by studs 13{{ projecting from the frame
417.

Ancther ink ribbon 1312 (Figs. 756 and 75A)
alternately wound and unwound from s pair of
spools 1313 passes beneath the book and card
type wheels to enable the platens associated there-
with to take impressions therefrom on the book
‘and card.

The spools 1313 are mounted on hollow studs
i3t{4 supported on an ink ribbon support plate
1315 (Fig. 2) removably secured to the frame 48.
The studs {3{4 fit over studs (388 projecting
forwardly from the frame 47 when the ribbon
assembly is inserted in the machine, The rib-
bon 1312 is guided and supported by 2 series of
hollow studs 1317 on the support plate 13(5 which

‘hollow studs fit over studs {328 projecting for-

wardly from the frame £7.

Either ink ribbon assembly may be independ-
ently removed from the machine to replace the
worn ribbon.

Mechanism not shown herein 15 provided to
advance both ribbons simuiltenecusly at each
operation of the machine. Alsc mechanism (not
shown) is provided to reverse the direction of
feed when the spool from which the ribbon is
being unwound is empty. The feeding and re-
versing mechanisms are similar in structure and
operation to ribbon feeding and reversing mecha-
nisms disclosed in Letters Patent of the United
States No. 1,578,208, issued to C. . Rosien, March
23, 1926. ¥or this reason g description of these
mechanisms is omitted from this specification.

36. Blur shield

It was stated above, under heading No. 29 that
only one group of platens operates ot & time.
‘That is, either the amount platens, the account
number platens, the date platens, or the transac-

tion platens function at g given time, but no two

groups of platens operate simuliancously. When
a single platen is operated a blur or smudged im-
pression is often made from the adjacent type
element. To prevent such blurred impressions,
shields, known hereipafter as “blur shields”, are

3,044, 842

provided between the ink ribbon and the recdtd
‘material. -Pigure 89 {ilustrates the blur shields in
reduced scale.

A separate shield is provided for.each of the
record materials. There is an aperture in each 5
of the shields for each of the platens associated

-with each group of type wheels on its particular

line. It will be noticed, however, that no opening

is provided on the audit strip shield for the date
platen, since this platen, as will be recalled, is 10
omitted. Likewise there is no aperture in the
card shield for the account number platen because

no account number platen is provided to print

on the card.

Referring particularly to Figure 89, the blur 15
shields are identified from left to right as fol- *
lows: the audit strip shield 132§ is at the ex- -
treme left hand end of the figure; the next shield
to the right is the slip shield 1322; the book
shield #32% is next; and the card shield 1324 is 20
at the extreme right of the figure.

The rear ends of the blur shields 132! and
1322 are secured to and carried by projections
on g bar {325, slidably supported by shouldered
screws (328, in the lower edge of the frame 41, 25
The forward end of the audit strip and slip -
shields 1321 and 322 ere slidably supported by -
angled brackets 1327 secured to the ink ribbon ¢
plate §307. :

The rear ends of the book and. card shields 30
323 and 1324 are secured to a bar {330 slidably
supported on shouldered screws (331 in the lower
edge of the frame 47. The forward ends of
these shields are slidably supported on angled
brackets 4332 secured to the ink ribbon pla.be 35
§3485.

A iink (333 (Figs. 86, 87, 88 and 89) joins an
upturned ear 1334 on the right hand end of the
bar #3286 and a similar ear {385 on the left hand -
end of the bar 1330, so that the bars, when shifted 40
to position the blur shields, move in unison. A
particular aperture or apertures are positioned
exactly between the type wheels and the corre-
sponding platens, For instance, when selecting
the amouni aperture, all of the blur shields are
shifted so that the amount aperture in each
shield registers with the amount type wheel of
its corresponding group.

It will be observed, by reference to the draw-
ings, that when the amount aperture is in regis-
ter with the type wheels, the date aperture is
also in line with the date type wheels. Iikewise
the transaction and the account number aper-
tures are simultaneously broughi into register
with their respective type wheel groups.

As explained under headings 27 and 29, only
one set of platens is operated at a given time.
That is, all of the amount platens operate simul-
taneously, but at a time different from the ac-
count number, the date and transaction platens, 60
etc. However, even if two apertures are pre-
sented to the type wheels, the blur shield stock
separating the openings effectuslly prevents a
smudge or blur on the adjacent type wheels,

The date and transaction, as described above,
print mnear the middie of the cycle, and the
amount either of the deposit, withdrawal, total
or account number, on single cycle account num-
ber printing operations, prints near the end of -
the first cycle. The transaction and date are
not printed on the same cycle, however. The
transaction and the amount are printed at the
first cycle of balancing operation and the date and
the amount of the balance are printed at the 75
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‘Iast cycle of balancing operation. "It is obvious

that when the date and amount are printed at
the same cycle, the blur shield may remain in
the same position between impressions, since the
date and amount apertures are in the same longi-
However, when the trans-
action and amount are printed at the same cycle
the shield must be shifted after the transaction

is printed to bring the amount aperture beneath

the amdunt type wheels.

To accomplish this change in the time of shirt-
tng - the blur - shields, two separate operating
mechanisms are provided.- The particular oper-
ating mechanism to operate the blur shield at
a certain cycle iIs selected under the control of
the control key. 'The control differential, under
certain conditions, also disconnects the blur
shield from both driving means and latches them
in the transaction, account number position.

The blur shield operating mechanism, best
shown in Pigs. 86 and 87, will now be described
in detail. 'The shiélds are operated by two sepa-
rate pairs of cams 1338 (Pig. 86) and 1337 (Fig.
87), both pairs of cams being fast on the printer
drive shaft 18f. The cams 1338 cooperate with:
rollers 1340 on a lever (341 pivoted on a stud 1342
projecting rearwardly from the frame 41. A link
1343 connects the free end of the lever 1341 with
one arm 1344 of a lever 1348 pivoted on a short’

shatt 1346 journaled in the frame 41. The shaft

781 and consequently the cams {338 make one
counter clockwise rotation, as viewed in Fig. 86,
at each cycle of operation, to rock the lever 1341,
and by the connection 1343, the lever 1348 first
clockwise about their respective pivots (342 and
1348, and then counter clockwise to normal posi-
tion.

The cams {337 (Flg 87) cooperate with rollers
1347 on a lever 1358, exactly like the lever 1341,
The lever 1380 is pivoted on the stud 1342 and
is connected by a link 135f to an arm 1352 of &
lever 1353 identical with the lever (345, The
lever 1353 is fast on a short shaft 1346, which
shaft, driven by the cams 1337 coincidently op-
erate the ink ribbon feed mechanism, not shown
herein.

The cams (337 also rotate with the shaft m

making one counter clockwise rotation at each -

cycle of operation to rock the lever 1350 and, due
to the link 1351, the lever 1383, first clockwise
and then counter clockwise to normal position.
The cams 338 and {337 rock their respective
levers 134f and 1350 clockwise at precisely the
same time, but the cams (337 restore the lever
1358 and lever 1358 counter clockwise to normal
position before the transaction or date printing
occurs, whereas the cams (338 restore the levers
1341 and 1345 after the transaction or date im-
pressions have taken place, but before the
amount impression occurs. )

The levers 1348 and 1353 drive the blur shields
by shiftable coupling links 1354 and 13556 (Fig.
86) pivoted on a stud (356 projecting laterally
from an upwardly extending ear 1357 on the bar
1336. A notch 1360 in the upper edge of the cou-
pling link (354 is adapted to engage a laterally
projecting stud 1361 on the arm 1362 of the lever
1345. Likewise an L-shaped slot 1363 in the 'ink
1358 (F:g. 87) is adapted to engage a stud 1364

- on an arm 1365 of the lever (383.

The particular link 1354 or {355 o be engaged
with the stud 1361 or 1384 on its drive levcr 1348
or 1353 is determined by the key position in which
the control differential is arrested. Also the links
i354 and (355 (Fig. 86) may be latched, both

-upon operation of the machine after the neces-
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disconnected from their studs, in which case a
notch 1368 in the lower edge of the link 1384
1s hooked over & stud 1387 projecting from- the'
frame 41. This i3 also accomplished by the con-
trol differential. 5

The mechanism whereby the control differen-
tial couples and uncouples the links 1354 and °
1388 with their drive levers, is described as fol-
lows:

Referring to Figs. 58A and 59, it will be re- 10
membered that the type wheel settlng shaft 848
is rotated differentially by the control differential
(Fig. 15) under the control of the keys 58 to 60
inclusive, the stop arm 102, and the several auto-
matic devices for stopping the differential. A 15
gear 13718 (Figs. 58A and 86) fast on the shaft
848 meshes with a gear 1371 journaled on a stud
1372 on the frame 41. A pair of cams (313, also

. journaled on the stud 1372 and secured to the

gear 1371 cooperate with rollers 1374 on a lever 20
1378 pivoted on the units of tens type whee! set-
ting shaft 821. (See Figs. 58 and 86.) . A link
13771 connects the opposite end of the lever to a
stud {388 extending between and connecting the
links {354 and 1358 rigidly together.

The cams 13713 are rotated by the control dif-
ferential according to the position in which this
differential is arrested. Thus if the key 60 is
depressed, the control differential (Fig. 15) is ar-
rested in the “1” position, and the cams (313 are 30
rotated to their “1°” position. Likewise if the
control differential is arrested automatically in
the “9” position, the cams 1373 (Fig. 86) are ro-
tated to their ““9” position.

The cams 1373 are shown in Figure 86 in the 35
“2” position. However, the only time the control
differential is arrested in the “2” position is at
the last cycle of balancing operations. ' The
mechanism for so stopping the control differential
is described below under heading No. 76. The 40
moveément of the cams 13713 and their associated
mechanisms on adding and totalizing operations
will be described at this time.

Items may be entered into the machine by
depressing either the “Check Listing Add” or the 45
“Subtract List” key. When the “Account No.”
key is depressed, and the machine operated, the
amount set up on the keyboard is printzd on the
audit strip, slip and customer’s pass book, in the
account number column, but is not accumulated 5

25

. on the totalizer nor printed on the card.

The cams 313 having been left in the “2” po-
sition at the last operation (¥ig. 86) determine
that at the beginning of the next succeeding
operation on the cams 1337 acting through the 53
lever 1350, link {381, lever 1353 and link 355,
will shift the blur shield toward the left, bring-
ing the transaction and account number aper
tures into position beneath their corresponding -
groups of type wheels. - Regardless of which of 60
the cams 1336 or 1337 were selected to operate
the shields, they are moved leftward at the same
time since, as described above, the cams 1336
and 1337 have the same configuration at the
beginning of each cycle. After this has occurred,
the differentials are oberated. , )

Assuming that the amounts represented by a
number of checks are to be listed and entered
under the control of the “Check List Add” key,

65

sary amount keys 85 and the ‘“Check List Add”
key 88 (Figs. 4 and 15) are depressed, the con-

- trol differential is arrested at “6” position by the

depressed key in: the usual manner. Referring
now to Figure 86, it can be seen that rotation of 75
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the cams {373 from the “2” position tc the “6” (378 rotate from the “3” position to the “2” po-

position rocks the lever {878 one step in a clock-
wise direction which, by the connecting link 1377
raises the links 1354 and (355 upwardly, posi-
tioning the horizontal part of the L slot (363
in the link #3585 in register with the stud {364

. of the arm 1365, and at the same time engaging

the notch 1368 in the link 1354 with the stud
{361 in the arm (362,

Before the transaction platens are operated,
the cams 1337 rock the lever 1353 counter clock-
wise to its normal position, the stud 1864 moving
idly in the horizontal slot (368 (Fig. 87). The
transaction platens are then operated to print g
character indicating the kind of transaction, after
which the cams (3386 acting through the lever
1341 (Fig. 86), link (343, lever {1345 in the link (354,
shifts the blur shield toward the right toc a po-
sition wherein the date and amount epertures reg-
ister with their type wheels and corresponding
platens. ‘

The amount platens are then operated to print
the amount of the entry on the audit strip and
on the slip, and card, if they are inserted in the
proper position.

“As another example, it is assumed that account
number is to be printed on the book and audit
strip to complete an entry made when the cus-
tomer had forgotten to bring the pass book with
him. The account number is set up on the key-
board and the “Account No.” key 60 (Figs. 4
and 15) is depressed, affer which the machine
is released by depressing the motor bar 85. If
at the last operation the key was depressed in
one of the positions between and including 3 {0 9,
the cams {336 at the beginning of the operation

. shift the blur shields toward the left to the trans-

action, account number positions.

It was described above how both the cams (336
and cams (337 restore the blur shields to the
date-amount positions before the amount platens
are operated. The cams {336 restore the blur
shields after the transaction is printed and before
the amount is printed, and the cams {357, shift
the blur shields before the date is printed. Clear-
ly, if either the link {354 or the link 1355 remains
connected to its respective operating lever (345
or (383, the blur shield will be shifted toward
the right before the account number platen op-
erates to take the impression from the associated
type wheels and will present an obstructing por-
tion of the shield thereto.

It is necessary, therefore, to disable both of
the blur shield shifting mechanisms when the
account number is to be printed under the con-
trol of the “Account Number” key. This is ac-
complished by the control differential in the fol~
lowing manner:

When the control differential is set under the
control of the “1” or “Account Number” key, the
minimum movement mechanism including the
beam 280 (Fig. 15), the link 2983, the lower arm
381, and the segment 302, is shifted from the po-
sition in which it was left at the last operation
to its “1” position, rotating the shaft 304, the
large gear 843 (Fig. 59) and the type wheel shaft
846 correspondingly. Assuming that the differen-
tial at its last operation stopped at its “6” posi-
tion, the gear {370, (referring now to Fig. 86),
through the gear (87! rotates the cams (373
counter clockwise from the “6” position to the
“1” position. In the “6” position it will be re-
membered, the notch 1380 in the link (358 em-
braces its stud {361 on the arm (362. As the cams

sition, the left hand ends of the links {354 and
{355 are lowered, disengaging the notch i360
from the stud {361 and engaging the vertical part

of the L-shaped slot §363 in the link 1355 with 5
its stud §364 on the arm 1365. 'This operation’
of the links 1354 and {856 occurs after the links
have been shifted to the left hand position, in
which position, as set forth above, the notch 1368

in the lower edge of the link {354 and near the 10
left hand end thereof, is immediately above and

in line with the stud 1367. Now as the cams 1313
continue ‘their counter. clockwise rotation from
the “2” position to the “1” position, the lever {375
lowers the links 1354 and 355 further, to shift 15
the slot 4363 in the link (355 from its-stud 1364
and hooking the notch {366 over the stud 1367.

The blur shields are now compietely discon-
nected from their operating mechanism and
locked or latched in position with the transac- 20
tion and account number apertures in register
with their respective groups of type wheels and
platens. The cams 1336 and 1337 now rock their
respective levers 1345 and {353 counter clockwise
to normal position, the stud 1364 passing along 25
and coming to rest above an arcuate edge 1381
(Figs. 86 and 87) of the link 1355 to prevent dis-
engagement of the notch 1366 from its stud §367
thus locking the links 1354 and §35% until the
control differential is set at the next succeeding
operation or the next cycle of operation.

At the next operation or cycle of operation the
levers (345 and 1353 are rocked in urnison clock~
wise until the studs {36! and 1364 are directly
above their respective openings §360 and §363.
Shortly thereafter the control differential is ad-
justed according to the key depressed or to the
effective automatic device. At this time the links
1354 and 1355 may remain locked in their dis-
connected position or they may be raised to con- 40
nect one of the links {354 or {355 with its oper-
ating mechanism, depending upon the position
to which the control differential is set.

A somewhat similar condition obtains on ana-
lyzing operations when the account number is
automatically picked up from the card on the
first cycle and printed on the sudit strip, slip -
and book, shortly after the beginning of the sec-
ond cycle, Here again it is necessary to discon-
nect the blur shields from the driving mecha-
nism and latch them in the “Account Number”
position at the first cycle of the analyzing oper-
ation. It may be stated here that the control
differential is arrested automatically at the first,
second and third cycles of analyzing operations,
as follows:

At the first cycle this differential is arrested in
the “1” position; second cycle in the “zero” posi-
tion; and in the third cycle in the “zero” post- g4
tion; in the fourth cycle the differential is ar-
rested by the analyzing key 3 or 4 depressed.
The mechanism for controlling the control qif-
ferential, as above stated, is fully described be-
low under heading No. 63.

Since, as set forth above, the control differen-
{ial when arrested by the “Account Number” or
“1” key, disconnects the blur shields from their
drive mechanism and latches said shields in the
“Account Number” position, it is obvious that 70
when, on analyzing operations, this differentis]
is arrested automatically in the “1” position, the
same disconnection will occur, and at the same
time.

Further explanation of the movement and con- 76
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" trol of the blur shields is given below, together

10

with the description of the analyzing and bal-
ancing machine,

37. Card.and book carriage

When the card or book, or both, are to be
printed upon, they are placed in suitable posi-
tions in the card and book carriage, a top plan
view of which appears in Figure 80. The carriage
is movable in two directions, hereinafter referred
to as the “crosswise movement” and the “length-~
wise movement”. The crosswise movement refers
to the movement of the carriage into and. out

. of, or from front to rear of the machine and vice
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-carriage.

versa and is for the purpose of selecting columns.’,

The lengthwise movement refers to the move-
ment of the carriage from right to left and vice
versa, looking at the front of the machine and
selects the line to be printed on. Separate mech-
anisms are provided, and are operated independ-
ently of each' other, to move the carriage cross-

wise and lengthwise. However, since the car-

riage receives its lengthwise movement only on
analyzing operations the mechanism for impart-
ing the lengthwise movement.to the card and

" book ‘carriage will be described later in conjunc-

tion with the description of the analyzing ma-
chine.
operation of the machine for the purpose of se-
lecting the column in which the impression is to
be made. The carriage has three crosswise po-
sitions, namely, the “in” position, “one-half out”

position and the “out” position.
"~ Before entering into a detailed description of

the crosswise shifting mechanism, the structure
and manner of mounting the carriage in the
machine will be described. The carriage may be
termed a “floating carriage” since it is capable
of motion in two directions either at different
times, or the two movements may, and at certain
intervals do occur at the same time, resulting in
imparting & diagonal movement to the carriage,
This will he more fully brought out later.

The carriage (Fig. 90) may be constructed of

a flat punching 1382 upon the left half of which,
as viewed in this figure, is secured a U-shaped
guide-bar 1384, surmounted by retainer strips
1385 and 1386 secured to said bar. The book
(Fig. 10)° when opened, the pages: turned up-
wardly and lying flat, is inserted between the
U-shaped guide bar 1384. 'The retainer strips
1385 and 1386 overhang the bars 1384, thereby
retaining the open book in its position in the
A large opening 1387 in the carriage
permits any line on the book to be brought under
the type wheels to receive impressions.. .
The card is inserted between the right hand

" side of the right guide bar 1384 (Fig. 90) and a

card guide bar 1390, secured on the upper side of
the plate or punching 1382. The retainer strip
1386 and a strip 1391 on.the guide bar 1390 re-
tains the card .in its position on the carriage.
The forward ‘ends of the retainer strips 1385,
1386 and 1391 are turned up to form enlarged
recesses more readily to receive the books and
cards.

- stop for the card and also supports the rear of
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the carriage, the bar 1392 resting upon a per-

~ forator plate 1383 (Figs. 96 and 155).

The forward part of the carriage is supported
on a rail 1394 (Fig. 90) having its left hand end,
as viewed in this flgure, secured to and sup-
ported by an ear 1395 on an upwardly extending
projection 1396 of a carriage crosswise shifting

The carriage is shifted crosswise, at each.

" times.

A bar (392 secured to the rearwardly ex-. .
tending projection of the plate 1382 acts as a.

, 49
rack 1397. (See also Fig. 126.) - The right hand
end of the rail 1394 is supported on an ear 1400 -

- (Figs. 92, 96 and 124) on & projection 1401 of a

second carriage crosswise shifting rack 1402,
(See Figs. 92, 96 and 124A.) A channel bar 5
1403 (Figs. 92, 96) secured to the underside of
the carriage plate 1382 fits over the rail 1394 so
that when the carriage is shifted lengthwise, as
will be described later, the bar 1403 travels on the
rail 1394 and the bar (392 at the rear of the
carriage slides over the perforator plate 1393. i
‘The carriage rack 1397 is slidably supported by
a bar 1404 (Figs. 90, 124 and 126) secured to the

10

.frames 41 and 43 by angled brackets 1405 and 1406

respectively. Studs 1407 (Fig. 126) on the rack:
project through horizontal slots 1410 in the bar
1404 thus permitting in and out, or crosswise move-
ment of the rack 1397. The forward end of the:
carriage crosswise rack 1402 (Figs. 92 and 96) is
slidably supported between rollers 1411 on studs

15
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. 1412 projecting. from the frame 44.. A horizon-

tal slot (413 in the rear end of the rack 1402 em-

-braces a roller -1414 on a stud 1415 projecting

from the frame 44, thus slidably supporting the
rear end of the rack 1402, 2
Obviously, by shifting the racks i 397 and 1402
crosswise simultaneously, the rail 1394 draws the
carriage {382 therewith at the same time per- "~
mitting lengthwise movement of the carriage on .
said rail. The carriage is shifted crosswise by 30
applying power to the rack 1402 and since the
rack 1397 is separated’ therefrom by a distance
greater than the length of the carriage, there is
a possibility that this rack will lag behind the
rack 1402. 'To obviate this lag between the racks,
thus insuring parallel movement of the carriage,
teeth 1416 (Fig. 96) on the lower edge of the
racks 1402 mesh with a gear 14171 fast on the
previously described shaft 1290, (see heading No.
-34) to rotate the shaft in a direction depending 40
upon the direction of movement of the rack -
1402,  Similar teeth 1420 (Fig. 126) on thé lower
edge of the rack 1397 mesh with a gear 1421 also’
fast on the shaft 1290 in line with the rack 1387,
Clearly, when power is applied to the rack 1402 45
to shift it crosswise in the machine, the teeth
1416 meshing with the gear |41T rotates the shaft

35

1290 whereby the gear (421 ‘meshing with teeth

1420 on the rack 1397, shifts this rack a distance
exactly equal to the distance the rack 402 is 50
moved. ) :

It is séen above how rotation. of the shaft 1280
is utilized to disable the slip feelers at certain
It may also be noted here that the shaft
1290 extends to the left of the frame 42 (see Fig. 55
75) where its rotation is utilized to shift the audit °
strip carriage- in the manner described below,
under heading No. 41.
. It was stated above that the card and book
carriage is shiftable lengthwise on the rail 1394
and on the perforator plate 1393. This is accom-~
plished by shifting a pair of slides 1422 and 1423
(Fig. 90) slidably supported respectively on the
frames 43 and 41, longitudinally in the machine.
Rollers 1424 carried on small angular brackets
1425, secured one at each end of the slide 1422,
project upwardly along the end of the carriage
So that the movement of the slide is transmitted,
to the carriage while permitting free movement
of the carriage in and out. Similarly rollers 1426 70
carried on brackets 1427 secured one to each end
of the slide 1423, also transmit the movement of
this slide to the carriage while permitting free
in and out movement thereof.

In addition to supporting the rollers 1426 the Y5
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ends of the slide 1423 are formed into hooks 1430

(see Figs. 90, 150 and 150A) to embrace the car-
riage. This prevents any vertical movement of

the rear end of the carriage.

An equalizing device, including a short shaft
1431 (Figs. 90, 124A and 128) journaled in the
frames 41 and 43, and a pair of gears {432 and
1433 fast on sald shaft is provided to obviate
lag between the slides 1422 and 1423, The gears
1432 and 1433 mesh with teeth on the lower edges
of thelr respective slides 1422 and 1423.

As mentioned above, the slides 1422 and 423
are shifted only on analyzing operations and for

.this reason the mechanism for operating these

racks to shift the carriage is not described ‘at
length at this point, but a description thereof is
given below under the heading No. 47.

38. Card and book carriage crosswise drive.ang
manually operated means to release ihe car-
riage therefrom

The necessity for shifting the card and book
¢arriage crosswise in the machine to select the
proper column in which to make the impression
is apparent when it is recalled that impressions
are to be made in three amount columns on the
book from a single group of amount type wheels.
This applies also to the card. However, the card
need not be taken up at this time since it is
inserted in the machine only on analyzing opera-
tions. At this time the description will be con-
fined to column selection on single cycle and to-
talizing operations. A description will be first
given of the mechanism for shifting, the card and
book carriage crosswise, following which descrip-
tion the means for .controlling the positioning of
the carriage will be described.

. A gear 1435 (Figs. 924, 93, and 98) fast on the
drive shaft 435 meshes with a gear {438 journaled
on a balancing control shaft 1437 supported in
the frames 34 and 35 (see Fig. 139). A pair of
cams (440 (Fig. 93) also journaled on the shaft
14317 is secured to the gear 1436, The cams 1440
cooperate with rollers 144{ on a bell crank (442

pivoted on a stud 1443 projecting from the side

frame 35. A segment {444 integral with the
bell crank {442 meshes with a segment {445 car-
ried on the free end of an arm 1446 pivoted on &

.stud 1447 projecting from the side frame 35. A

bar 1450, secured to, but spaced apart from the
arm 1446 by studs 1451 and (452, pivotally sup-

ports one end of a balance shifting hook §453.

A deposit shifting hook {454 is pivoted on the
stud 1852. A spring 1455 constantly urges the
free ends of the pawls 1453 and {454 toward each
other.

The drive shaft 435, as described above under
heading No. 16, makes one counter clockwise rota-

" tion at each cycle of operation. Consequently the
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gear 1435 fast thereon drives the gear (436 and
the cams 1440 one rotation in a clockwise direc-
tion at each cycle. The cams (440 are so shaped
that they rock the bell crank 1442 and the seg-
ment 1444 first counter clockwise and then clock-
wise to normal position, rocking the segment (445
and the arm 144§ first clockwise and then counter
clockwise at each cycle. This draws the hooks
1853 and 1454 first toward the right, as viewed
in Pigs. 92 and 93 and 96, and then restores them

~ leftward to their normal position, the extent of

75

the reciprocatory movement of the hooks being
invariable. The hook {453 is adapted to cooper-
ate with a stud 1456 on the shifting rack (402
and the hook 1454 cooperates with stud (457 pro-

2,044,842

jecting from the rack (4062, When the hook 1453

is engaged with its stud (456 the carriage is
shifted toward the left, as viewed in Fig. 96, to
bring the balance column on the book beneath
the amount type wheels. If the hook 1454 is &
engaged with its stud 1457 on the rack 1402, this
rack, and consequently the card and book car-
riage is shifted to its “half-out” position to bring
the deposit column beneath the type wheels.

A third hook 1460 (Fig. 93) pivoted on a stud
1461 projecting from the frame 44 is adapted to
cooperate with a stud 1462 projecting from the
bracket 1463 secured to the left hand end of the
rack 1402 and extending downwardly therefrom.
This hook is constantly urged counter clockwise
by a spring {464. The purpose of the hook (460
is to latch the carriage in its “in” position when

15

- the withdrawal column registers with the amount

type wheels. Also in the “in’” position the trans-
action and date columns register with their re-
spective groups of type wheels.

At the end of an adding operation s particular
one of the hooks {453 or {454, depending upon
whether the operation was & deposit or with-
drawal operation, is in engagement with its re-
spective stud, on the rack 1402. Consequently be-
fore the carriage may be shifted to its “out” po-
sition in order to remove the book therefrom, it
is necessary to disengage said hook. For this
purpose, manually operated means is provided to
disengage simultaneously all of the hooks 1453,
1454 and 1460 from their respective studs (456,
8457 and 1462. This mechanism is best shown in
Figure 96, which illustrates the carriage in its
“in” position with the “withdrawal” hook 1460 35
engaged with its stud (462. It will be noted that
in this position the studs 1456 and 457 occupy
positions to the right of the notches of their re-
spective coupling hooks and that the spring
1455 presses said hooks against their associated
studs. 'This condition obtains at the end of an
operation at which the “withdrawal” was entered
in the machine and the “withdrawal” column se-
lected, or after the operator has moved the car-
riage to its “in” position before releasing the
machine for operation.

Before the carriage may be moved to its “out”
position manually after an operation, or before it
may be shoved to its “in” position before the ma-~
chine is released for operation, the operator dis-
connects the particular hook 1453, 1454 or (460
from its stud by pressing inwardly on & carriage
release lever {465 (Fligs. 92 and 96) pivoted on a
stud 1466 projecting laterally from the base of
the machine. The curved end of the lever 1465
projects forwardly through the cabinet at the
lower right hand front (Fig. 1) of the machine
and carries a key check {467 similar to the key
checks on the amount and transaction keys. An
open slot {470 in the right hand edge of the 60
lever {485 embraces a stud 147{ projecting from
the left hand end of a pitman {472 having its
other end slidably mounted on a collar {473 sur-
rounding the stud 1447. Near its middle, the pit-
man 1472 carries a pair of opposed arms (474
and 1475, )

'The arm (474 cooperates with a stud 476 on
an arm {477 of a multiple armed lever i480 (see
Fig. 94) pivoted on a stud {481 in the frame 44, w0
Alink 1482 connects an arm (483 of the lever 1480 ‘
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- with the “deposit hook” 1454.

Similarly the arm §475 (Fig. 96) cooperates
with a stud 1484 on an arm {485 of a multiple
garmed lever 1486 (Fig. 93) pivoted on the stud 75
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{48i. A lnk {487 connects one arm 14890 of the
lever 1486 with the “balance” coupling hook
1453,

Normally the spring 1455 (PFigs. 93 and 96)
urges the coupling hook {454 clockwise and by
the link (482 rocks the lever {480 counter-

‘clockwise to press the stud (4716 against its arm

{474. 'The tension of the spring {455 urges the
coupling hook 1453 counter clockwise, which by
the link 1487 rocks the lever 1486 clockwise, press-
ing the stud 1484 against the arm [415. These
parts appear in their normal positions in Figures
92 and 93.

Pressure applied on the key 1467 rocks the
lever i465 clockwise and thrusts the pitman 1472
toward the right, the arm 1474 acting on the stud
1476, rocks the lever 1480 (Fig. 94) clockwise to
lower the link (482 thereby rocking the coupling
hook 1454 counter clockwise to ineffective posi-
tion. Simultaneously the arm (415 (Figs. 93 and
96) travels toward the right, rocking the lever
1486 counter clockwise to thrust the link - 1487
upwardly thereby rocking the coupling hook 1454
clockwise to ineffective position.

“The hook 1460 must also be rocked to its in-
effective position before the carriage may be
shifted. To accomplish this the stud 1471 (Fig.

'96) in the left hand end of the pitman 472, when

the carriage release lever 1465 is operated rocks

counter clockwise a lever 1491 pivoted -on a-stud—

1492 on the frame 44. One arm 1493 of the lever
1491 is bifurcated and embraces a stud 1494 pro-
jecting from an arm 1495 integral with the hook
1460. The spring 1464 acting through the hook
{460 and the arm (495 normally urges the lever

_ 1481 clockwise to press the other arm 1496 there-

of against the stud {47I.

Upon operation of the lever 1465 the stud 1471
rocks the lever 1491 counter clockwise and,
through the connection 1494, rocks the arm 1495
and the hook 1460 clockwise against the tension
of the spring 1464 disengaging the hook from
the stud 1462. The coupling hooks (453, (454
and 1460 are now free from their respective studs
1456, 1457 and 1462, and the carriage is free to
be manually drawn outwardly to receive the rec-
ord material, or, if already in the “out” position,
it may be shoved to its “in” position preparatory
to operating the machine.

As soon as the operator releases the key (467
the spring 1464 (Fig. 96) rocks the hook 1460
counter clockwise to normal position, the stud
1494 rocking the lever 1491 clockwise to normal.
The lever 1494 draws the pitman (472 leftward
and, the stud 1471 carries the lever 1495 there-
with until said lever is arrested by a stud 1497
projecting from the frame 44. As the pitman
1472 is drawn leftward the arms (4784 and 1476
recede from the studs 1476 and 1484, permitting
the spring (455 to draw the coupling hooks 1453
and 454 toward each other until the movement

" of the pitman js arrested as above descrihed,

whereupon the arms 1474 and 475 stop their re-
spective levers 1480 and 1486. -

As stated above, if the carriage is moved to
its “in” position before the key 1467 is released,
the coupling hooks are held in their spread posi-
tion by their studs 1856 and 1457 as viewed in Fig.
96. 1If, however, the carriage is moved to its
“out” position as at the end of a single cycle op-
eration (Fig. 93) the spring 1455 engages the
coupling hook 1453 with its stud 1456 and the
hook 1454 is rocked clockwise until stopped by
the stud 14716 striking the arm (474,

51

39. Automatic selection of coupling hook on sin-
gle cycle and totalizing operatiom;

The coupling hooks 1453 and (464 (Figs, 92, 93

and 96) or the hook 1460 to be engaged with its
corresponding stud on the carriage shifting rack -

1402 is selected automatically under the control

of the transaction and control keys at each cycle.

of operation. As the coupling hooks and the
hook 1460 are in their effective position normally,
a particular one of the hooks is-selected by mov-
ing the remaining two hooks to their ineffective
position. ‘It was described above how_ all of the
hooks are simultaneously meved to their ineffec-
tive positions by operating the carriage release
lever 1465.
erated under the control of the deposit withdraw-
el and the control keys to rocck two of the hooks
to their ineffective positions, permitting the se-
lected hook to remain in its effective position
to correspondingly shift the carriage, thus se-
lecting the proper column in which to make the
impression. :

The means for rocking the hooks 1453 and 1454
includes the levers {480 and {486. An arm 1500
(Fig. 94) of the lever 1480 is bifurcated and em-
braces a stud 1501 joining one end of a pair of
links 1502. The other ends of the links 1502 are

Mechanism is provided, and is op- .

10
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pivotally connected by a stud 1503 to a lever (504 -

pivoted on the stud (461. A stud 1505 joins the
“links (502 midway of the studs 1501 and 1503.

An arm 1506 (Fig. 98) of the lever 1488 is
bifurcated to embrace a stud 1507 joining the cor-
responding ends of a pair of links 1540, said links
1510 being pivotally-connected--at their -oppo-
site ends by a stud I51i to an arm 1512 jour-
naled on a stud 1513 projecting from the frame
44, A stud 1514 on an arm 515 also pivoted
on the stud 1513 and secured to the arm 1512
is embraced by a slot in an arm 1516 of a lever
i517 pivoted on the stud 1461 and secured by a
hub 1520 (Fig. 100) to the lever I1504. A stud
1521 joins the links 1510 at or near their centers.

To operate the hook (460 an open slot 1522
(Pig. 96) in the arm {495 of the hook 1460 em-
braces a stud 1528 (see Fig. 99) connecting the
ends of a pair of links 1524 pivotally connected
at their opposite ends by a stud 1525 to a bell
crank 1526 mounted on the stud 1543. A link 1527
connects the bell crank 1526 with the lever 1517.
A stud 1530 (Figs. 93, 99 and 100) connects the
links 1524 at or near their centers.

The purpose of the studs 1505, 1521 and 1530
(Fig. 93) is to form pivot points for their respec-
tive companion links 1582, {510 and 1524 so that
when the links are operated, as will be de-
scribed later, those pairs of links provided with
pivots, rock their corresponding hooks to their
ineffective position. The pivets are formed in
conjunction with a pair of selector plates 1531
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and 1532 (Figs. 93, 94, 98, 99, 100 and 101) piv-_

oted on-a-stud -1532-projecting Trom the frame 44,
The control plate 1531 is provided with three arms
i534, 1535 and 1536 to cooperate with the studs
1505, 1521 and 1530 respectively. Reference to
Figures 94 and 99, discloses that when the arms

1534 and 1536 are in position to cooperate with

the studs 1505 and 1530, the arm 1535 is not in co-
operative relaticn with the stud 1521, Likewise
when the arm §53% is moved into cooperative re-
lation with the stud 1521, the arms 1534 and
{536 are moved out of cooperative relation with
the studs 1505 and 1520.

The selecting plate 1532 (Figs. 99 and 101) is

“provided with only the two arms 537 and 540 to
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cooperate with the studs (505 and 1550 respec-

tively, no arm being provided on this plate to

cooperate with the stud (52§, When the arm 1537

is in cooperative relation with the stud 1585, the

5 arm 1549 is out of cooperaiive relation with the

. stud 1530 and, vice versa, when the arm (548 co-

operates with the stud (538, the arm (537 does
not cooperate with the stud §585.

The selector plate 1853f is set to one of two

10 positions by-the control differential and the plate
1532 is set to any one of three positions under
the control of the control differential and the
deposit and withdrawal keys, as will be fully de-
scribed below.

15 The selector plates 1534 and (532-are so formed
and so manipulated that they cooperate with two
of the studs 1505, 152! and (530 at each cycle to
form pivots for the particular pairs of links un-
der whose studs the arms are positioned. No pivot

20 'js formed under the third stud since no arm is po-

' sitioned thereunder. (See Figs. 104 o 108 inclu-
sive.) ‘

After the selector plates (53! and (532 have

been set under the control of the deposit and

26 withdrawal keys and the control differentials, the’
levers 1584 and 1507 (Figs. 98 and 89) are rocked
clockwise to actuate the pairs of links 1582, 1508
and 524 (Fig. 33) to rock two of the hicoks 1453,

1454 and 1460, depending upon the nosition to --1B18 and 1524,

30 which the selector plates 1581 and 1532 are set,
to ineffective position, permitting the third hook
to remain engaged with its stud on the rack 14082,

The mechanism for rocking the levers (504 and

1847 includes-a camrgroove (541 (Fig. 98) in the

9% face of the gear 1435 on the drive shaft 38, This
groove cooperates with an anti-friction roller (542
carried on an arm (548 mounted on the stud (544
projecting from the frame 44. A link (545 con-
nects an arm $546 also mounted on the stud 1544

40 gnd secured to the arm 1642, with the lever 1584,

The shait 435 and consequently the gear 1435
make one counter clockwise rotation on each cycle
of operation of the machine, at each of which
rotations the cam groove 1540 rocks the arms

45 {543 and i548 clockwise and then counter clocik-
wise to normal. This movement is fransmitted by
the lnk ¢545 to the levers (504 and 1507 to rock
sald levers also clockwise, then counter clockwise
{o normal.

50 Assuming that when the levers (500 and 1807
rock clockwise the arm (538 (Fig. 98) on the =e-
lector plate 153! or the arm 1537 on the selector
plate 1532 or both of said erms are in the posi-

. tion adjacent the stud 1506 (see Figs. 24, 105 and

55 108). At the clockwise movement of the lever

1504 the links 1502 are rocked counterclockwise,
- the stud (505 coming Into contact with the ends
of either the arm (534 or the arm (537, or both,
which arms form the fulecrum for the links., The
counter clockwise. movement of the link 01592

A

with the stud (585 as a pivot, by thie confiection__

1588, rocks the lever 1480 clockwise. This move-
ment, due to the connecting link (482, rocks the
déposit coupling hook (454 counter clockwise to
its ineffective position.

At the same time, it can be sezn by reference
to Pigs. 105 and 107 that the arm (535 of the se-
lector plate 5831 occupies a position adjzcent the

70 stud 8820, therefore, when the levers (504 and
i687 are rocked clockwise the arm (516 of the
lever (887 (Fig. 98) by the connection (514 rocks
the arms (5(5 and 1502 counter clockwise, The
arm §5(2 carries the connections in the ends of

78 the lnks (519 therewith, the stud 1521 bearing

85
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zgainst the arm {535, forms s pivot for said links,
‘The result is that the links 1560 are rocked clock-
wise, rocking the lever 1486 counter clockwise,
which, by the connection 1487 rocks the “balance”
or “out hook” {453 to its ineffective position. 5
Considering next the “in” hook 1468, since the
“out” hook {453 and the “half-out” hook 1454
were both moved to their ineffective positions
it is desired that the hook {4606 remain in engage-
ment with its stud 1462 on the rack 1462 (Fig. 93) 10
to maintain the carriage in its “in” or “with-
drawal” position during the cycle ‘of operation.
‘When the levers 1504 and 1547 rock clockwise,

_ the link 1627 connecting the lever 15{T with the

beil crank 526, rocks said bell crank clockwise, 15
at which movement the link 1528 swings counter
clockwise with the stud §528 on the upper end of
the link as a pivot. Since neither the arm (536

- of the plate 1531 nor the arm 1540 of the plate

1532, is in the path of the stud 1530 (see Pigs. 20
105, 106 and 107), the swinging movement of
the link 1524 carries the stud between the arms
536 and 1540 allowing the hook 468 to remain
in its effective position.

Near the end of the cycle of operation the cam 25
groove (541 (Fig. 98) rocks the levers (5088 and
1887 counter clockwise to normal position. -This.
reverses the movement of all of the links 1502,
“'Thé links 1582, rock the lever
(480 counterclockwise to raise the hook (458 30
to-its normal effective position. At the same time
the-reverse or counter clockwise movement of the
links 1810 rocks the lever (486 clockwise to lower
the coupling hook 1453 to its normal position.
In the case of the links (524, the restoring move- 3!
ment of the bell crank 1526 merely turns the
links clockwise sbout the stud i528 as a pivot
carrying the stud 1530 outwardly therewith un-
t1l it clears the ends of the arm (%48 on the
selecior plate 1532 and of the arm 1536 on the 4(¢
selector plate 1531,

It is obvious that the particular hook i453,
(458 or 1460 whose corresponding stud 1505, i521
or (530, upon operation of the levers 1506 snd
(817, finds no arm or arms of the selector plates 45
(581 or (532 opposite said stud, will remain in
its effective position to control the carriage,

" whereas those coupling hooks whose studs (505,

(821 or 1530 encounier the arms of the control
plates, are rocked to their ineffective positions. 50
If either the selector plates (53! or (532, or

both, are rocked to bring the arm 1536 or (549,
or both, opposite the stud 1520, the hook (4608
upon operation of the levers 1504 and (5(7, is
rocked clockwise to its ineffective position. In 58
this case one of the other hooks (452 or 1454 is
selected %o control the carriage. :
It will be recalled that before the machine is
released for operation the operator depressed the

carriage release key (467 (Fig. 96) to rock all of 60 -

the hooks 1453, 1454 and (480 to ti@ir inelfective
positions. The sprifg 1485 normally tends to re-
strain the coupling hooks 1653 and 1458 in their
effective positions, or urges said hooks toward
their efiective positions and the spring (464 65
yieldingly holds the hcok 1486 in its normal po-
sition, or urges it toward its normal position.
However, some unanticipated condition might
cause one or all of the hooks {0 remain in in-
effective position against the tension of the spring 70
(455 or in the case of the hook 1468, the spring
14648. In order to-obviate such a condition and
to make positive the movement of the selected
hook to its effective position o rvestoring cam (547
(Figs. 92, 93 and 102) is provided. %5
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This restoring cam (547 (Fig. 102) is pivoted
on the stud 1838 and is provided with three
angular cam arms (888, each having an inner
cam face (681 to cooperate with projections on
5 the studs 1808, §82f and {530 (Fig. 93), which

studs are supported between their respective
pairs of links 1802, {610 and 18524, B
After the selector plates 1831 and 1832 are
set and before the levers 1564 and 1817 are actu-
10 ated, the restoring cam (547 is rocked clockwise
to bring the cam faces {881 into contact with the
studs 1888, 1821 and 1§30. Moving any of these
studs, not already in such position, into contact
with the ends of the selector arms or in case no
15 arm or arms are opposite & particular stud, it is
moved to the position it normally occupies when
its corresponding coupling hook is in its selected
position. .
The means for rocking the multiple cam lever
20 1847 includes a cam groove {852 in the face of the
goar 1436 (Pigs. 93 and 102). ‘This groove em-
braces an anti-friction roller 1553 on an arm (584
pivoted on the stud 1443, and connected to an
arm (588, also pivoted on the stud 1443, by 8 yoke
25 1§88. A link (881 connects the free end of the
.arm 1588 with an arm 1568 pivoted on & stud 1664
projecting from the frame 44. The lower end of
the arm 1868 is bifurcated to straddle a stud 1562
on the substantially vertical one of the arms 1550

30 of the muitiple armed cam 15417, :
At the proper time after the selecting plates 1531

and 1532 are set, and before the levers 1504 and -

1611 are operated, the cam groove 1882 functions
to rock the arms 1384 and 1555 counter clockwise,
35 and, by a link 1887, to rock the arm 1660 also
counter clockwise, The arm 1568, by the connec~
;tion 1582 rocks the multiple armed cam 1541
clockwise for the purpose above set forth. Near
the end of the cycle the cam groove 1541 (Fig. 98)
40 and the cam groove 1852 (Fig. 102) restore their
respective mechanisms to their normal positions
at or near the same time.
A description will now be given of the mecha-
pism for rocking the selecting plates 1531 and
45. 1532 to their different positions. This mechanism
is shown in Pigs. 15, 117, 23, 26, 217, 93, 101 and 103
to 108 inclusive.
It was described above, under heading No. 12,
how the upper end of the link 283 (Fig. 16 is
50 pivotally connected by & stud 294 to a pair of
cam plates 295 and 291 (Fig. 23). These cams
are thereby set by the control differential accord-
ing to the position at which said differential is
arrested. The cam 285 (PFig. 15) in cooperation
55 with the deposit and withdrawal keys, controls
the setting of the selecting plate 1532 (Pigs. 104
to 108 inclusive) and the cam 288 (Fig. 23) sets
the selecting plate 183, The manner in which
the cam 288 sets the selecting plate 1531 will be
60 described first. :
The cam 298 (Fig. 23) cooperates with rollers
1583 carried on the ends of the arms of a U-
shaped lever 1§64 fulcrumed on a shaft 1668
mounted in the frames 32 and 33. A link {568
65 - connects the lever 1564 with one arm 1567 of &
bell erank 1818 pivoted on the shaft 487, the other
arm 1§71 of the bell crank being connected by &
long link 1572 with an arm 1573 fast on the shaft
520, which shaft, it will be remembered, is jour-
70. naled in the frames 33, 34 and 35. On the oppo-
site end of the shaft 520 (see Figs. 92A and 93)
is fast an arm (574 connected by a link (878 to
an arm 578 (Fig. 101) pivoted on the stud 1533,
and secured to a hub 1571, to which hub is also
78. gecured the selecting plate 1831. -

53

Inspection of the periphery of the cam 208
(Fig. 23) discloses that it is so shaped, that when
this camn is set to its “1” or “2” positions, the lever
1564 and the entire train of mechanism just de-
scribed, assumes & position in which it appearsin g
Pigs. 23, 92A, 93, 99 and 108, In this position,
referring particularly to Fig. 108, the arms £584
and (638 of the selector plate 1631 are opposite
their respective studs 1505 and 1830, whereas the
arm 1588 is out of alinement with its stud (821, 1o
In this position (Fig. 108), irrespective of the
position of the selector plate 1532, the hooks 1483
(Fig. 93) and 1460 will be rocked to their ineffec~
tive positions while the hook {454 remsains in the
selected position, that is, in engagement with the 35
stud 1457 on the carriage rack 1402, determining
that the carriage is to be moved to its “deposit”
position, thereby bringing the deposit column be-
neath the amount type wheels.

Returning now to Fig. 23, if the cam 288 is set 20
to its “zero” position or its “3” to “9” inclusive
position, it rocks the lever 1564 to urge it in &
clockwise direction. The link {586 transmits this
movement to the bell crank {570 to rock this bell
crank in the same direction. 'The bell crank in 25
turn thrusts the link 1872 toward the left rocking
the arm 1573, shaft 528 and arm §§74 (Figs. 92A
and 93) counter clockwise to thrust the link 1818
(Figs. 92, 924, 93 and 99) toward the left, rocking
the arm 1578 and selecting plate 153i clockwise. 30
This movement brings the arm (535 above the
stud 1521, and removes the arms 1534 and 1538
from opposite the studs 1506 and (538 respec-
tively.

‘The position of the selector plate {631 now de- 35
termines that the deposit coupling hook 1454 i3
rendered ineffective, and that the selection of the
hog;;s 1453 and 1460 resides in the selector plate
1532,

Tt was stated above that the selector plate 1832 40
has three positions (see Figs. 104, 105 and 107).
This selector plate is set in one of its three posi-
tions at each cycle of operation by the link BIB
(Figs. 15 and 26) under the control of the deposit
and withdrawal keys and the control keys. The 45
left hand end of the link 515, it will be remem-
bered, is pivotally connected to the arm 616 se-
cured to the inner end of the sleeve 817 on the
shaft 520. -An arm i580 (Figs. 92A and 93) se-
cured to the opposite end of the sleeve 617 from 50
the arm 516 and pivoted on the shaft 820, is con-
nected by a link (581 to an arm 1682 (Fig. 101)
pivoted on the stud 1533, said arm 1582 being con-
nected by a yoke 1583 to the selector plate 1832,
This train of mechanism transmits the lengthwise 55
movement of the link B{8 to the selector plate 1532
to set sald plate as determined by the deposit or
withdrawal keys and by the position at which the
control differential is arrested. The link 61§
(PFigs. 15.and 26) is therefore shiftable lengthwise 60
to three positions.

The lengthwise movement of the link 8i8 is
controlled by the links 521 and 522 (Figs. 15 and
26) carried at the right hand end of said link §18.
By the use of a plurality of operative devices the 65
links 521 and 8§22 may be set to any one of four

.positions under the control of the deposit, the

withdrawal, and the control keys. These four
possible positions are illustrated diagrammati-
cally in Fig. 103. Figures 104 to 108 inclusive 70
{llustrate diagrammatically the four positions of
the links 521 and §22. .In each of.these figures
the links are shown in one of their adjusted posi-
tions superimposed upon a diagrammatic showing
of their three other positions, 75
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Referring to these figures, particularly to Mg-
ure 103, it will be noted that the pivot stud 528
of the links 621 and 522 has two positions, iden-
tified by the roman letters A and B. Mechanism,
to be described later, is operated under the con-
trol of the control keys to rock the arms 530
(Fig. 26) to either position A or B, depending upon
the position at which the control differentiai i=
stopped.

Still referring to Figure 103, it can be seen that
the two points at the top of the diagram are re-
ferred to by the roman letters C and D. The
letter C refers to the relative position assumed
by the roller 526 when the link 515 is raised with
the control arm 491 in the position shown in Fig.
26, that is with a withdrawal key depressed. The
letter D marks the point achieved by the roller
526 when 2 deposit key is depressed and the
link 515 is moved to its upper position.

The combinations of the positions A and B
of the pivot 525 for the links §2! and 522, and
the positions C and D for the roller 526 at the
upper end of these links, result in three posi-
tions, namely, E, ¥ and G, for the point of con-
nection 523 of the links 52{ and 522, with the
link 5!5. Obviously, when the links 520 and 522
are set to any one of their four positions, D—E,
D—¥F, C—ER or C—C, Fig. 103, the link 515 is sef
accordingly to one of its three longitudinal posi-
tions F, E, or G. : .

The mechanism wheireby depression of the
withdrawal key rocks the control arm 48( from
its “add” position (Fig. 15) to its “subtract” po-
sition (Fig. 26) and the manner in which the
cam 5if raises the link 518, and thrusts the links
521 and 522 upwardly to rock the balance total-
izer control arm 487 under the control of the srm
491 was described above under heading No. 17.
It will be recalled that when the link 515 is
moved upwardly, the middle parts of the links
520 and 522 are guided by the rollers 527 travel-
ing in the slot in the lower end of the arms 530.
As the links 52{ and 522 move upwardly, the
roller 526 on the upper end thereof, following
the contour of the inner side of the prongs of
the arm 490, rocks the-links counter clockwise
unti! the roller 526 arrives in the narrow upper
end 492 of the slot. The roller §26 now occupies
position “B” (Fig. 107) and the links 521 and
522 are in position “C—B—C”. This shifts the
link 8i5 toward the right (Figs. 15 and 26), the

. train {580, {15814, 1582, and (583, (Figs. 93, 84 and

65

80

86

70

99) just described, transmitting this movement
to the  selector plate (532 fo rock this plate
countei clockwise to the position shown in Fig.
107, which position selects the “withdrawal” or
“in” hook 1466, However, if a deposit key is de-
pressed in place of the withdrawal key, the seg-
ments 502, 503 and 504 (Fig. 26), by virtue of the
deposit key pins, being of insufficient length to
engage the said segments,, are not displaced.
Consequently the control arms 49( remasin in &
position shown in Fig. 15 under-the influence of
spring 50f (Figs. 17 and 27). Upon upward
movement of the link 5i8, under this circum-
stance, the roller 526 enters the open slots 490
and 492 in the arms 487 and 48! respectively,
without rocking the links 520 and 522, which
links assume the position “D—&”. ‘This of
course, imparts no transitory movement to the
link §§5, to displace said link from the position
in which it appears in Fig. 26, consequently the
selector plate {532 remasins in the position shown
in Figures 105 and 108.

The mechsanism for rocking the arvm 589 (Fig.

2,044,842

26) to position the pivot 527 either at “A” or “B”
(Flg. 103} will now be described. This mecha-
nism is best shown in Figs. 15 and 26, and in-
cludes the previously described cam plate 288,
which, as will be remembered, is set by the con-
trol differential according to the position in
which the movement_ of this differential is ar-
rested. This cam cooperates with a pair of rollers
1584 (Fg. 26) on the ends of a U-shaped lever
1585 fulecrumed on the shaft (565, A link 1586
connects the lever 1585 to and arm (887 ex-
tending forwardly from the right hand one (as
viewed In Fig. 27) of the slotted arms 530,

Examination of the illustrative embodiment of
the cam 295 (Fig. 26) discloses that the periphery
of said cam is divided into what is herein termed
high and low faces. It will be noted that when
the cam 285 is set to one of its positions from
“0” to “4” the lever 1585, link (568 and arm i587,
and the arms 530, are held in the position shown
in Figs. 15 and 26. If, however, the cam 295 is
rocked to one of its positions from “5” to “9”, it
rocks the lever {588 clockwise, which movement
is transmitted by the link 1586 to the arm (587
to rock the arms 536 clockwise, This shifts the
bivot 527 from “B” to “A” (Figs. 103, 10¢ and
106). .

An example will now be given to illustrate the
manner in which the several positions of the
selector plate 1531 as controlled by the cam 29€
(Fig. 23) and the selector plate 1532, as set under
the control of the cam 295 (Figs. 16 and 26) and
the deposit and withdrawal keys, by the links
521 and 522, determines the column to be selected.

Let 1t be assumed that a deposit is to be
meade. After placing the card and book in the
carriage the operator first operates the carriage
release lever 1465 (Fig. 86) to release the hooks
(853, 14548 and (460, and then shoves the carriage
to its “In” position. The amount keys are then
depressed to represent the amount of the de-
posit, the “A” deposit key or “B” deposit key
(Fig. 4) as the case required, is depressed, and
the machine released for opersiion by depressing
the motor release bar 65. Since the key pin of
the deposit key does not engage the segment 533
(Fiigs. 26 and 28) this segment, and consequently
the control arm 48{ are not displaced; there-
fore the arm 48! under the influence of the
spring 50f remains in the position in which it
is shown in Fig. 15. Shortly after the opera-
tion commences, the cams 504 raise the link 548,
thrusting the links 52{ and 522 upwardly. With
the arm 48{ in its “add” position (Fig. 15) ithe
stud 526 travels upwardly into the slots 480 and
452 in the arms 487 and 49{ respectively without
displacing the link §i5 in the dirvection of its
length. The Unks 521 and 522 are now in posi-
tlon “D—E” (Fig. 103) with the pivot §27 at “B”.
Shortly after the cams 544 rock the link 615,
the cams 274 (Fig..15) function to actuate the
control differential and, since there is no key de-
pressed in this bank, the differential goes to its
“9” position, where its movement is arrested by
the stud 298. As the differential, through the
link 283, rotates the cam. 295 to its “9” position,
said cam, acting on the rollers 15848 rocks the
lever 1686 clockwise, this movement being trans-
ferred by the link 8586 to the arm 587 to rock
the yoke arms 530 clockwise, shifting the pivot
stud 527 from “B” to “A” (Fig. 103), thus rock-
ing the links 52 and 522 clockwise sbout the
roller 628 as a pivot and shifting the link 548
lenaethwise toward the left. The links 52{ snd
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822 are now in position “D—A—F”" (Fig. 103)
and the selector plate 1532 is shifted to the posi-

tion indicated in Pig. 104, wherein the arm 1540

blocks movement of the stud 1530, the stud 1508
being free, so far as the selector plate 1632 is
concerned. o
. At the same time the control differential sets
the cam 285 (Fig. 26), it also sets the cam 296
(Fig. 23) to the ““9” position, which rocks the
lever 1588 clockwise, and by the link' 1566, rocks
the bell crank 1570 also clockwise. This move-
ment, ag abhove described, rocks the selector plate
1531 (Figs. 98 and 99) clockwise, presenting the
arm £535 to the stud 1521 (Fig. 104) and removes
both the arm 1534 and the arm 1536 from the
paths of their respective studs. The selector
plates are now in the position indicated in Fig.
104, and it can be seen that the studs 1521 and
1530 are blocked whereas the stud 1505 is free.
"After the differential has started its move-
ment the cams 1840 (Fig. 93) draw the coupling

* hooks (453 and 1454 toward the right where the
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spring 1455 rocks said hooks into engagement with
their respective studs 1456 and {457, After this
occurs the cams 541 (¥ig. 98) rock the levers

1504 and 1517, and, since the studs 1521 and °’

1538 (Fig. 93) are now blocked, the hooks {453
and {460 are rocked to their ineffective posi-
tions. The stud 1505 being free permits the de-
posit hook {454 to remzain in engagement with
its stud (457. Consequently when the cams (440
thrust the hooks (453 and 1454 toward the left,
the hook (454 shoves the carriage therewith to
its “half-out’” position where the deposit column
is positioned under the amount type wheels.
The hook 1453 is held in its raised position and,
as it is shoved toward the left (Fig. 93) this hook
travels farther than the hook i454. Consequently
when the levers 1504 and (517 rock counter clock-
wise to normal position releasing the hooks, the
spring 1455 draws the hook {453 downwardly
until it rests on the stud 1456.

After the single cycle deposit operation is com-
pleted the operator rocks the carriage release
lever 1465 (Fig. 96) thereby rendering all of the
hooks (453, 1454 and 1460 ineffective, and then
draws the carriage to its “out” position. When
the carriage release lever is released, the springs
1455 and 1464 rock their respective hooks to
their effective positions, the “out” hook 1453 en-
gaging its stud (456. The parts are shown in
this position in Fig. 93. :

The carriage crosswise shifting mechanism or

5 column selecting mechanism operates exactly the

same on both cycles of the totalizing operation
and on balancing operations.
scribed under heading No. 29, the platens are dis-
abled at the first cycle of totalizing operations
under the control of the .control differential, the
movement of which differential is automatically
arrested at the zero position at this time. 'The
same is true of the second cycle of & balancing
operation, which in fact corresponds to the first
cycle of a totalizing operation.

Other mechanism is provided to actuate the
pitman 1472 (Fig. 96) to render ineffective all
of the hooks 1453, 1454 and (460, so that the car-
riage may be shifted to its, “out” position at a
timing different from that of the hooks 1453 and
1454 on analyzing operations (see heading No.
65). However, since this mechanism operates
only on analyzing operations description thereof
is omitted at this point.

by winding up the strip on a receiving spool at

However, as de-

o | 55
40. Audit sirip carriage

The audit strip (Fig. 11) is supported in a
carriage which, like the card and book carriage,
is shiftable crosswise or “in” and “out” to re-
ceive the impressions in a plurality of columns. 5
Unlike the card and book carriage, however, the
audit strip carriage is not shiftable lengthwise
of the machine to select the line in which the
impression is to be made. This is accomplished

the desired time.

The audit strip carriage is driven by the shaft
1290 (see Fig. 109) which drives the card and
book carriage to select the column. However, a
situation presents itself in the case of the audit
strip carriage which requires that said carrisge
be disconnected from the shaft 290 and con-
nected to other mechanism (to be described
later) to shift the audit strip carriage an addi-
tional step. :

Referring to Figures 10 and 11 it can be seen
that the audit strip has an additional column,
known herein as the “Old Balance” column, in-
terjacent the “Withdrawal” column and the 25
“Transaction” column. Consequently ‘when the
“Old Balance” is printed the audit strip must
be shifted in an additional step to bring the “Old.
Balance” column beneath the amount type

—t

5

. wheels,

The audit strip carriage is best shown in Fig- =
ures 34A, 109, 113 and 117, and includes a main
frame or casting comprising an upper horizontal
bar 1590 and a lower horizontal bar (591, joined
at their left hand ends (Fig. 109) by a vertical
member 1592, and at the right hand ends by two
spaced vertical members 1593 and 1594. This
frame travels on a rail or bar 1595 secured to the
base 30 of the machine. A plurality of flanged
rollers 1596, rotatably mounted on studs project-
ing from bosses 1591, extending downwardly from
the bdttom of the lower bar 159, run on the rail
1595 to carry the weight of the audit strip car-
riage and to guide said carriage on its in and out
movement.

Anti-friction rollers (600 mounted on studs

projecting upwardly from the top of the upper
bar 1590 tiavel in an inverted channel bar (601,
supported by the frame 40 and the bracket 1027,
to maintain the audit strip carriage in a substan-
tially vertical position as it travels into and out
of the printer.
" Secured to the lefthand end of the frame is a
front plate 1602 (Figs. 109, 113, 117 and 118), and
secured to this plate is a supply roll bracket 1603.
The audit strip 16084 is unwound from a supply
roll 1695 (Fig. 117) and after passing around a
roller 1686 on a stud 1607 extending forwardly
from the rear end of the bracket 1602 and around
a pair of guide rollers 16108 on studs 1611 extend-
ing rearwardly from the plate 603, is wound on
a receiving spool 1612, The supply roll 1605 is
mounted on & spool 1613 (Figs. 113 and 118) sup-
ported by the plate 1602 and the bracket 1603.

The spool 1613 comprises a tube having a g5
flange 1614 secured to the right hand end thereof
(Fig. 118),  The flange carries a trunnion 1615
having a bearing in the bracket §603. A spring
{616 presses a flange 1617 on a short shaft 1620
against the lefthand end of the tube. The shaft 70
1620 is journaled in the plate 1602 thereby form-
ing a trunnion for this end of the supply roll
spool. A knurled kncb 1621, secured to the outer
end of the shaft 1620 provides a convenient
means to rotate the spool 1618 manually, the 75
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movement of the knob 1621 being transmitted to
the spool by the shaft 1620 and the flange 1607,
which is clutched to the tube by holes .in the
flange embracing projections 1622 on the end of
the tube. A hub 623 is secured in the lefthand
end (Fig. 118) of the spool 16013 and the end of
the shaft 1620 projects a short distance theréinto.

The spool 1613 may be removed from its sup-
port by drawing the knob (62{ away from the
plate 1602, thus compressing the spring (618 and
separating the flange (67 from the projection
The spool may now be removed
and s new roll of paper placed thereon. It is
then replaced in its support by inserting the
trunnion 1645 into its bearing in the bracket
{603, after which the prongs or projections (622
on the end of the tube are alined with the holes
in the flange (607, The knob (620 is now re-
leased and the spring 1616 reengages the flange
1647 with the projection (822 and mserts the
end of the shaft into the bearing (823, -

To support the righthand or rear end (Fig.
118) of the receiving spool 1662 a flange 1624 is
secured to a short shaft 1625 journaled in the
vertical members {693 and 1584. The end of the
shaft 1625 projects into a bearing (626 secured
in the end of the spool 1612 and projections 1827
on the righthand end of the fube projects into
holes in the flange 1624.

To remove the receiving spool 16(2 from the
machine, a knob 1838 fast on a short shaft (631
is pulled out compressing a spring 1632 and sepa-~
rating a flange {633 on the shaft from the tube
of the spool i6i2. The tube may then be re-
moved. In this case, both the fiange 1624 and
the flange (633 remaining in the machine, After
the parer has been removed from the tube it is
replaced by inserting projections 1627 in the holes
of the flange {624 and alining the projections on
the opposite end of the tube with the holes in
the flange §833. The knob {630 is then released
and the spring 1632 engages the flange with the
projection on the tube, and at the same time,
inserts the end of the shaft 163( into a bearing
1634 in the tube.

41, Audit sirip carriage shifting means

It was stated above that the shaft 1250 (PFigs.
90, 96 and 109) which shaft is rotated when the
card and book carriage is shified crosswise, also
shifts the audit strip carriage correspondingly.
The shaft (293 extends through the frame 42,
(See Figs. 3, 3A, 75, 7T5A and 113.) ‘The hub (635
of a gear 1636 (Figs. 109 and 113) fast on the
shaft 8290 is journaled in.the frame 2. The
gear (636 meshes with a rack {637 on the upper
edge of g slide 1648, slidable on rollers (641
mounted on studs (642 projecting from the frame
42. The lower edge of a projection 1643 on the
slide 1640 is bent at right angles away from the
frame 42 (see Fig. 110) and carries a rack {844,
A roller 1645 (Figs. 109, 110 and 113) carried on
the rack 1644 projects through an opening in
the projection 1643 and bears against the frame
42 to reduce the friction. The rack 1644 meshes
with a gear (646, the hub {647 of which is rotat-
ably mounted on a stud 1648, carried by a hori-
zontal slide #6498 resting on the base 30, and
which slide is guided by studs 1650. The gear
1646 also meshes with a rack 165! (Figs. 110 and
113) secured to lugs 1852 projecting downwardly
from the bar 158( of the audit strip carriage.

The slide §689 is adapted to be shifted toward
the right as viewed in Figs. 108, 111 and 113, for
the purpose of shifting the audit strip carriage

2,044,842

independently of the book and ‘card carriage
crosswise shifting mechanism described above.
The reason for so shifting the audit strip carriage
and the mechanism therefore will be described
later. Normazlly the slide (649 is held in the 5
position in which it is Hlustrated in Figs. 109 110
and 113.

It will be recalled that when the ‘card and book
carriage Is shifted manually from its “out” posi-
tion to its “in” position, the shaft 1290 is rotated 10
clockwise as viewed in Figs. 93, 86 and 108, This
is due to the racks 1402 (Fig. 96) and 1408 (Fig. -
1268) meshing with their respective gears (447
and {42} fast on the shaft 1290. Cleckwise ro-
tation of the gear 1636 (Fig. 109) shifts the slide 15
1680 toward the left and, due to the rack 1644,
rotates the gear 0646 clockwise, as “viewed in
Figure 113. The clockwise rotation of the gear
1646, due to its engagement with the rack 165¢,
shifts the audit strip carriage toward the right 20
(Pigs. 109 and 113), exactly the same distance as
the card and book carriage is shifted, and in the
same direction.” Thus all crosswise or in-and-
out movements of the card and book carriage are
transimitied to the audit strip carriage to shift 25
this carriage a like distance in the same direc-
tion, for the purpose of selecting the proper col-
umn in which to make the impression.

When the card and book carriage and the audit
strip carriage are in their “out” positions the
“Balance” column on the card and book and the
“New Balance” column, that is, the second column
from the right (Fig. 11) on the audit strip, are
under their respective groups of amount type
wheels, and the “Account Number” column on
each of these record materials, except the card,
is in position to receive the impression from their
respective account number type wheels. When
the card and book carriage is in its “in” position
the “Withdrawal” column on the card and book
is under the amount type wheels, the “Trans-
action” column is under the transaction type
wheels, and the “Date” columns are under the
date type wheels. Referring to Figures 5, 10, 11
and 108, it can be seen that an additional column
is provided on the audit strip (Fig. 11) between
the withdrawal column and the transaction col-
umn. In this column the “Old Ba’ance”, that is, -
the balance picked up from the perforated card,
iz printed on analyzing operations. Therefore,
when the withdrawal column is in position to re-
ceive the impression from the amount type, the
transaction type wheels are above the righthand
side, as viewed in Fig. 109, of the “Old Balance”
column. The withdrawal, transaction and date
columns on the card and book are brouvght be-
neath their respective groups of type wheels when
their carriage is in the “in” position which is the
limit of the “in” movement of the card and book
carriage. It is therefore necessary to provide
mechanism to move the audit strip carriage an
additional distance toward the right (Figs. 109
and 113) to bring the “Od Balance” column and
the ‘“Transaction” column respectively on the
audit strip beneath the group of amoumt type
wheels 786 and the group of transaction type
wheels 782 to 788 inclusive.

The mechanism for imparting this additional
movement to the audit strip carriage operates at
each cycle of operation and is best shown in Fig-
ures 111 and 112.

' This mechanism includes the cam 448 (Figs. 3,
36 and 111) mentioned sbove, fast on the shaft

48% and to which Is secured the gear £39. An
anti-friction roller 1888 on o lever (654 pilvoted T8

35

40

45

50

55

80

85



10

156

20

25

30

35

40

45

50

55

60

85

75

2,044,843

on a stud 1685 projecting from the side frame 32,
projects into 4 cam groove 1656 in the face of the
cam 440, A stud 1657 on the lower end of the
lever 1654 projects to the left (Fig. 111) of a
shoulder 1660 on a link 1661 having its lefthand
end pivoted in a vertical slot in the enlarged upper
end of the stud 1648, The end of a spring-oper-
ated pawl 1662 pivoted on a stud projecting from
the link 1661, normally abuts the left side of the
stud 1657. The pawl 1662 is urged to rock clock-
wise by the spring 1663 but is flexible in a counter
clockwise direction. A spring stud 1664 carried
by the pawl arrests the clockwise movement of
said pawl by striking a shoulder 1685 on the link
1661.

The drive shaft 435, and consequently the cam
440, make one counter clockwise rotation (Fig.
111) at each cycle of operation to rock the lever
1654 first counter clockwise and then clockwise to
normal position. At the counter clockwise move-
ment of the lever {654 the stud 1657 draws the
1ink 1661 and the slide 1649 toward the right (Fig.
111), The slide 1640 (Fig. 109) and rack 1644
were manually shifted toward the left by the shaft
1280 to rotate the gear 1646, thus shifting the
audit strip carriage toward the right to bring the
wihdrawal column beneath the amount type
wheels before the beginning of the operation.
The slide 1640 and the rack 1644 are now held
against movement by the hook 1460 (Fig. 96)
holding the rack 1402 stationary. Now, as the
slide 1649 is drawn toward the right (see Fig. 113)

‘and gear 1646, being in mesh with the now sta-

tionary rack 1644, rotates clockwise, shifting the
rack #1651 and the audit strip carriage twice the
distance the pivot stud 648 on the slide 1649 is
moved. .This brings the transaction column on
the audit strip beneath the transaction type
wheels. At the same time the card and book car-
riage remains in the “in* position, with the with-
drawal, transaction and date columns in position
to receive the impression from their respective
groups of type wheels by operation of the platens.
The transaction platens it will be remembered, are
operated near the middle of the cycle on single
cycles, and near the middle of the first cycle of a
balancing operation.

After the impression is made from the trans-
action types the card and book carriage is shifted
to bring the selected amount column beneath the
amount type wheels. If the deposit column is se-
lected the carriage is moved to its “half-out” or
deposit position, which rotates the shaft 1280
counter clockwise, moving the slide 1640 the same
distance toward the right. This movement of the
slide 1640 is reverssed through the gear {646 to
shift the audit strip carriage towards the left (Fig.
113). At the same time the cam 440 (Fig. 111)
rocks the lever 16%4 clockwise and the stud 1657,
through the pawl 1662 shoves the slide 1648 to-

ward the left which increases the speed and extent

of movement of the audit strip carriage. The
£lide 1649 is restored all the way toward the left
to its normal position (Fig. 111) but since the

slide 1840 has been adjusted to select the ‘“De--

posit” column the combined movement of the
slides .1542 and 1548 positions the audit strip car-
riage with the “Deposit”’ column in position di-
ractly below the group of amount type wheels.
When, after a single cycle operation, the opera~
tor moves the card and book carriage manually

to its “out” position, rotating the shaft 1290

counter cleckwise, the slide 1640 is moved toward
the right to the position shown in Figure 109,

67

shifting the audit strip carriage toward the Yett
to its “out” position.

Mechanism is provided to disconnect the link
1661 (Pig. 111) from its drive lever I854. The
reason for so doing is that on analyzing opera- 5§
tions the old balance is printed on the audit
strip near the end of-the last cycle. At this time
an impression is to be made from the amount
type wheels in the “Old Balance” column. ‘T'his
impression, however, is not made until after the 10
cam 440 rocks the lever 1654 clockwise which,
if the link 166! remains connected to the stud
1657, would shift the carriage out to its “with~
drawal” position. After the cam 448 has moved
the slide 1648 toward the right (Fig. 111) early
in the cycle, to bring the “Old Balance” column
under the amount type wheels, the link (661 is
raised to disconnect it from the stud 887 under
the control of the control differential by the
following described mechanism: -

Referring now to Fig. 59, it will be remembered )
that the cam 1236 is differentially set to a position
corresponding to the position in which the control
differential is-stopped. The mechanism by which
this cam rocks the shaft 1245 counter clockwise 25
when the differential is stopped in its 3, 4 or 5 po-
sition to connect the platen disabling mechanism
with its drive mechanism (see Figs. 59 and '18)
is described above under heading No. 32. The
shaft 1246 (Figs. 59, 78 and 110) therefore is 30
rocked counter clockwise at the time the control
differential is adjusted to its 3, 4 or 5 position.
An arm {666 fast on the shaft 1245 is bifurcated
and embraces a stud 1667 on an arm 1670 of a
lever 1671 fulcrumed on a stud 1612 projecting 35
from the cross frame 40. A link 1673 connects
the bent end of the other arm IB‘M of the lever
1671 with the link 1661,

When the cam 1235 Fig. 59 is set to its 8, 4
or 5 position, it rocks the lever 1248 clockwise,
rocking the arm (244 and shaft 1248 and the arm
1666 (Fig. 110) counter clockwise. This rocks the
lever 1671 clockwise to raise the link 16713, rock-
ing the link 1661 (Fig. 111) counter clockwise,
and raising the pawl 1662 above the path of travel
of the stud 1657 on the lever 1654, At the same
time the link 1661 and slide 1649 under the in-
fluence of the cam 440 and lever 16854 are moving
toward the right where a notch 16713 in the upper
edge of the link registers with a stud 1678 on an
arm 617 pivoted on a stud 1680 in the frame 32.

It so happens that the link 1861 is raised shortly
before completing its travel toward the right. .
The arm 1677 is made flexible in one direction so
that as the link 1684 (PFig. 112) travels toward
the right and rocks counter clockwise at the same
time, .the beveled end (683 of the link wipes by
the stud 1676, rocking the arm 1877 clockwise
against the tension of a spring 1681. When the
notch 1615 registers with the stud 1876 the spring 60
1681 restores the arm 1677, moving the stud 1678
into the notch to aline the link 1661 and the
slide 1649 in their moved positions. ‘The counter
clockwise movement of the arm 1877 is limited by
a stud 1682 in the frame 32. It is to be under- ¢5
stood that it is only when the control differential
stops at its 3, 4 or 5 positions that the link 1661
is raised to disconnect it from the stud 1657.
Otherwise the link 1661 merely moves to the right
and then back under the control of the stud 1657 7o
and cam 440. ~

The cam 235 (Fig. 59). remains in its adjusted
position until it is set at the next succeeding cycle
of operation. This holds the lnk 1881 in its
raised position with the pawl 1862 above the path 75
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of the stud 1667, Now, when the cam #48 rocks
the lever 1854 clockwise, the stud 687 swings be-
neath the pawl 1862. The parts remain in these
positions until the next operation or, if a multiple
cycle operation, until the following cycle. If the
control differential is now set to a position other
than its “3”, “4” or “5” position, the cam .1236
(Fig. 59) rocks the shaft (245 (Pig. 110) to lower
the link f668f. At the same time, the cam 440
is rocking the lever {654 counter-clockwise, the
link 18€4, arriving at its lower position just before
the lever 1864 completes its counter-clockwise
movement. Thus, the spring-pressed pawl 1662
is rocked counter-clockwise until the stud §887
clears the end of the pawl whereupon the spring
{663 immediately restores the paw! to its normal
position.

- The audit strip carriage is now in position to
receive the impression of the transactiom and
“Old Balance” type wheels in their proper col-
umns. After these impressions sre made, the
cam 440 rocks the lever (€88 clockwise, thrust-
ing the link 168 and the slide (848 leftwards
thereby shifting the carriage to select the proper
amount column.

‘The slide 1848 and the link 166! may be drawn
to their right hand position and disconnected
from the stud 1687 at one operation or cycle of
operation, and remain in this position if the con-
trol differential stops at its “3”, “4” or “5” posi-
tion at the next succeeding cycle.

When' the audit strip paper is exhausted, it is
necessary to remove the printed sirip and place
a new supply on the supply spool (803, To gain
access to the audit strip carriage a part of the
cabinet 1684 (Flg. 1) at the lower lefthand front
corner is mounted on hinges (not shown) and
may. be swung outwardly and to the left, revealing
the carriage. Before the carriage may be drawn
outwardly, however, it must be disconnected from
the gear 1646. This iIs done by operating a man-
ual carriage release lever 1885 (Figs. 109 and 111)
pivoted on a stud. 1686 projecting from the
bracket 1027. One end of the lever §685 is forked
and straddies the gear {648. Each of the prongs

16817 of the forked end carries an anti-friction -

roller 1690 (Fig, 110), one above and the other
below the gear 1848. When the lever (685 is
rocked counter clockwise, as viewed in Figure 109,
by grasping the end of the other arm 69§ there-
of, the roller 1680 on the lower fork 887 siides
the gear 1646 and the hub {647 upwardly on the
vertical stud 1848 unmeshing the gear 1646 from
the racks 1644 and 166i. This movement of the
gear {646 also engages a hole therein with a stud
1692 on an angular bracket {693 (Figs. 108 and
111) secured to the base 30, to hold the gear in
the proper position so that when the carriage is
returned to its normal position and lowered into
mesh with the rack §654 it will mesh properly.

Improper manipulation of the card and book
carriage when the gear 1648 is out of mesh with
the racks 1644 and 1651 might move the slide
1640 to so position the rack {644 that the gear
1648 will not mesh therewith when said gear is
lowered. To prevent this a block (694 (Fige.
110 and 113) having two teeth thereon, is se-
cured to the upper side of the rack 1644. When
the gear 1846 is raised it meshes with the teeth
on the block 1694 and is thereby held in proper
alinement with the rack 1644,

The carriage is normally held against out-
ward movement from the position in which it
appears in Figures 109 and 113 by & stud 1695
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on the arm 1681 projecting into the path of"a
shoulder (688 on a bar 159i of" the carriage
frame. This bar i88f, when the carriage is ad-
vanced outwardly or toward the left, as viewed in
Figure 109, passes above the stud 1695 thus re-
straining the lever 1685 in its displaced position,
holding the gear 1646 in its ralsed position.
When the lever 1688 rocks counter clockwise to
remove the stud 1685 from in front of the shoul-
der 1896, a stud 1697 (Flgs. 110 and 113) on the
upper prong (887 of the lever 1685 is raised up
behind a shoulder (not shown) on the bar 159§,
This stud forms a stop for the carriage when it
is reinserted in the machine after the new paper
supply roll has been installed. As the carriage
is moved inwardly the shoulder (not shown) on
the bar (581 strikes the stud 1697 arresting the
movement of the carriage so that when the lever
1888 is rocked clockwise to its normal position,
lowering the gear (646, said gear meshes with
the proper tooth on the rack {65. This accu-
rate location of the carriage is essential, since if
the carriage is inserted too far, the impression
will be made in the wrong position or column
when the carriage is subsequently shifted auto-
maically. ‘
42. Audil strip feed mechanism

Mechanism is operated under control of the
balancing machine, analyzing machine, and is

.also controlled by the control differential to ad-

vance the audit strip. This mechanism will now
be described.

The audit strip 1604 is fed by rotating the re-
celving spool 1612 counter clockwise, as viewed
in Figure 117. It will be recalled that the tube
of the spool 1612 is clutched to the flange 1624
(see Fig. 118) which flange in turn is fast on the
short shaft 1625. Also fast on this shaft is s
drum 700 (Figs. 109, 113, 115, 117 and 118).
This drum is intermittently rotated counter
cleckwise (Fig. 115) by a roller cluich 704, simi-
lar to the audit or detail strip feed mechanism
disclosed in the patent to Fuller No. 1,395,256,
issued October 18, 1921, and the patent to B. M.
Shipley No. 1,619,786, issued March 1, 1927. ‘The
clutch roll 178! floats in 3 recess formed by the
inner periphery of the drum 708 and a block
702 secured to an arm 1703 of s feed lever 1704
fulcrymed on the shaft i825. A spring-pressed
plunger 1708 gently wedges the roller 1701 be-
?’voe:n the flange of the drum 1780 and the block

At the proper time the lever (704 iz rocked
counter clockwise against the tension of g spring
i708 carrylng the bilock §7102 therewith. 'The
roller 1781 being wedged between the drum 700
and the block 1702, rotates the drum {700
counter clockwise therewith to wind the audit
strip on the spool (612, after which the lever
704 is restored clockwise to its normal position
by the spring §786.

When the lever 1704 is restored, the drum (700
is held against retrograde movement by a roller
1707 floating in a recess formed by the flange
of the drum 1100 and a block 1710 secured to a
projection 17f1 extending upwardly from the bar
591 of the carriage frame. A spring-pressed
plunger 712 gently wedges the roller 1707 be-

tween the drum 1700 and the block 1710, per- 7

mitting counter clockwise rotation of the drum
§700 but holding the drum against clockwise ro-
tation while the lever 6704, block 1702 and clutch
roller {704 are being restored to their mormal

positions. - N
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As described above, the audlt strlp carriage is’

shiftable crosswise in the machine to bring any

one of the four columns on the audit strip under
the group of amount type wheels to receive the
impression. . For this reason the mechanism pro-
vided to operate the feeding mechanism must
do so when the carriage is in any one of its
several positions. A roller 1713 is therefore
mounted on an ear 17(4 bent at.right angles to
the other arm 1715 of the lever 1704, This roller
extends in prolongation of said arm {715 above
an actuating bar 1716. -One end of this bar is
pivotally supported on one arm 17117 (Fig. 114
of a bell crank 1720 pivoted on ‘a stud (721 pro-
jecting from an ekxtension 1722 of the bracket
1021. 'The other end of the bar 1716 is pivotally
supported by an arm 1723 of the bell cank 1728
pivoted on a stud (7125 projecting from the
1027. A link {7126 connects the other
arms 1721 and 1128 of the bell cranks 1720 and
17124 respectively. - Thus the bell cranks, when
actuated, move in unison raising the bar -{7116
in a parallel movement in a substantially verti-

"cal direction.  This movement of the bar 1716
rocks the lever 1704 to actuate the audit strip

feed as above described. The bell cranks 1720
and 1724 are actuated by a lever 1730 pivoted
on a stud 131 projecting from a bracket se-
cured to the frame 40. An anti-friction roller
1732 on one arm 1133 of the lever (130 projects
into a cam groove 1734 in the face of a cam 1135
fast on the drive shaft 435.
of the lever 1730‘extends beneath a stud (131
carried by the arm ITIT of the bell ‘crank 1720.

The shaft 435 and consequently the cam 1135

make one clockwise rotation (Fig. 114) at each
cycle of operation of the machine. (See Fig.
114.) 'The configuration of the cam groove 1734
is such that at the beginning of the rotation or
cycle, it rocks the lever 17130 counter clockwise,
which movement is transmitted to the bell crank
1720 by the arm (7136 of the lever, and by the

' link 1726 to the bell crank 1724 to rock the bell
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crank clockwise., This swings the bar 1716 up-

wardly and actuates the audit strip feed mech- .

anism.
Near the end of the cycle the cam 1735 rocks
the lever 1730 clockwise to normal whereupon

" the spring -1706, which was tensioned when the
lever 1704 (Fig. 115) rocked-counter clockwise, -

restores the lever {7104 clockwise to normal po-
sition, at the same time lowering the bar 716,
assisted by the weight of said bar.

As the paper is.unwound from the supply spool
1613 and is wound on the receiving spool 1612
the feed, due to the rotation of the spool 1612
becomes greater than the space between printed
lines on the. audit strip increases. To obviate
this condition and to provide a uniform feed
the entire length of the audit strip, a device is

* provided to diminish the length of feed as the
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receiving: )roll grows larger.

The toe of an.arm 17138 (Figs. 109 and 116)
fast on a shaft 1139 supported between the frame
members 1593 and 1594 rests against the receiv-
ing roll 1612. The other arm (748 alsa fast on
the shaft 1739 carries a stud 1749 normally in
contact with the upper edge of the arm- 1703
of the feed lever 1704, A spring 1758 presses

the toe of the arm (738 against the spool 1662 -

or the paper wound thereon.
As the paper is wound on the spool 1612 the
arm (138, shaft 1739 and the arm #1748 are rocked

counter clockwise against the tension of  the

spring 1758, As this occurs the. stud 1749 cams

The other arm 1736 =~

1151,

the lever 1704 slowly counter clockwlse carrymx
the roller 1713 farther and farther above the
operating bar 1718 as the roll grows larger. This
results in 8 gradual diminishing of the extent
of rotation of the spool 1612 imparted thereto
by the rocking of the lever 1704. :

43. Audit strip feed disabling mechanism

The audit strip is advanced at the beginning
of the cycle. Mechanism may be set at the pres-
ent cycle to prevent feeding the strip at the
next succeeding operation or cycle, or this mech-

anism may have been set at the last preceding

‘'operation to prevent the audit strip from being
fed at the instant cycle or operation.

The cam 295 (Figs. 15, 21 and 26) and the
cam 296 (Figs. 21 and 23) which cams, it will be

59
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remembered, are differentially set by the control

differential, are fast on the hub 297 (see Fig. 21)
to which is clutched the sleeve 252. This sleeve
at its other end, near the left side frame 32,
is clutched to a cam 1740 (Fig. 120) cooperating
with. a .pair of rollers |741" carried on a- pair
of arms 1742 of s multiple-armed lever (743
pivoted on the shaft 1565. An arm 1744 of the

“lever (743 carries a stud 1745 projecting through

the bifurcated end of an arm 1146 pivoted on
the shaft 487; A yoke {747 connects this arm
with- an arm (7150 also pivoted on the shaft 467,
A link (751 connects the arm (7150 to an arm
1782 pivoted on a stud 1753 in the frame 32.
A yoke 1754 connects the arm 1752 to an arm
1155 also pivoted on the stud 1753, the arm (155
being connected by a link 1156 to an arm 1157
fast on a shaft {760 supported in a bracket 176
and in the frame 42. Figure 120 shows the links
17151 and 1756 and the arm (750 broken for
compactness, For a showing of these parts in
thelr true relationship (see Figs. 3¢ and 34A).

The periphery of the cam (740 (Fig. 120) is
such that when the control differential is set
at the 2 position or the 5 to 9 inclusive position
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the train of mechanism just described is in the .

. position shown in this figure, under which con-

dition the audit strip feed mechamsm is effec-
tive to feed the audit strip. But, if the control
differential stops at the zero, 1, 3 or 4 position,
the multiple-armed lever 1743 is rocked counter
clockwise, rocking the yoked lever, comprising
the arms 1746 and 1150 and the yoke 1747 clock-
wise. This movement is transmitted by the link
yoked arms 1152 and 1755 and the link
1156 to the arm (157 to rock this arm and the

" shaft £760 counter clockwise, bringing the upper

end of the arm 17157 directly beneath, and in
the path of a stud 1762 on the arm 1111 of the
bell crank 1720. This occurs after the cam 17135
(Fig. 114). has rocked the lever 1730 counter
clockwise, rocking the bell crank 1720 clockwise
to raise the audit strip feed bar 1716. Now when
the cam 17135 rocks the lever 1130 -clockwise to
remove the arm (736 from under the stud 17137
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to permit the bar 1716 to restore, the stud 1762 .

comes to rest against the upper end of the arm.

17157 holding the bell cranks 1720 and 1724 in
their displaced positions and the bar 1716 is
thereby held in its raised position.

65

This condition obtains until the control dxf-‘

ferential is set at the next succeeding operation
when it can be seen that, at the very beginning
of said next operation, when. the cam (7135 rocks
the lever 1738 counter clockwise for the purpose
of feeding the audit strip, the arm 1736 moves
upwardly, raising the stud (762 slightly above
the arm 1751, If the control differential, at this

70
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cycle, is set to the 2 position, or the 5 to 8 in-
clusive position, the arm #7567 is rocked clock-
wise to its ineffective position, but if this dif-
ferential is again set to the zero, 1, 3 or 4 posi-
tion, the arm 1757 remains under the stud 1762
and the audit strip feed is again disabled at the
beginning of the next succeeding operation or
cycle of operation:: .

It so happens that at the second cycle of non-
overdraft and overdraft balancing operations, the
above described mechanism for disabling the
audit strip feed would permit said feeding mech-
anism to function to feed the audit strip when
it is not desired that the audit strip should be
advanced. A second mechanism is therefore pro-
vided to disable the audit strip feed on the sec-
ond cycle of balancing operations. This device
includes an arm 1768 pivoted on the shaft 1760

-and is adapted to be rocked under the stud §762

at the proper time. This meqhanism for rock-
ing the arm 1163, since it does not function on

single cycle or totalizing operations, is not de- -

scribed at this time, but it is described below,
under heading No. 86..

44. Slip feed mechanism
When a slip is to be printed upon it is inserted

in the machine on a slip table 1764 (Fig. 75)

through an opening 765 (Fig. 1) in the cabinet.
The table 1764 extends toward the right where
it forms a shield for the record material, its
right hand end being supported on the frame
44 (Figs. 15 a.nd 75A). The table or shield 1764
is also supported on the ¢ross frames 41 and 43.

The slip (Fig. 12) is inserted with the end on

which it is desired to print the account number,
toward the back, and the “date” end toward the
front. The illustrated form of slip shown in
Figure 12 bears the impression made thereon at
an analyzing operation followed by & balancing
operation. The account number at the right
hand edge of the slip was printed at the second
cycle of an analyzing operation.” The trans-
action A and the amount “$111.54” of the deposit

were printed at the first cycle of a balancing

operation and the ‘“date” and the new balance
$111.52 were printed at the third cycle of the
same balancing operation, the slip having been
fed one step at the third cycle of the balancing
operation. Mechanism for feeding the slip is
described as follows, with reference to Figures
121, 122 and 123:

When the slip is inserted in the machine, in
the proper position to receive the impression
from the slip group of type wheels, it rests be-
tween a pair of knurled feed rollers 1767 and a
pair. of tension rollers 17110. Feed rollers §767
are fast on the type wheel shaft 5f on which are
mounted the groups of slip type wheels. (See Fig.
65.> The slip type wheels are mounted between
the frames 41 and 48 and the feed rollers are
fast on the shaft §i outside of these frames (see
Fig. 123). The shaft 5! extends toward the
rear of the machine, as viewed in Fig. 123, to-
ward the left, and terminates just in front - of,
or to the right (Fig. 123) of the frame 40, A
spring-pressed pawl (77i
carried on the upper end of an arm {772 of &
lever 17713 pivoted on & stud {774 in the frame
40 cooperates with a ratchet (7115 fast on the
inner end of the shaft §i. A roller {776 on the
lower arm (177 of the lever #7713 is embraced
by a cam groove {180 in the peripherlal face of
the previously described drum cam 8545 fast on
the printer shatft 774.

(Fig. 121> pivotally
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The shape of the cam groove {180 iIs such that
it imparts a clockwise movement to the lever.
{713 at the beginning of each cycle and rocks
the lever counter clockwise near the end of the
¢ycle. This rocking movement of the lever {113 §
by the pawl {11! rotates the ratchet 1715, shaft
81 and the feed rollers 1T67 in a clockwise, direc-
tion, as viewed in Figure 121, to feed the slip
one step toward the left as viewed in this figure.
The counter clockwise movement of the lever jp
§713 near the end of the cycle retracts the pawl
§774. A spring-pressed retaining pawl 1781 piv-
oted on a stud 1782 in the frame 40 prevents
retrograde movement of the ratchet 1718 and
the feed roller 1767 when the feed pawl 17§ is 15
retracted. .

In order to feed the slip it is necessary to
press it against the feed roller {767. 'This is
done by the tension rollers §776. These rollers
are mounted on arms 1783 ana {784, the former 20
being fast on a shaft §78% mounted in the frames
4{ and 43, and the latter arm being free on said
shaft. A spring 1186 having one of its ends
attached to a projection on the arm 1784 urges
this arm to rock counter clockwise to press the 25 .
tension roller 1770 carried thereon against its
associated feed rollers §767. Likewise a spring
(187 having one end fastened on an arm 1790~
secured to the shaft 1785, tends to rock this shaftt
and the arm 1783 counter clockwise to press the 30
tension roller 1770 carried thereon against its
feed roller 1767.

The tension rollers (170 are .controlled man-
ually by a lever 1791 having two ears {792 (Figs.
122 and 123) bent at right angles thereto, said 35
ears being pivoted on a pin 1793 which secures &
collar 1794 to the forward end of the shaft 1185,
A flat spring 1796 secured to the collar 1794 nor-
mally urges the lever §791 to rock clockwise as

- viewed in Fig. 122, to thrust a knurled stud 1797, 490

which serves as the handle for the lever, out.

- through an opening in the cabinet. By pressing

inwardly on the stud (797 against the tension
of the spring 1796 an ear {800 on the lever {7191

is carried clear of a block i801 secured to the a5
cabinet, whereupon the lever {79( is free to be
rocked counter clockwise looking at the front
of the machine, rocking the shaft §785 and the
arms 1783 and (784, also clockwise to rock their
respective tension rollers {770 clear of their re- 50
spective feed rollers §767. A tongue 1802 (Fig.
122) on the hub of the spring arm (790 fits
loosely in a groove in the hub of the tension
roller arm {784, forming a connection whereby
the arm {784 is rocked to release the tension 55
when the lever 1791 is rocked clockwise.

- The slip feed is disabled under the control of
the control keys through the same mechanism

_provided to disable the audit strip feed. An arm

1803 (Figs. 113, 114, 120 and 123) fast on the 60
shaft 1760, just to the right of the frame 40
(Fig. 123) is pivotally connected to an ear (804
bent at right angles from the lower end of a

‘substantially vertically disposed link 18085 guided

near its upper end by a rod i886. At its extreme 65
upper end the link 1805 carries a stud 1807 pro-
Jecting across the plane of the slip feed pawl
1771,

When the mechanism, described above under
heading No. 43 and illustrated in Figure 120, is 70
operated by the control differential, setting the
cam {749 to the 0, 1, 3 or 4 position, rocking
the shaft {160 counter clockwise to position the
arm 1757 beneath the stud {162, the arm {803
fast on the other end of the shatt 1760 also 75
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rocks counter elockwise, lowering the link 1808,
This brings the stud 1807 into contact with the
upper edge of a tail 1810 of the feed pawl ITTH,
rocking the pawl counter clockwise against the
tension of & spring i81f, disengaging the nose of
the pawl from the ratchet 1715. Now when the
cam 1780 rocks the lever 1118 clockwise the pawl
1111 moves idly and the slip is not fed. If, how-
ever, the cam 1140 is positioned in either the 2
or, 5 to 9 inclusive positions, the shaft 1760 Is
not rocked. Consequently the link 1803 remains
in the position in which it is shown in Figure 121
and the slip will be fed at the proper time.

45. The analyzing machine

The mechanism described above is herein be-
fore referred to as the “Accounting machine.”
All of this mechanism functions when entering
a single item or amount into the machine, that
is to say, when adding an amount onto & totalizer,
when subtracting an amount from the amount
standing on the balance totalizer, or when print-

ing a number, such as the account number, which

is not accumulated on any of the totalizers, Also
this mechanism functions on totalizing opera-
tions, that is, when taking a total or sub-total
from any totalizer in the machine.

All'of the above described mechanism operates
on analyzing operations, in connection with the
analyzing mechanism, excepting the total control
lever and its associated totalizer controlling and
engaging mechanism. This lever on analyzing
operations is left standing in its “gdd” position
and the adding and clearing operation necessary
on the analyzing operations are taken care of
automatically. :

The purposes of the analyzing machine are as
follows: .

To compare the account number on the cus-
tomer’s pass book, which number is set on the
amount keyboard, with the account number on
the corresponding card. The latter number is
automatically picked up by the machine from
the perforated control points on the card, the
machine rejecting the card if the numbers are
not identical and accepting the card if said num-
bers agree. .

To verify the manually selected line, rejecting
the card if the next succeeding blank line has
not been manually selected.

To print the verified account number on the
pass book, slip, and audit sheet strip.

To pick up the last balance, known herein a8
the “Old Balance” from perforate and imper-
forate control points on the card, to set said
«Old Balance” on the balance totalizer and print
it on the audit strip.

To clear the balance totalizer as a precaution-
ary measure before setting the old balance there-
on.

To add the old balance into a special totalizer
known herein as the “Old Balance Totalizer.”

The above are the various functions of the
analyzing machine and a number of other func-
tions are performed, such as controlling the sev-
eral elements of the accounting machine to ac-
complish the above results.

Analyzing operations require four cycles of
operation, a cycle being understood as referring
to one complete rotation of the main drive shafts
205, 435 (Figs. 3, 3A, 13, 15 and 17) and the
printer drive shafts 714 and 181 (Figs. 3, 34, 34A,
60). A brief outline of an analyzing operation,
cycle by cycle, will now be given.

The first cycle of an analyzing operation is

. , 61
known herein as the “verifying cycle.” On this

" cycle the account mumber set up on the key-

board, and the account number perforated on the
control record card are compared. Also the se-
lected line is verified. If the proper card hasbeen §
inserted, that is, if the two account numbers are
identical, and if the correct line is selected, the
card is accepted by the machine, By the word
“gecepted” it is meant that the above functions
will be carried out on the subsequent cycles of 10
the operation and the card and book carriage
will remain in the “in” position at the end of
the analyzing operation, in readiness for the bal-
ancing operation, which follows to complete the
transaction. If the account number set on the
keyboard and the number picked up from the
inserted card do not agree, or if a line other than
the next blank line has been selected, the card is
rejected, that is, if these conditions are not ex-
actly met. mechanism known herein as the “veri-
fying mechanism” is set to disable the printing
mechanism, thereby preventing printing of the
account number and the old balance.

The second cycle of an analyzing operation is
a printing cycle. That is, if the card is accepted £5
the account number is printed on the book, slip
and audit strip.

At the third cycle the balance totalizer is en-
gaged with the actuators and is cleared as a pre-
cautionary measure to insure that this totalizer 30
is standing at zero when the old balance is set
thereon. The old balance is picked up at the be-
ginning of the third cycle and is set on the
balance totalizer,

The balance totalizer is cleared of the old bal- 35
ance but the totalizer remains in engagement
with the actuators. The old balance totalizer
is then engaged with the actuator and the amount
of the old balance is replaced on the balance
totalizer and is added onto the old balance total- 40
izer at the same time. 'This occurs near the
end of the fourth cycle. At the end of the
fourth cycle the card and hook carriage remains
in its “in” position, unless, as was stated above,
the card is rejected. In this case the old balance 46
is not added into the “Old Balance” totalizer,
and the carriage is shifted to its “out” position
where the operator has access thereto.

46. The record control card 50

- Before entering into a description of the analyz-
ing mechanism a detailed description of the rec-
ord control card will be given.

The depositors cards, or the “record control
cards” as they are herein referred to, differ from 55
ordinary depositors cards in that the new balance
is printed and perforated. The perforations are
made in accordance with a code (Fig. 8) whereby
one or more perforations, out of four possible
perforations, are used to denote the digits one 60
to nine. An imperforated point on the card de-
notes zero.

By the use of these perforations the machine
automatically picks up the last balance on the
card.

In addition to these balance perforations, there
is provided at the top of the card a row of per-
forations denoting the account numbers of the

15

65

\depositor. .

Also a special perforation is provided for each 70
balance. These perforations are hereinafter re-
ferred to as “line control” perforations, and their
purpose is to insure that only the last balance on
the card will be picked up.

The control card (Fgs. 5 and 6) has a margin 78
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at the top in which is printed the customer’s name
and address and his account number. Below
this margin the card is divided substantially into
two parts. The left hand part is ruled into six
vertical columns, the first one to the left having
the line numbers preprinted therein, there belng
twenty-four horizontal lines ruled on the ecard.
The next column toward the right is for the date,
the next for the transaction symbol. The fourth
column from the left edge of the card is the with-
drawal column; the amounts of the deposits are
printed in the fifth, and the sixth is for the bal-
ance, In the right hand part of the card are the
perforations corresponding to the printed balance
and the line selector control perforations.

The perforations are made on the card and the
amounts of the balances are picked up from the
cards in accordance with the code illustrated in
Figure 8, wherein a central vertical line of con-
trol points or perforations 812 appear. The per-

“forations to-the right of the line (812 (Fig. 5)
are made in accordance with the code to the right
of the line 1812 (Fig. 8). The perforations to
the left of this line (Fig. 5) are made in accord-
ance with the code to the left of the correspond-
ing line (Fig. 8). The perforations representing
the digits of the number may be msade at one or
a combination of intersections of two horizontal
and four vertical lines. Thus digit “1” in the code
to the left of the vertical line of the perforations
i812 is represented by a hole 18(3 at the inter-
section of the lower horizontal line and the left
hand one of the vertical lines; “2” is represented
by a hole at the intersection of the upper hori-
zontal line and the right hand one of the vertical
lines; “3” is represented by 2 hole at the inter-
section of the lower horizontal line and the left
hand one of the vertical lines and s hole at the
intersection of the lower horizontal line and the
third vertical line from the left; “4” is repre-
sented by a hole at the intersection of the upper
horizontal line and the second vertical line from
the left and by a hole at the intersection of the
upper horizontal line and the right hand one of
the vertical lines; “5” is represented by s hole
at the intersection of the lower horizontal lne
and the third vertical line from the left; “6” is
represented by a hole at the intersection of the
upper horizontal line and the second vertical line
from the left “7” is represented by & hole at the
intersection of the lower horizontal line and the
left hand one of the vertical lines, and & hole at
the intersection of the upper horizontal line and
the right hand one of the vertical lines; “8” is
represented by a hole at the intersection of the
upper horizontal line and the second vertical line
from the left, and by a hole at the intersection
of the lower horizontal line and the third vertical
line to the left; “9” is represented by & hole ag
the intersection of the lower horizontal line and
the third vertical line from the left and a hole
at the intersection of the upper horiz«mta/l line
and the right hand one of the vertical lines.

In the code to the right of the vertical line of
perforations 18{2 (Fig. 8) the digit “1” is repre-
sented by & hole at the interssction of the lower
horizontal line and the right hand one of the
vertical lines; the digit “2” is represented by &
hole at the intersection of the upper horizontal
line and the left hand one of the vertical lines;
“3” is represented by a hole &t the intersection
of the lower horizontsa] line and the second ver-
tical line from the left and s hole at the intersec-
tion of the lower horizonts! lme snd the right
hand one of the vertical lines; “4” ig Tepresented
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by a hole at the intersection of the upper horl-
zontal line and the left hand one of the vertical
lines and a hole at the intersection of the upper
horizontal line and the third vertical line from
the left; “5” is represented by a hole at the inter-
section of the lower horizontal line and the sec-
ond vertical line from the left; “6” i represented
by a hole at the intersection ‘of the upper hori-
zontal line and the third vertical line from the
left; “7” is represented by a hole at the inter-
section of the upper horizontal line and the left
hand one of the vertical lines and g hole at the
intersection of the lower horizontal line and the
right hand one of the vertical lines; “8” is rep-
resented by a hole at the intersection of the lower
horizontal line and the second vertical line to
the left and a hole at the intersection of the upper
horizontal line and the third vertical line from
the left; “9” is represented by a hole at the inter-
section of the upper horizontal line and the left
hand one of the vertical lines and a hole at the
intersection of the lower horizontal line and the
second vertical line from the left. It is thought
that the code will be easily understood from the
above description. Two codes are used with the
line control column of perforations in the middle,
as this arrangement makes for economy of space.
By referring to Figure 8, it will be noted that all
of the perforations on the left side of the line of
perforations 1812, and falling on the right hand
one of the vertical lines, are located on the upper
horizontal line which runs intermediate of the
adjacent perforations §82. Al of the perfora-.
tions 1814 on the right side of the vertical line of
perforaticns 18412 and falling on the left hand
one of the vertical lines are also located on the
upper horizontal line. It is apparent by referring
to Fig. 5 that the perforations 683 and igig
referred to can be brought closer together than if
they were located in line with the perforations
1612,

The account number is represented by & series
of perforations 1815 (Figs. 5 and 6) made in the
right hand side of the upper margin. After the
card is placed in the machine the account num-
ber is set up on the keyboard. Means is provided
for preventing the operation of the analyzing
and printing mechanism thus causing the ma-
chine to make an idle operation, if the account
number set up on the-keyboard does not agree
digit for digit with the account number punched
on the card.

The balance remaining in the account of any
depositor is perforated on the same line as the
printed record of the transaction. When s card
is placed in the machine, the old balance is picked
up by the machine and set on the balance to~
talizer under control of the perforation, The de-
posit or withdrawal is then added or subtracted
from the old balance and the new balance is per-
forated and printed on g line.

The feeler mechanism for the perforated field
is located generally to the rear of the printing
mechanism for which reason it is necessary to
Insert the card in the carriage with the perforated
field toward the rear. After the card is properly
inserted in the machine the carriage is shifted
lengthwise to bring the next blank line directly
beneath the arrow engraved on the cabinet as is
viewed in Fig. 1.

47. Carriage lengthwise shifting‘ mechanism

In Figures 124, 1244 and 128, the carriage is
shown in position to select line 1 on the card and
book. In these figures the carriage lengthwise
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30 normally engaged with one of the notches 1826 rotated, to lock the carriage against crosswise 30
or the nose of an alining bar {833 is engaged with- movement .
the notch 1827, depending upon which line is se- ‘This locking mechanism includes a cam 1857
lected. The bar 1832 carries two studs 1834 pro- (Fig. 124) fast on the shaft {847 and having a
jecting through vertical slots in the enlarged left slot 1880 therein embracing a stud 186 carried
35 hand end of a pitman 1835, slidably supported on on.the lower end of an arm (862 pivoted on g 35
a stud 1836. The bar 832 normally couples the stud 1863 in the frame 48. The arm 1862 is con-
rack (824 with the pitman 1835. A slot 1837 in nected by a yoke {864 to an arm 1865 also pivot-
the pitman (835 near its right hand end em- ed on the stud 1883 and extending leftward, as
braces an analyzing control shaft 1840, thus slid- viewed in Fig. 124 beneath the carriage crosswise
- 40 ably supporting the pitman. The pitman (835 rack (397 and its support bracket 1404, 40
. carries a pair of rollers 1841 co-operating with a Whep the knob 1846 and the cam 1881 are ro-
pair of cam plates 1842 secured to the shaft 1840, tated counter clockwise:the slot 1868 cooperating
'This shaft is intermittently rotated on analyzing with the stud 1861 rocks the yoke arm 1862 and
- operations to shift the card carriage to bring the 1865 clockwise, as viewed in Figure 124, the free
" 45 last perforated old balance into co-operative rela- end of the arm (8685 entering a notch 1866 (Fig. 46
tion with the feelers and then back to its previcus 126) in the lower edge of the bracket 1404, If
. position, as will be more fully brought out iater. =~ the card carriage is in its “out” position, the
The aliner bar 1833 is slidable vertically on arm 1885, when it enters the notch 1866 is to the
. studs 1844 in the frame 43. This bar alines the left (Fig. 126) of a shoulder on the lower edge
50. rack 1824 against movement during the operation of the rack 1397, thus preventing movement of 50
when the coupling bar {882 is out of engagement . the carriage to its “in” position. However, if
with the notches 1828 in the rack 1824. This oc- the carriagée s not exactly in its “out” position,
curs only when line 13 is selected. -that is to say, if it is shoved part way in, clock-
Referring to Figures 124, 124A and 128, it can wise movement of the arm 1865 is blocked by the
55 be seen that since the left hand end of the slide lower edge 1867 of the rack (397 which edge, 55
1821 normally abutts against a projection 18485 when the carriage is in any position but the ex-
on the frame 43, this slide 1821 cannot move to- treme “out” position lies directly above the arm
ward the left from the position in which it is 1865, Thus if the carriage is in its “in” position
shown. -With the slide 821 so held against left- - or its half-way out position the yoke arms (862
60 ward movement, the tendency would be for the and 1868 cannot be rocked clockwise, which of 60
rack 1824 to move toward the right when the card course prevents counter clockwise rotation of the
carriage is moved leftward, rotating the gear 1820 cam (867 and shaft 1847. Obviously, if the shaft
counterclockwise. But since the rack (824 is (847 cannot be rocked, the cam 1850 cannot be
held against movement, obviously, the carriage operated to uncouple the rack 1824 from the pit- -
65 cannot be moved to select the desired line until - man {838, 65
the rack 1824 is free from the pitman 1835 (Fig. After the card carriage has been moved length-
131). 'This is done by sliding the bar 1832 down- Wise to select the desired line, the knob 1846 is
wardly, which is accomplished by turning a lock- rotated clockwise to.its normal position, with-
ing knob 1846 (Figs. 125, 131, 133, 134 and 135) drawing the arm (868 from its locking position
70 counter clockwise. This knob is fast on a shaft in the notch 1868 and moving the coupling bar 70
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shifting mechanism is shown in home position.
The carriage is normally latched to a shifting

pitman which prevents movement toward the left

from the position in which it is shown in Figs. 124

5 and 124A. Therefore it is necessary to unlatch

and on a stud 1825.

Along the bottom edge of the rack 1824 (Figs.'

131 and 132) is a series of notches 1826. There is
a notch (826 on the rack 1824 for each of the lines

25 1 to 12 inclusive and 14 to 21 inclusive, and a spe-

cial notch 1821, for the line 13 on the card, in the
lower edge of a bar 1830 secured to and spaced
apart from the side of the rack 1824 by shouldered
studs 183f. The nose of a coupling bar 1832 is

1847 journaled in the frames 43 and 45. ‘A cam
1850, secured on the inner end of the shaft 1847
(see Figs. 124 and 131) embraces a stud 185f pro-
Jecting from a floating lever (852. The right

.
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and 132) is bifurcated and straddles a pin 18564
projecting from the bar 1882, Also the left hand
arm. {858 of the lever 18582 is bifurcated and strad-
dles a stud 1856 projecting from the bar 1833.

with the bar 1830. In either case the rack 1824
is free (see Fig. 129) and the card carriage may
now be shifted lengthwise to bring the next blank

When the operator turns the knob (846, and 5
the carriage from the shifting means before said consequently the cam 1850 counter clockwise, the
carriage may be shifted manually lengthwise toc cam groove in said cam moves the stud 851 and
select the next blank line. the lever 1852 downwardly away from the shaft

It was set forth above under heading No. 37 1841. If the nose of the bar 1833 (Fig. 131) rests

10 that the card and book carriage (382 (Figs. 90. againstthe lower edge of the bar 1839, this move- 10
124 and 124A) is floatingly mounted in two slides ment of the lever 1852 carries the bar 1832 down-
1422 a:.d 423, having teeth on the lower edges wardly removing the nose thereof from the par-
thereof meshing with gears {432 and 1433 respec- ticular notch in the rack (824. The bars 1832
tively fast on a short shaft 1431. Another set of and 1833 now occupy the position “in which they

15 teeth on the lower edge of the slide 1422 (Figs. appearﬁm/g‘ﬁxg,,l%wﬂ -thie nose of the bar 1833, 15
124, 128 and 131) meshes with a gear 1820 _car- however, is in the notch 1827 and the nose of the
ried by a slide 1821 mounted on studs 1822 and bar (832 is blocked against upward movement by
1823 projecting from the frame 43. The gear  the unnotched edge of the rack 1824 between the
1820 also meshes-with teetlion the upper edge of notches 12 and 14, movement of the lever 1852

~—90 g rack 1824 slidably mounted on the stud 1828 carries the bar 1833 out of cooperative relation 20

line thereon into registry with the index arrow -
28

on the cabinet.

To prevent movement of the card carriage to
Its “in” position while it is being moved length-
wise to select the desired line, mechanism is
, provided and is operated when the knob 1846 is

1832 (Fig. 131) into the notch 1826, correspond-
ing to the line selected; or if line {3 has been
selected the aliner bar 1833 is moved into the
notch 1821. The card carriage may now be shift-

%5 hand arm 1883 of the lever 1852 (Figs. 129, 131 ed to its “in” position to bring the perforated 75
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control field into the feeling position, and inci-

dentally releasing at the same time an interlock

between the card carriage and the machine re-

lease shaft to enable the operator to release the
5 machine for operation.

48. Interlock between the card carriage and the
release shaft

The card carriage must now be moved to its
10 “in” position to bring the perforated fields into
the proper relation with the feeler mechanism.
Referring now to Figures 82 and 92A and to the
description under heading No. 36, it will be re-
" calied thatit—is-necessary to rock the carriage
15 release lever $465 -glockwise toc release the
coupling hook (453 or (454, or the -hock 1460
from its corresponding stud on the card carriage
crosswise shifting rack 1402, before said car-
riage may be shifted crosswise. - -
20 Mechanism is provided under the control of
the card carriage to prevent release of the ma-
chine until the carriage is moved to its “in” po-
sition. Also means is provided under the con-
trol of the carriage release lever to prevent re-
25 lease of the machine while the carriage is being
moved crosswise manually, in other words, while
the carriage release lever (1465 is in its operated
position. The mechanism for preventing release
of the machine while the cerriage is in its “out”

- 30 position will be described first.

It will be remembered that, in order to release
the machine it is necessary to rock the release
shaft 84 (Fig. 92A) clockwise., As was described
under heading No. 9, the release shaft 8{ is nor-

35 mally restrained against releasing movement by
the pawls (5@ and 15 (Fig. 20}, the former being
© rocked to free the shaft by the depression of g

transaction key and the latter by the motor re--

lease bar 65.

40 The other means mentioned under heading No.
9 for normally restraining the release shaft 8(
from releasing movement, includes g lever (370
(Fig. 92A) pivoted on 2 stud (870 In the side
frame 35. The lever 1870 is disposed vertically

45 and the upper end of the upweardly extending
arm 1822 thereof is bent to form an ear 01873
which normally rests in the counter clockwise
path of an arm {874 fast on o shaft {875 jour-
naled In the intermediate frame 88 and in the

50 side frame 35. A link 1876 connects an axm (877
fast on the inner end of the shaft 1875 to an
arm 1880 fast on the telease shaft 8.

Clearly, when the pawls (180 and 150 (Fig. 20)

are rocked clear of the stud (46, and the spring

55 _ #38 (Figs. 32 and 924) endeavors to rcek the re-
lease shaft clockwise, as viewed in these figures,
the arm 1880 urges the link (876 leftwardly,
which link in turn endeavors to rock the erm

—60- 1877, shaft 1875 and the arm_{874 counter clock-
wise, but is prevented from doing so by the ear
1873 on the upper end of the arm (872 resting
in the path of the arm 0(874. The machine,
therefore, cannot be released for operabion until
the ear 1873 is removed from the path of the
arm (874, This is done in the iollowing manner,

by moving the carriage to its “in” position from‘

its “out” position.

A long link 188[ (Figs. 92 and 924) connects
the lower arm 1882 of the lever (070 with an
arm {883 of a bell crank 1884 pivoted on o stud
1835 in the frame 44 (Fig. 92). The other arm
1888 of the bell crank carries a stud 1087 held
in contact with the lower edge of an emgular

76 bracket 1890 by a spring 1880. The spring (1891
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also serves yleldingly to hold the ear (878 on
the arm {872 in the path of the arm 1874. -
When the carriage is moved to its “in” position,
or toward the right, as viewed in Figs. 92 and 924,
the angle of the bracket 1890 wiping by the stud 5
1887 rocks the bell crank 1884 counter clockwise,
which movement is transmitted by the link 1881
to the lever 1870, rocking this lever also counter
clockwise to remove the ear {873 from the path
of the arm i874. ) 10
As long as the carriage remains in, the forward
end of the bracket 1890 holds the bell crank 1884
in its moved position against the action of the
spring 1891, holding the ear 1813 (Fig. 92A) out
of the path of the arm 1874. When the machine 15
is released for operation the arm (874 rocks.
counter clockwise into the path of the ear 1873, so
that if the carriage is moved to its “out” posi-
tion during the operation,~the car 1813 is pre-

vented from assuming its normal position under 20 ~ -

the influence of the spring §89!. At the end of
an operation, when the carriage is moved to its
“out” position, the spring 189( restores the ear
1878 to its effective position. -

The other locking device, the one mentioned 25
above which locks the machine against release
while the carriage is being shifted to its “in”
position will now be described.

When pressure is applied to the carriage release
key (467 rocking the lever 1465 clockwise to re- 30
lease the carriage coupling hooks { 453, {454 and
{460, o stud 1892 (Fig. 92) on the lever 1468, act-
Ing on 2 cam face {893 on an arm (898 of g bell
crank (885 pivoted on the stud 1885 rocks said
bell crank clockwise. A link 896, connecting 35
the other arm 1897 of the bell crank (885 to an
arm {900 (Fig. 924) of a lever (98( pivoted on
the stud 1871, transmits the movement of the bell
crank 1895 to the lever,-rocking said lever-alse .
clockwise to bring an ear 1902 on the other arm 40
{983 of the lever {90{ beneath the arm 1816 (see
also Fig. 91) thus preventing releasing move-
ment of this arm, the shaft (875 and the release
shaft 8! as long as the carriage release lever is
in its displaced position. .

When the lever 1465 is released, the spring (464
(Fig. 96) restores it to normal, as above described. -
This, by releasing the pressure of the stud 1892
from- its cam face (893 permits the bell crank
(888 to rock counter clockwise to normal posi-
tion, whereupon the machine may be released for
operation.—The bell crank 1885 is restored to nor-
mal in the following manner: ] .

A vertical slot (984 in the enlarged forward
end of the arm 1894 of the bell crank 1885, em-~
braces a stud (905 on a slide 19668 mounted to
slide vertically on the stud 1487 and on a stud
1807 projecting from the frame 44. The stud
1988 normally rests in the bottom of the slot 1904. 60
When the lever 1465 is rocked clockwise and the
stud 1892 rocks the bell crank (895 clockwise, the
bottom of the slot (1804 raises the stud (985 and
the slide 1806 therewith. A bifurcated ear 1840
(see Figs. 124A and 125A) on the slide (906 em- 65
braces a stud (180} on an arm 19(2 pivoted on a
stud 1803 in the frame 45, and connected by a
hub 1804 to an arm 1815 also pivoted on the stud
0908. The purpose of the lever comprising the
arms 1002, hub 1914 and arm 1965 will be brought 79
out later. When the slide {1868 is raised, as above
described, the ear 19{8 embracing the stud 181/
rocks the arms (5912 and (515 counter clockwise
against the tension of g strong spring (8{6 hav-
ing one end secured to the arm i80a, - 75
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Now, when pressure on the lever 1485 is re-
leased, the spring 1818 rocks the arm 1812 clock-
wise, the stud 1911 lowering the slide 1906, which
by the stud 1908, rocks the bell crank 1888 counter
clockwise. The link (896 transmits this move-
ment to the lever 1901, rocking this lever also
counter clockwise to remove the ear 1882 from
beneath the arm 1874.

A palr of arms {908 (Figs. 91 and 92A) mounted
to rotate on the shaft 1875, one of said srms
1808 being disposed on each side of the arm 1814,
are joined by a yoke 18(8. One of these arms 909
cooperates with the ear 1873 on the arm 1872 and
the other arm (909 cooperates with the ear 1902
on the arm 1908. These arms are provided for

the purpose of preventing operation of the car-

riage release lever 1466 (Fig. 92) - at that point
in the second cycle of ansalyzing, and, as de-
scribed below, at certain cycles of balancing op-
erations, when the release shaft 81 is operated to
release the amount keys.

. The mechanism for operating the arms 1809 at
the proper time to effect this interlock is de-
scribed below under heading No. 58.

_49. Analyzing lever .

With the arm §903 in the position shown in Fig-
ure 52A and the arm 1812 in its moved position,
i. e., where it is moved under control of the car-
riage when the carriage is moved to its “in” po-
sition, the machine is free to be released for op-
eration. Before this is done, however, several
devices must be set to control the machine to make
an analyzing operation. These devices are set
manually and simultaneously by operating & lever
1920 (Figs. 125A, 128, 134, 135 and 136) herein-
after referred to as the “analyzing lever.” This
lever is mounted on a shaft 1821 supported in the
frames 43 and 45 (Fig. 125A). A hub 1922 on the
lever 1920 is clutched to a hub 1923 of a lever 1924,
fast on the shaft 1821. A retaining screw in the
end of the shaft 1921 holds the lever 1920 on the
shaft.

Operation of the analyzing lever 1920 acting

" through the devices mentioned above, does the

following things: ; ) _
Manually shifts the card and book ‘carriage
lengthwise to bring the account number per-

forated fields 1815 (Fig. 5) of the card to the

feeling position.

Sets an interlock between the analyzing lever
and all of the transaction keys except the ana-
lyzing keys 88 and 69 (Fig. 4) in the control bank.

Sets an interlock between the analyzing lever
and the balance bar.

Disconnects the balance totalizer from the
regular totalizer engaging means and connects
said balance totalizer with the analyzing engag-
ing means.

- Connects the analyzing control shaft with its
drive mechanism. ‘|

50. Shifting the card carria.ge’* io the account
" number perforated fleld by operation of analyz-
ing lever

The mechanism whereby operation of the ana-

lyzing lever shifts the card carriage will be de-

scribed first.

An arm 1925 (Figs. 124A and 125A) having its
end (826 bent back upon itself is fast on the
inner end of the shaft 192i. The arm 1925 and
its bent end (926 between them carry a stud
1921 normally engaged by a notch formed by a
shoulder in a pawl 1930 and a shoulder in a link
1931, the pawl 1930 being pivotally carried by

e85
the link 1931 and held in engagement with the
stud 1927 by a spring 1932. The link 1931 is piv-
oted at its left hand end, as viewed in Fig. 128
on a stud 1933 projecting from a carriage shift-
ing lever 1934 pivoted on a shaft 1938. The p
right hand end of a pitman £936 is also pivoted on
the stud 1933, the other end of the pitman being
slotted to surround and slide upon the shaft T81.

A link 1937 (Figs. 124, 124A; 125, 125A, 128 and
130) connecting the link 1831 and an arm 1848
of a cam lever 194i holds the link 1831 in coop-
erative relation with the stud 1927. The lever
1941 s pivoted on a stud {842 in the frame 45 and
carriés a pair of rollers 1943 cooperating with a
pair of cams 1944 fast on the shaft. i848. The 15
purpose of the cams 1944 is to disconnect the
pawl 1830 and link 183f from the stud 1827 at
certain times. Normally, however, the link 1837
prevents the link 1931 from rocking clockwise
about its pivot 1933.

_ 'The lever 1920 (Fig. 128) carries a hnndle or
bar 1948 upon which pressure is exerted when it
is desired to operate the analyzing machine,

After the operator has set up the account num-
bers on the amount keys, reading sald account
number from the pass book handed him by the
depositor, and has depressed one of the analyzing
keys 88 or 59 (Fig. 4) and also after the carriage
is manually shifted to select the proper line,
the operator rocks the analyzing lever 1920 clock-
wise, as viewed in Pigs. 128 and 134, to the posi-
tion in which® it appears in Figure 135. This
rocks the shaft 1921 and the arm 19285 also clock-
wise, the stud 1827 tHrough the pawl 1930 draw-
ing the link 1931 and the pitman 1838 therewith 35
toward the right, rocking the lever 1934 clockwise
to the position indicated in Pig. 131.

When the carriage is manually shifted toward
the left, prior to conditioning the machine for
analyzing, (Figs. 124, 124A and 128) to select the 40
next blank line, it rotates the gear 1432 and shaft
1431 counter-clockwise, which movement is
transmitted through a slide 1841 mounted on the
stud 1428 by a gear (950 fast on the shaft 1431
and meshing with a rack on the lower edge of the
slide 1941, The ratio of the gears (432 and 1450
is such that-the slide 1947 receives one-half of
the movement of the carriage slide 1422, When
this slide is shifted toward the left with the car-
riage to select the line, a roller 1851 on the slide
1941 is shifted therewith toward the lever 1834.

When the lever 1934 is rocked clockwise the
free end of the lever comes into contact with the
roller 1951 and shifts the slide 1947 toward the
right to its normal position. This movement 5!
through the gear 1950 and shaft (431, gears 1432
and (433, shifts the carriage slides 1422 and 1423
(Fig. 90) toward the right to bring the account
number perforated fleld 1852 (Fig. 5) to the feel-
ing position. 6(

‘When the lever 1920 is depressed, it is held in
its operated position throughout the four cycles
‘comprising an analyzing operation. . The mecha-
nism for holding the analyzing lever in its moved
position includes a disk 1952 (Figs. 134 and 135) 6!
fast on the analyzing drive shaft (840. A stud
1953 on an arm 1954 of the lever 1968 pivoted
on a stud (866 in the frame 45, normally rests
in the bottom of an open slot 1957 in the disk.
The mouth of the slot 1857 is yieldingly closed T
by a pawl 1860 pivotally carried on the disk 1952.

A spring 1961 normally presses a tail 1962 of
the pawl against a stud 1963 on the disk, said
stud limiting the counter-clockwise movement of
the pawl. _ {
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‘When the lever 1920 is rocked clockwise, rock-
ing the shaft 1921 and the lever §924 also clock-
wise, a stud 1964 on an arm #1965 of the lever 1924
being embraced by the bifurcated end of an arm

& 19868 fast on a shaft 1967 journaled in the frames
43 and 45, rock said arms and said shafts counter~
clockwise against the tension of a spring 1870.
A bifurcated projection on the arm (966 em-
braces the stud 1871 on the other arm 1972 of the
lever 1855, so that counter-clockwise movement
of the arm 1868 rocks the lever i955 clockwise
to raise the stud 1853 out of the slot 1857,

As the lever 1855 rocks clockwise, the stud 1953
wipes by the pawl 1988, rocking the pawl clock-
wise against the tension of its spring 96{ which,
as soon as the stud 1983 clears the end of the
pawl, restores said pawl to its normal position
now in the path of the stud. When the operator

" releases the pressure from the bar (946, the
spring (978 endeavors to rock the arm {966 clock-
wise to restore the analyzing lever (820 to its
nomal position, and at the same time urges the
lever 1858 counter-clockwise until the stud 1§52
rests against the flat end of the pawl 1968 which
end, it will be noted coincides with the periphery
of the disk 1982. The parts appear in this posi-
tion in Fig. 135, :

The disk 1852 makes one complete counter-
clockwige rotation at each analyzing operaiion

30 of the machine during which rotation the periph-

ery of the disk restrains the analyzing lever and
its mechanism set thereby in displaced position
through the entire four cycles and until the end
of the fourth cycle. At this time the nose of the
35 pawl 1968 being carried by the disk, comes into
- contact with the stud 1953. It may be chserved
by reference to Pigs. 134 and 135 that the periph-
ery of the disk 1952 falls away just before the
nose of the pawl 1960, so that as the disk rotates

10 the pawl comes into engagement with the stud

1983, and, continued rotation of the disk 1952,

rocks the pawl clockwise against the tension of

the spring 1961, uncovering the mouth of the slot

[987. The stud 1953 is flattened on one side to

5 engage the nose of the pawl 1866 to cause the

pawl 1960 to receive such a clockwise movement,
" As soon as the slot is directly beneath the stud

1953 the spring 1970 restores the arm £988, rock-

Ing the lever 19565 counter-clockwise, the stud
0 1883 dropping into the slot. As the stud 1953

clears the pawl 1960, the spring 1961 draws said

pawl to its normal position. :

§1. Interlock between the analyzing lever and
the transaction keys .

Cilockwise rotation of the analyzing lever (926
to prepare the machine for an analyzing opera-
tion, operates an interlock to prevent depression
of any transaction keys except those keys known

0 herein as “analyzing keys”, namely, the “Dupli-
cate Old Balance” key 58 (Fig. 4) and the “Auto-
matic Pickup” key 89. This interlock glso pre-

vents operation of the “analyzing” lever 1928

after a transaction key other than the key 58 or
5 B8 has been depressed. The interlock will be de~

scribed as operated by the analyzing lever since

operation of this lever actuates the interlocking

mechanism whereas depression of a transsction

key merely blocks operation of the ‘Interiocking
) mechanism both being equally effective.

The other arm 1813 (Figs. 134 and 135) of the
lever 1924 carries a stud 1974 normally projecting
into an open slot 976 in a link 1976 having its
lower or left hand end pivotally connected to an
arm {977 fast on a shaft 1988 journaled in the
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frames 48, 41, 43 and 46 (see Pig. 3A). The link
1976 (Pigs. 134 and 135) is held in cooperative
relation with the stud 1974 by g link 1981 pivotal-
ly connecting the Iink 1976 and an arm 1982 fast
on 5 shaft 1983, known hereinafter as the “veri-
tying” shaft. This shaft normally is held against
rocking by an aliner mechanism illustrated in Fig.
81. An aliner arm 1984 is fast on said shaft. o
stud 1985 carried by an arm 1988 of a lever 1981
pivoted on a stud 1990 in the frame 43, is adapted
to be in one of two notches 1991 or 1992 in the
aliner arm {984. A pair of cams 1993 fast on the
shaft 1840 cooperates with a pair of rollers 1995
on the lever 1987 to rock said lever clockwise at
the proper time to disengage the stud 198§ from
the particular notch 1991 or 1992, with which it
is engaged. Thus the link 981 and arm (982
(Figs. 134 and 135) normally prevent the link
1976 from rocking clockwise about- its pivot on
the arm 1977.

Operation of the analyzing lever 1920 rocks

“the shaft 1921 and the lever 1924, rocking clock-

wise the arm 1873 of said lever and a guide arm
§996 on the shaft 1921 and secured to the lever
1924 on the opposite side of the Hnk from the
arm 1973. The link (976, is guided between the
arms 1973 and 1996, when it is disconnected from
the stud 1974 by the verifying shaft 1983, as will
be described later. ‘The clockwise movement of
the arm’ 1813 by the stud 1974, draws the link
{976 toward the right in the direction of its

“length, rocking the arm §977 and the shaft 1980

counter clockwise. Immediately to the rear of
the frame 40 (see Figs. 22 and 59) an arm 1997
is fast on the shaft 1980. A link 2000 connects
the arm 1997 to an arm 2001 fast on a shaft 2002,
mounted in the frame 48 and in the frame 265,
A beveled pinion 2003 (Fig. 22) fast on the inner
end of the shafi 2002 meshes with g beveled seg-
ment 2004 pivoted on the shaft 261 and secured
to an arm 2005 also pivoted on the shaft 261. A
link 2006 connects the arm 2005 tc an arm 2807
pivoted on the hub 508 on which is pivoted the
sector 502 (Fig. 26). The arm 2007 is secured to
2 locking sector 2010, also pivoted on the hub
508.

The arc of the sector 2018 is provided with s
serles of radial slots 201§ adapted to receive the
key ping 84 of the keys 56, 57 and 80, when said
keys are depressed. It will be noted upon inspec-
tion of Figure 22 that the arc of the sector 20{0
is cut away opposite the pins 91 for the “Dupli-
cate Old Balance” key 68 and the “Automatic
Pickup” key 59, that is, the analyzing keys.

Referring now to Figs. 59 and 135, it will be
remembered that the shaft 1980, upon operation
of the analyzing lever 1920 is rocked counter
clockwise. The link 2000 transmits this move-
ment to the shaft 2002, rocking this shaft also
counter clockwise. This movement of the shaft
2002 is transmitted by the pinion 2003 (Fig. 22),
segment 2004, arm 2005 and link 2006 tc the arm
2007 to rock this arm and the sector 2010 clock~

wise, moving the slots 201! from beneath the.

key pins and presenting thereto the raised por-
tion between the slots, thereby preventing de-
pression of the keys 56, 57 and 60. The cut-
away portion of the sector being still under the
pins 81 of the keys 58 and 59 permit depression
of these keys. Obviously, if one of the keys 56,
57 or 60 is depressed before the analyzing lever
is operated, its pin 81, entering the associated slot
281! locks the sector 2010 against movement in
either direction, thus locking the entire train of
mechanism back to and including the shaft {980
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(Figs. 134 and 135), arm 19711 and link (976
against movement. -

Referring now to Figure 134, since the link 1976
cannot be moved, the analyzing lever 1920 like-
wise is held against movement. °

When the analyzing lever is restored to its
normal position at the end of an analyzing opera~
tion, by the spring 1970, its restoring movement
is transmitted to the shaft 1980 and thus to the
sector 2010 (Fig. 22) to restore this sector to its
normal position.

In addition to locking the control keys 58, 57
and 60 against depression, operation of the
analyzing lever 1920, by rocking the sector 2010
clockwise, as viewed in Figs. 22, 24 and 25, locks
all of the keys in the deposit and withdrawal
banks against depression. This is accomplished
in the following manner:

A stud 1998 (Figs. 22, 24 and 25) on the sector
2010 projects through a slotted arm {999 con-
nected by a yoke 2808 to a hooked arm 2099, both
the arm 1999 and 2009 being pivoted on the re-
lease shaft 81. A hooked arm 2018, also pivoted
on the shaft 81, between the arms 1999 and 2009
embraces the yoke 2008 in such a manner that
all three arms rock in unison about the shaft.

When the sector 2018 rocks clockwise due to
the operation of the analyzing lever, the stud
1998 cams the slotted arm 1999 counter clock-
wise, the hooked arms 2009 and 2018 rocking
therewith due to the connecting yoke 2008, bring-
ing the hooks on these arms down into the paths
of the studs 157 and 161 respectively, projecting
from the links {7 (Fig. 20) supporting the upper
ends of the control bars 116 for the deposit and
withdrawal banks of keys.

It will be remembered that depression of any
one of the withdrawal or deposit keys moves
its respective control bar 116 leftward (Fig. 17)
rocking the associated link (17T clockwise. How-
ever, after the analyzing lever 1920 (Figs. 134 and
135) is operated, rocking the hooked arms 2009
and 2018 (Fig. 20) into the paths of the studs
157 and 161 the control bars 116 are held against
leftward movement, thereby preventing de-
pression of any keys in the deposit and with-
drawal banks.

Means i§ also provided to prevent release of
the machine when the analyzing lever is but par-
tially operated. 'This means includes the stud
1998, which when the sector 2010 rocks clock-
wise under the influence of the analyzing lever,
passes above an ear 2019 (Fig. 22) on an arm
2028 secured on the release shaft 8{. The stud
1998 must be either to the right or left of the
path of the ear 2019. The stud 1998 appears in
Fig. 22 in its normal position. When the analyz-
ing lever is operated and the sector 2010 is rocked
clockwise it carries the stud to the right of the
ear 2019. However, if the analyzing lever is but
partially operated the stud 1998 stops in the
path of the ear 2019, thereby blocking clockwise
or releasing movement of the shaft 81,

Mechanism is described below (see heading

% Ne. '71) for disconnecting the link 1976 from the

stud 1974 (Figs. 134 and 135) when the card is
rejected and, at the end of the analyzing oper-
ation, partially restoring the link 1976 toward
the left thereby partly restoring the sector 2010
(Fig. 22) so that the stud comes to rest just above
and in the path of the ear 2018 thus preventing
release of the machine until the analyzing lever
is again operated. -

‘When the analyzing lever 1920 is either released

67

or fully operated, the stud 1998 is shifted to one
of its positions out of the path of the ear 2019 and
the machine may be released for operation.

52. Interlock between the analyzing lever and the
carriage lockmg knodb

An Interlock is provided to prevent lengthwise'

movement of the card carriage after the analyz-
ing lever has been operated and. vice versa, to
prevent operation of the analyzing lever until the
carriage locking knob 1846 is restored to normal,
thus latching the shifting rack 1824 (Fig. 131) to
the pitman 1835.

1t will be remembered that when the ‘operator
desires to shift the card carriage to select the
next blank line, it is necessary to rotate the knob
1846 (Fig. 131) counter clockwise to withdraw
the coupling bar 1832 from the notch (828 to
free the carriage as above described.

A partial gear 2012 (Figs. 125, 134 and 135) fast
on the shaft 1847 meshes with a rack on the left
hand end of a slide 2013, slidably mounted on
the shafts 1935 and 1921. The slide 2013 carries
a square stud 2014 with which cooperates a seg-
ment 2015 projecting from the arm 1996 secured
to the lever 1924,

When the knob 1846 is rotated counter clock-
wise for the purpose set forth above, the gear
2012 shifts the slide 2013 toward the right mov-
ing the square stud 2014 above the segment 2015
to the position in which it is shown in dotted
lines in Figure 134, thus effectively blocking
clockwise rotation of the arm 1813, lever 1924
and the analyzing lever 1920,

The stud 2014 is, of course, removed from the
path of the segment 2015 when the knob 1846 is
rotated clockwise, restoring the slide to normal
after the carriage has been shifted to select the
line. -~

‘When the analyzing lever 1920 is operated the
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segment 2045 rocks therewith into the path of -

the stud 2014, thus preventing counter clockwise
rotation of the knob 1846 (Fig. 135) until the
analyzing lever is released and restored to normal
position at the end of an analyzing operation.

53. Inlerlock between the analyzing lever and the
balance bar

It is highly undesirable to operate both the
analyzing lever 1920 (Fig. 136) and the balance
bar 66 (Figs. 92 and 92A) at the same time. To
obviate such manipulation of these members an
interlock is provided to prevent the operation of
one when the other is operated. )

A slide 2016 (Figs. 136 and 137) is supported
between a pair of flanged rollers 2011, rotatably
mounted on studs 2020 projecting from the frame
40, and a pair of similar rollers 2021, supported
on studs 2022 on a bracket 2023 secured to the
side frame 35. A roller 2024, carried on the right
hand end of the slide 2016 (as viewed in Figs. 136
and 137) projects into a cam groove 2028 in a
partial drum cam 2026 mounted on a stud 2027
projecting from the frame 38.

This drum cam is adapted to be rotated by de-
pression of the balance bar 66 to shift the slide
2016 leftward in a manner presently to be de-
scribed. Near its left hand end (Fig. 136) the
slide 2016 has a substantially vertical slot 2030
through which projects a stud 2031 carried on
the upper end of a link 2032, having its lower end
pivotally connected to an arm 2033 fast on the
shaft 1967. A-stud 2034 (Fig. 137) carried by the
upper end of the link 2032, the stud 2034 being
in axial alinement with the stud 2031, projects
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into an angular slot 2035 in.a plate 2036 set
into and secured to the frame 48. The siot 2035
has & horizontal portion and a vertical portion,
the vertical portion coinciding with the slot 2030
in the slide 2018 when sald slide is in its right
hand position, . ‘
Operation of the analyzing lever {820 rocks the
lever 1924 clockwise and rocks the arm 1966, shaft
1967 and arm 2033 counter clockwise to lower the
link 2032 drawing the stud 2031 downwardly in
the slot 2030 and the stud 2034 downwardly in
the vertical portion of the slot 2035, thus locking

the slide 2016 against movement and conse- -

quently preventing depression of the balance bar.
If, however, the balance bar 66 (Figs. 92 and
92A) is depressed before the analyzing lever, it
shifts the slide 2016 leftward carrying the upper
end of the link 2032 therewith, the link swinging
on its point of connection with the arm 2033.

. 'This carries the stud 2034 into the horizontal por--

tion of the slot 2033 thereby preventing downward
movement of the link 2032. ‘This effectively pre-
vents manipulation of the analyzing lever 1920.

The slide 2016 is shifted by depression of the
balance bar in the following described manner:’

The balance bar 66 (Figs. 92 and 92A) it will
be remembered, is mounted on an arm 130 piv-
oted on a stud 13f. This arm is connected by
the hub 132 to & bell crank 2038 also pivoted on
the stud 131. A segment 2039 on ore arm 2040
of the bell crank meshes with a partial gear 204{
secured to the drum cam 2026.

Depression of the balance bar 66 rocks the arm
130 clockwise, and through the hub §32 rocks the
bell crank 2038 (Fig. 136) also clockwise, rotat-
ing the gear 2041 and drum cam 2026 counter
clockwise to shift the slide 204§ leftward, as
above described. As the drum cam is thus ro-
tated it tensions & coil spring 2042 (Figs. 136 and
137) having one of its ends anchored to the hub
of the cam, .the other end of said spring being
anchored in a collar 2043 fast on the stud 2027
between the two arms of the cam 2026. The col-
lar 2043 also serves to prevent sidewise move-
ment of said cams. The rotary motion of the
cam -2026 is limited in counter clockwise direc-
tion by a stud 2029 (Fig. 32) and in clockwise

direction by a stud 2031, both studs projecting

from the frame 35. )
‘When the balance bar is released at the end of
a balancing operation, the spring 2042 rotates

the drum cam clockwise to normal, rocking the -

bell crank 2038, the hub 132, and the balance bar
lever i38 counter clockwise to normal. At the
same time the counter clockwise movement of
the cam 2026 moves the slide 2016 toward the
rightlto its normal position.

54. Operation of analyzing lever disconnects the
balance totalizer from ils regular engaging
means and connects said toializer io the aralyz-
ing engaging means

It was described above under heading No. 18
how the mechanism illustrated in Figs. 36, 40
to 44 inclusive, 49 and 51, moves the balance
totalizer in and out of engagement with the actu-
ator 235 at the proper time on adding, subtracting
and totalizing operations.

It was also mentioned that mechanism was op-
erated by the analyzing lever and aiso by the

* balance bar to disconnect the yoked arm 573 from

75

the arm 567 and to connect the yoke arm 576
to the arm 580, the arm 3580 being fast on a
balance totalizer engaging shaft 8§79 which is
rocked on analyzing operations by mechanism

- arm 576 from the arm 580 and again coupling the

described below under heading No. 66, to variously
engage and disengage the balance totalizer with
the actuators 235 and the analyzing differential
gears 403 (Figs. 42, 43 and 44), and on balancing
operations by mechanism described under head- 5
ing No. 83, to engage and disengage the balance
totalizer with the actuators 238 only.

The mechanism for taking the engagement and
disengagement of the balance totalizer away from
the accounting machine and placing it under the 10
control of the analyzing machine will now be de-
seribed. ,

As described above, operation of the analyzing
lever 1920 lowers the link 2032 (Fig. 136), the
stud 2034 traveling downwardly in the vertical 15
portion of the slot 2035. 'The stud 203 in addi-
tion to extending into the slot 2030 in the slide
201{8 also projects through a slot 2044 in an arm
2045 fast on a short shaft 2046 journaled in the
frame 40. A link 2047 connects.an arm 2050 20
fast on the other end of the shaft 2046 with a
butterfly cam 2081 (Figs. 40 and 136) pivoted
on a stud 2052 in the frame 40. The downward
movement of the link 2032 rocks the arms 2045
and 2050 clockwise, and by the link 2047 rocks 25
the butterfly cam 2051 also clockwise. ‘

One wing 2053 (Fig. 40) of the cam 205( has
a cam slot 2054 therein, embracing a roller 2058
on an arm 2056 pivoted on a stud 2067 in the
frame 40. A stud 2058 on the upper end of the 30
arm 2056 (see also Fig. 36) projects into an
annular groove 2058 in a collar 2068, slidable
longitudinally on the shaft 570. A projection
2061, integral with the yoked arm 5713 and ex-
tending parallel to the shaft 578 has its end 35
2062 bent back at right angles toward the shaft
$70. This end is enlarged and partially em-
braces the collar 2060, and fits in & narrow an-
nular groove 2063 in the collar 2060.

When the analyzing lever 1920 is depressed, 40
roc]giug the butterfly cam 205¢ clockwise, the cam
groove 2054 rocks the arm 2056 counter clock-
wise, the stud 2058 shifting the collar 2060 toward
the left (Fig. 40). The collar transmits this
movement to the projection 2061, which, being 45
integral with the arm 573, shifts this arm, the
yoke 575 and the arm 576 in the same direction.
This disconnects the arm 573 from the stud 574
on the adding engaging arm 567, and connects the

-arm 578 to the stud 517 on the arm 580, fast on 50

the analyzing and balancing engaging shaft 570.
Mechanism is described below under heading No.
66 to rock the shaft 518 to manipulate the balance
totalizer on analyzing coperations.

At the end of an analyzing operation, when the 55
stud- 1953 (Figs. 134 and 135) is free to drop into
the slot 198517, the spring 1970 rocks the arm 1966
clockwise to restore the analyzing lever. This
rocks the shaft 1967 and the arm 2633 clockwise,
raising the link 2032 (Fig. 136) and rocking the 60
glotted arm 2045, shaft 2046, and arm 2050
counter clockwise, which movement of the arm
2050 by the link 2047 (Fig. 40) restores the cam
205! to its normal position, as shown in these
figures. As the cam 208 rocks counter clock- 59
wise {0 its normal position the cam slot 2054
rocks the arm 2056 ciockwise to slide the collar
2060 and there-through the yoked arms 513 (Fig,
40) and 576 toward the right, uncoupling the 70
arm 573 with the adding-engaging arm 567.

Depression of the balance bar also disconnects
the balance totalizer engaging mechanism from
its regular operating mechanism snd couples 756
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said engaging mechanism with the special oper-
ating shaft 870. . i
Inspection of Figures 40 and 136 discloses that
the cam slot 2054 in the arm 2083 of the butter-
fly cam 2064, is so shaped that when the cam is

. rocked in either direction from normal position it
‘rocks the arm 2056 counter-clockwise as above

described, to disconnect the balance totalizer from
the regular engaging mechanism and couple it
with the special engaging shaft §70.

The butterfly cam 2081 is rocked clockwise, as

described above by operation of the analyzing
lever 1920. It will be remembered that depres-
sion of the balance bar shifts the slide 2016 (Pig.
136) leftwards carrying the stud 2034 into the
substantially horizontal slot 2038. Simultane-
ously the stud 203{ is carried in the same direc-
tion in the slot 2044 in the arm 2045 rocking this
arm, the shaft 2048 and the arm 2050 counter-
clockwise. This lowers the link 2041 and rocks
the butterfly cam 2051 counter-clockwise, which,
by the cam slot 2054 and the stud 2085, rocks

the arm 2056, counter-clockwise for the purpose-

described above.

‘When the balance bar is released at the end
of the balancing operation, the spring 2042 (¥ig.
136) restores it to normal, at the same time, the
drum cam 2026 under the influence of the spring
2042 shifts the slide 2016 toward the right to nor-
mal position restoring the butterfly cam 2051 to
normal or neutral position. This rocks the arm
2056 clockwise uncoupling the balance totalizer
engaging mechanism from its special operating
shaft 570 and reconnecting this mechanism with
the regular operating mechanism.

55. Operalion of the analyzing lever couples thé
analyzing controlling and driving mecha-
nism to the drive shaft

It was mentioned above that the analyzing
mechanism remains st rest during all operations
except analyzing operations. Also the balancing

mechanism remains at rest during all operations '

except balancing operations, The analyzing drive

. and balancing drive are both normally uncoupled

from the main drive shaft. Operation of the
analyzing lever 1920 (Fig. 136) couples the ana-
lyzing drive to the main drive shaft and opera-
tion of the balance bar (Fig. 92A) couples the
balance drive to the main drive shaft. ’
The particular drive mechanism, analyzing or
balancing, is coupled to the drive shaft 435 by

the butterfiy cam 205!, which, as described above,

is rocked clockwise on operation of the analyz-
ing lever 1920, and which is rocked counter clock-
wise by operation of the balance bar 66.

A stud 2064 (Figs. 40 and 136) on an arm 2065
integral with a pair of alining fingers 2066 and
2067 pivoted on a stud 2970 in the frame 40, pro-
Jects through a cam slot 2074 in the other wing
2072 of the butterfly cam 205(. A pair of arms
2073 (see also Fig. 143), pivoted on the stud 2070
and secured to a hub 2074 to which are secured
the aliner fingers 2066 and 2067, are bent out-
wardly and upwardly at their upper ends to form
a yoke embracing a clutch collar 2075 slidably
mounted on the drive shaft 435, but made to- ro-
tate with said shaft by keys 2076 and 2017 set in
opposite recesses in the shaft. The arms 2073
at their upper ends carry rollers 2018 and 2079
projecting into opposed sides of an annular groove
2080 in the clutch ‘collar 2075.

The aliner finger 2066 (Figs. 40, 136 and 143),
normally rest within a slot in a bracket 2081

- o - e9
secured to the side of a mutilated gear 2082,
mounted on the drive shaft 435, but not secured
thereto. Secired to the mutilated gear 2082 is
an aliner member 2083 and a gear 2084, also ro- .
tatably mounted on the shaft 435. - Opposite 5
notches 2085 in the clutch collar 2078 are projec-
tions 2086 on the mutilated gear 2082, A collar
2087 fast on the shaft 435 prevents the assembly
comprising the mutiliated gear 2082, liner mem-
ber 2083 and gear 2084 from shifting axially on 10
the -shaft. : ' ]

When the analyzing lever 1920 is operated, it
rocks the butterfly cam 2051 clockwise, as de-
scribed above, whereupon the cam slot 2074 rocks .
the arm 2085 (Figs. 40 and 136) and the aliner 15
fingers 2066 and 2067 counter-clockwise, remov-
ing the finger 2066 from the notch in the bracket
2081. At the same time the arm 2073 is also
rocked counter clockwise, sliding the clutch collar
2075 toward the gear 2082.- This engages the
notches 2085 in the clutch collar with the projec-
tions 2086 on the gear 2082, thus coupling the gear
2082 and the parts secured thereto to the drive
shaft 4385. :

This counter clockwise movement of the fingers 25 °

20

2068 and 2067 is not sufficient to remove the

finger 2067 (Figs. 40 and 136) from s notch in
& bracket 2090, secured to the side of a mutilated
balance drive gear 2091 (see also Figs. 139 ‘and
181) rotatably mounted on the shaft 435. The 30
balancing mechanism is therefore held in ‘posi-
tion of rest during analyzing operations. An
aliner disk 2092, also mounted on the shaft 4385,
and secured to the gear 2091 carries a pair of
projections 2083, with which notches 2094 in the 35
clutch collar 2075 are engaged when the clutch
collar is shifted toward the gear and lever as-
sembly 2081 and 2092 by depression of the balance
bar €6 as described below. =

The gears 2082 and 2084 upon depression of the 40
analyzing lever are coupled to the-drive shaft
435 and upon releasing the machine for opera-
tion, will rotate therewith, making one counter
clockwise rotation (see Figs. 142 and 143) at each
of the four cycles of an analyzing operation.

When the analyzing lever 1920 is released at
the end of *an operation and is restored to its
normal position by the spring 1978 (Figs. 134 and

45

. 135), the cam 2051 (Fig. 136) is restored to neu- ‘
- tral position, rocking the arm 2065, the fingers 50

2066 and 2087, and the clutch arm 2073 clockwise
to normal position, uncoupling the clutch collar

‘2075 from the analyzing drive gear 2082.

Depression of the balance bar 68 couples the
balance drive gear 2091 to the drive shaft 435 55
in the following manner: o :

‘When the balance bar 68 is depressed, it will be
remembered that the slide 2016 (Figs. 136 and L
137) is shifted toward the left, carrying the stud
2034 into the horizontal slot 2085, the stud 2031 60
traveling leftward in the slot 2044 in the arm
2045 rocks sald arm counter clockwise. The con-
necting link 2047 transmits the movement of the
arms 2045 and 2050 to the butterfly cam 2051,
rocking the cam also counter clockwise, the other 65
end of the slot 207/ now rocking the arm 2085,
fingers 2066 and 2067, and the arms 2073 clock-
wise, as viewed In Figs. 40 and 136, to engage the
notches 2094 in the right hand end of the clutch
collar 2075 with the projection 2098 on the aliner 79
disk 2092. The finger 2067 is thus removgd from
its' notch in the bracket 2080 by the clockwise
movement of the fingers, whereas the finger 2066
now remains in its notch in the bracket 2081,

thus alining the analyzing drive while freeing 78
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~control shaft 486 will be described first.

the balance drive for operation and coupling said
drive to the drive shaft 435, '

When, at the end of a balancing operation, the
balance bar is released, by mechanism to be de-
scribed later, and is restored to its normal po-
sitlon by the spring 2042 (Figs. 136 and 137) ro-
tating the drum cam 2026, the slide 2016 is shift-
ed toward the right to its normal position, draw-
ing the stud 208! therewith, This rocks the
arms 2045 and 2050 clockwise, and, by the link
2041, rocks the butterfly cam 205{ clockwise to
normal, rocking the fingers 2066 and 2067 and
the arms 2073 counter clockwise to normal. Both
the fingers 2066 and 2067 now engage their re-
spective brackets 208! and 2099 to hold the
analyzing and balancing drive mechanisms in
their normal inactive positions, and to slide the
¢lutch collar 2675 to its neutral position.

56. Analyzing control shaft and drive shafi
operdting mechanism

" After the amount keys have been set according
to the account number on the depositor’s pass
book, the card and book are inserted in the car-
riage, the carriage is shifted to select the next
blank line, and the analyzing lever is operated,
the machine is released for operation by depres-
sion of the motor release bar 65. The machine
now proceeds to operate through the four con-
tinuous cycles of an analyzing operation. The
drive shaft 435 makes one complete counter
clockwise rotation (Figs. 140, 142 and 143) at
each of said four analyzing eycles, and, through
the clutch collar 2075 rotates the gear 2082 (Figs.
136, 139, 141 and 143), the aliner disk 2083 and
the gear 2084 therewith to operate the analyzing
control shaft 486 (Fig. 143) and the analyzing
drive shafts, of which three are provided in the
machine, including the shaft 444 (Figs. 34, 140,
141 and 142), a feeler shaft 2095 (Figs. 3A and
75A) supported in the frames 40 and 41, and the
shaft 1840 (F'igs. 3A, 754, 1244, 128, 131, 134 and
135). These shafts are not given a continuous
rotation, but are rotated intermittently as fol-
lows:

The control shaft 486 (Fig. 143) makes one-
fourth of one rotation at each cycle, completing
one rotation at each analyzing operation; the
shaft 444 (Fig. 142) makes one-half of one rota-
tion at each cycle, or two rotations at each
analyzing operation, and by means of a beveled
gear 2096 (Figs. 3A and 141) fast on the shaft
444, meshing with a beveled gear 2087 fast on
the feeler shaft 2085 gives this shaft the same
intermittent rotation.

A gear 2098 (Figs. 3A, 7T5A and 152) fast on
the forward end of the shaft 2095 meshes with
a gear-2099 fast on the shaft i848. The shaft
2085 rotates clockwise, as viewed in Fig. 754,
and the ratio of the gears 2098 and 2098 is such
that when the gear 2098 makes two rotations the
gear 2099 and shaft 1840 make but one counter
clockwise rotation. The gear 2098 makes one-
half rotation at each cycle. Therefore the gear
2099 and shaff 1840 make one-fourth of one ro-
tation at each cycle. The reason for driving
these shafts intermittently instead of gearing
them down to rotate continuously at the proper
ratio is that long dwells in the cams would be
necessary making the cams unduly large. Also
by permitting intermittent drives for these shafts,
a better timing arrangement obtains.

The mechanism for intermittently driving the
This
mechanism is best shown in Figure 143. It may
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be seen by inspection of this figure that the
mutilated gear 2082 has two sets of teeth dia-
metrically opposed, and that the gear rotates with
the shaft 43%, when coupled thereto, in the di-

rection of the arrow. Each set of teeth comprises 5

two regular teeth, followed by a broad tooth,
The sets of teeth on the gear 2082 alternately
mesh with the teeth of an intermediate gear 2100,
free on the shaft 1437, supported in the frames
34 and 35. Every fourth tooth on the gear 2100 10
is omitted to accommodate one of the broad teeth
on the gear 2082. These parts are shown in Fig.
143 in the position they assume at the end of an
snalyzing operstion. In this position the teeth
of the gears 2082 and 2{00 are meshed so that 15
at the start of the next succeeding analyzing
operation the gear 2082 immediately rotates the
gear 2100 until the broad tooth, rotating counter
clockwise, escapes the gear 2100. At this time,
one wing of the aliner disk 2083 comes into en-
gagement with one of a series of concavities in the
periphery of a plate 2102, secured to the gear 2100,
thus holding said gear against rotation while
the teeth of the gear 2082 are out of mesh with
the teeth on the gear 2108.

There are six sets of teeth on the gear 2100
and six corresponding concavities in the periphery
of the plate 21062 and when the gear 2982 makes
one complete counter clockwise rotation it ad-
vances the gear 2{00 two spaces, or one-third 30
rotation in a clockwise direction. Thus it can be
seen that the gear 2108 makes one and one-third
rotation at an analyzing operation comprising
four cycles. Secured to the gear 2108 and plate
2(02 is a gear 2(03 meshing with a large gear 33
2004 fast on the analyzing control shaft 486.
This gear has forty-eight teeth thereon whereas
the gear 2103 has thirty-six teeth whence it can
be seen that the one and one-third rotation of
intermediate gear 2103 at the four cycles of an 40
analyzing operation rotates the gear 2104 exactly
one counter clockwise rotation.

The analyzing drive shafts 444, 2095 and 1840

20

25

.are also intermittently driven from the drive
shaft 435.

The gear 2084 (Fig. 141) meshes with 45
a gear 2105, rotatably mounted on the shaft 427
and secured to one end of a sleeve 2106 surround-
ing said shaft. A partial gear 2187 secured to the
other end of the sleeve 2106 meshes with a gear .
2110 fast on the shaft 444. The gears 2084 and 50
2105 are the same size. Therefore one counter
clockwise rotation of the former imparts one
clockwise rotation to the latter, and to the partial
gear 2107, which in turn imparts one-half of one
rotation to the gear 2ii0, shaft 444 and shaft 55
2095, at each cycle of an analyzing operation.
When the broad tooth on the gear 2107 meshes
with one of the spaces on the gear 2110 from
which a tooth has been omitted, an aliner seg-
ment 2111 secured to the side of the gear 2107 60
engages g concave portion of a plate 2112 secured
to the side of the gear 2110 stopping this gear, the
shaft 444, shaft 2095 and shaft 1840, and holding
these parts in a position of rest until the teeth
on the gear 2107 again pick up the gear 2110 at
the following cycle. Thus the shafts 444 and 2095
receive one-half rotation at each of the four
cycles of an analyzing cperation, or two complete
cycles on a complete analyzing operation. 70
The shaft 1840, as explained above, is driven
from the shaft 2095 through a two-to-cne gear
reduction and therefore receives one-fourth of
one rotation at each cycle, or one complete rota-
tion st each analyzing operation. :

85,
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57. Conirol of the release shaft on anatyzina
operations -

It was set forth above under headings Nos. 9
and 10 how the release shaft 81 is operated to
release the machine for operation, and then at
the end of each rotation the drive shaft 205
(Fig. 32) is operated to release the depressed keys
and to bring the machine to a stop at the end of
the operation.

It will be remembered that the account number -

is set up on the keyboard, preparatory to an
analyzing operation, however, it is not desirable
to restore the release’shaft 8f to’'its normal posi-
tion until near the end of the second cycle of the
analyzing operation. Since there is no particu-
lar reason for releasing the amount keys, having
the account number set thereon, at the first cycle,
and no harm is done by permitting these keys to
remain in through the second cycle, and since
certain mechanism, to be described later, Is oper-
ated by the release shaft near the end of the
second cycle, the release shaft 8 is uncoupled
from its restoring mechanism at the first cycle of

operation. 'The mechanism for accomplishing

this uncoupling will now be described.

It will be remembered that the spring-operated
arm 140 (Figs. 32 and 146) is coupled to the re-
lease shaft by the coupling pawl 41 carried on

the arm (42, fast on the release shaft. The arm’

140 is rocked counter clockwise at the end of a
single cycle operation to restore the release shaft
81, by the cam 221, lever 24T and the link (35.
Movement of the total lever to one of its total
or sub-total positions, as described above, con-
trols the disconnection of the link 135 from the
lever 211 so that the release shaft is not restored
at the end of the first cycle of a totalizing opera-
tion. (See heading No. 22.)

Since the total control lever 64 is not moved
from its “add” position to prepare the machine
for analyzing operations, other means is pro-
vided to disable the operation of the release shaft
at such operations. 'This mechanism is best
shown in Fig. 146. ‘

The stud 143 on the tail of the pawl i41 projects
through the slot 144 in the cam (45. At a pre-
determined time the cam is operated to discon-
nect the pawl from the arm 140, thereby render-
ing ineffective the mechanism for rocking the
arm |42 to restore the release shaft. The mecha-
nism for rocking the cam 14% on multiple cycle
operations, stich as analyzing and balancing oper-
ations, will now be described. Referring to
Figure 146, it can be seen that a stud 2113 on the
cam |45 is embraced by an open slot in the end
of an arm 2114 pivoted on a stud 241% and con-

" nected by a hub 2116 to a cam arm 2117, also

65

70
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pivoted on the stud 2115. A cam slot 21i8 in the
arm 2117 embraces a stud 2{19 in the end of a
pitman 2120 having a slot -in its other end
straddling a hub 2121 of a cam 2122, said hub
2121 being fast to the balancing control shaft
1437. A slot 2123 in the pitman embraces a stud
2124 carried by an arm 2125 pivotally supported
on the shaft 14317, the stud 2124 projecting into a
cam slot 2126 in the rear face of a cam 2127 fast
on a shaft 486. Now, since the clutch collar 2075
(Fig. 139) is connected to the analyzing mecha-

‘nism, and since the balance mechanism is held

against operation on analyzing operations it fol-
lows that the balancing control shaft 1837 (Figs.
139 and 146) is not rotated on analyzing opera-
tions, whereas the shaft 486 makes one counter
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clockwise rotation, as described above, at each
analyzing operation.

As the machine proceeds on the first cycle of
an analyzing operation the cam groove 2126 (Fig.
146). rocks the arm 2125 clockwise, carrying with
it the pitman 2120 and moving the stud 2118
downwardly in the slot 2118 in the cam arm 2111.
The configuration of the slot 2148 is such that
downward movement of the stud 2119 therein, the
pitman 2120 being held at analyzing operations

against rectilinear movement, rocks the cam arm .

2117 and the arm 2114 clockwise.- This Tocks the
came 145 counter clockwise.

It will be remembered that when the shaft 81
(Figs. 32, 92A and 146) is rocked clockwise, under
the influence of the spring 138, to release the
machine, the coupling paw! 141 is carried there-
with, positioning the stud 143 at the lower end

_of the concentric portion of the slot (48. Now

when the cam (45 is rocked counter clockwise
by the cam 2128, as just described, the cam slot
{44 rocks the coupling pawl (41 clockwise, dis-
engaging its nose from the notch in the arm 140.

The shaft 81 is now free of its restoring mechan-
ism, which operates ‘idly near the end of the
first cycle.

It is desired to aline the release shaft 81 .in
its  moved position while it is disconnected from
its restoring mechanism.- When the release shaft
81 rocks clockwise to release the machine for
operation, the previously described arm 1880 (Fig.
147) fast thereon, said arm being connected by
the link 1876 to the arm 811 fast on the shaft
1875, rocks this shaft counter clockwise. At this
movement of the shaft 1875, a notch in the end
of an aliner arm 2133 is brought into register
with a nose 2134 on a projection of the arm 2114,

Now when the pitman 2120 (Fig. 146) is rocked
clockwise by the cam 2126, rocking the cam arm
2117 and the arm 2114 clockwise, the nose 2134
enters the notch in the aliner arm 2133 to hold
the release shaft 81 in its moved position while
it is disconnected from the restoring mechanism.

On the second cycle of an analyzing operation,
the cam 2126 rocks the pitman 2120 counter
clockwise to normal, rocking the cam arm 21417
and the arm 2114 counter clockwise, disengaging
the nose 2434 from its notch in the arm 2133.
This movement of the arm 2114 rocks the cam
f45 clockwise to normal, rocking the coupling
pawl (41 counter clockwise thereby coupling the

‘release shaft 81 to its restoring mechanism.

Near the end of the second cycle the cam groove
221 in the gear 2i4 (Fig. 32) rocks the release
shaft 81 counter clockwise past normal position to
release the depressed amount keys (having the
account number set thereon). However, mech-
anism to be described later was operated at the
first cycle to hold the restraining pawls 150 and
181 (Figs. 17, 20 and 21) and the non-repeat pawl
184 (Frigs. 17, 29, 30 and 31) .in their operated posi-
tions. Now when the cam 22! (Fig. 32) acting
through the lever 211, thrusts the link 135 up-
wardly so that the spring 133 rocks the release
shaft 8{ again clockwise, the pawls (50 and 151
are not moved into the path of the stud 146 where-

upon the shaft 81, urged by the spring 133, returns

immediately to its released position and the
machine continues into the third cycle of opera-
tion uninterruptedly.

At the third cycle the cam groove 2126 (Fig.
146) again rocks the pitman 2120 cleckwise
to discngage the coupling pawl 141 from the
arm (40, as previously described, wherefore the
release shaft is not restored at the end of this
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cycle and the machine proceeds into the fourth
cycle.

During the fourth cycle of the analyzing opera-
tion the' cam 2126 again couples the release shaft

81 to its restoring mechanism and, near the end

of this eycle, the mechanism illustrated in Fig. 32
functions to restore the release shaft to its normal
position, releasing the control key and bringing
the machine to stop at the end of the cycle.
The release shaft 81 must also be disconnected
from its restoring means on balancing operations
for the same purpose set forth above. The shaft
486, and conseguently the cam 2127, does not
rotate on balancing operations. However, as set
forth below under heading No. 7%, the balance
control shaft 1437 and consequently the cam 2122
(Fig. 146) makes one clockwise rotation at each
regular balancing operation. A cam groove 2128
in the rear face of the cam 2122 embraces a roller
2129 carried on the pitman 2020. The configura-
tion of the cam groove 2128 is such that it draws
the pitman 2120 toward the felt, as viewed in
Figure 146, at the second cycle and restores it at
the third cycle. This rocks the arms 2{17 and
2114 clockwise, rocking the cam 145 counter-
clockwise to disconnect the shaft 8{ from its re-
storing mechanism by disengaging the pawl (4§
from its notch in the arm {406, and then at the

projections re-engages saic. pawl with the notch.-

The aliner 2§33 and 2134 (Fig. 147) functions
on balancing operations exactly as on analyzing
operations to aline the release shaft when it is
uncoupled from its restoring mechanism.

58. Means te maintain the machine in released
condition during a plurality of cycles of opera-
tion

It was set forth above that an analyzing opera-.

tion comprises four continuous and uninterrupted
cycles of the drive shafts 205 and 48%. Also,
under headings Nos. 9 and 10, mechanism weas
described for stopping the machine at the end
of a single cycle operation. Cbviously it is neces-
sary to provide means to disable the stopping
means on muliiple cycle operations, such as ana-
lyzing and balancing operations.

A similar condition obtains on totalizing and
sub-totalizing operations, comprising two cycles
of the drive shaft. In this case mechanism is op-
erated by movement of the total control lever 64,
as described under heading No. 22, to prevend
restoration of the release shaft 8{ at the end
of the first cycle of totalizing operations. ‘This
prevents the clutch restraining arm 190 (Fig. 34)
from moving under the stud 181 to hold the clutch
arm 196 in position to stop the machine. How-
ever, as was stated above, the coupling pawl! (4{
(Figs. 32 and 146) is reengaged with the arm (460
at the second cycle of analyzing operations and
the release shaft is rocked counter clockwise to
release the depressed amount keys having the
account number -set thereon. This rocks. the
curved arm {90 (Fig. 34) beneath the now raised
stud 181, and moves the stud 146 (Fig. 20) to the

5 rear of the arms 150 and 15¢, whose springs now

tend to rock them into the path of the stud (486,
thereby holding the arm 38 (Fig. 34) beneath
the stud 91, to stop the machine. This is pre-
vented at this time by means provided {0 hold the
arms [50 and {5f and the non-repeat pawl (88
(Fig. 20) in their retracted positions. Now, since
the arms 150 and §5¢ and the pawl (84 cannot
restrain the release shaft 8¢, the cam 22{ (Fig.
32) acting through the lever 217, the link {38 and
spring 133, rocks the release shaft again clock=
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wise (Flg. 32). and counter clockwise a8 viewed
in Fig. 34, the machine.continuing without in-
terruption into the third cycle

The mechanism for holding the arms 150 and

151 and the non-repeat pawl 184 out of the path .

of the stud 146 during nearly the whole analyz-~
ing operation, but particularly near the end of
the second cycle, will now be described.

The mechanism whereby movement of the total

control lever 64 from its “add” position to any of

“its “total” or “sub-total” positions rocks the shaft

128 (Figs. 32, 48, 57 and 148) was described above
under heading No. 22. It was also mentioned
that is was necessary on analzying and balancing
operations to rock the shaft 128 independently of
the total control lever. To accomplish -this the
shaft 128 must first be disconnected from the total
lever. Mechanism for so disconnecting the shaft
28 is illustrated in Fig. 149, and mechanism il-
lustrated in Figs. 29 and 31 is operated by this
disconnecting mechanism to restrain the arms
{50 and 151 and the non-repeat pawl! 184 in their
respective displaced positions.

It will be remembered that an arm 612 (Figs.
57, 148 and 149) fast on the shaft 128 is connected
to the arm 666 by a pair of yoked links 678 which
links carry between them a stud or rod 66T nor-
mally resting in an open slot in the end of the
arm 666. This arm is operated by, and under

the control of, the total lever, and in order to dis-

connect the arm 666 from the shaft 128, it is
necessary to remove the rod 667 from the slot in
the arm 666. The following described mechanism
is provided to accomplish this, and, incidentally,
to operate the mechanism shown in Figs. 29 and
31, to hold the arms 158 and §5f and the non-
repeat pawl (84 out of the path of the stud 146,
to thereby maintain the machine in released con-
dition throughout the plurality of cycles of oper-
ation comprising an analyzing operation.

A pitman 2135 (Fig. 149) having its right hand
end bifurcated to straddle and slide upon the
hub 2136 of the cam 2§27 carries a stud 2437 pro-
jecting into a cam groove 2138 in the face of the
cam 2127. Near its middle the pitman 2135 is
slidably supported by a stud 2139 carried by an
arm 2140 pivoted on the shaft 486, which stud
2139 projects into & cam groove 2{4f in the face
of the cam 2122 secured to the balance control
shaft (437. A cam slot 2142 in the enlarged left
hand end of the pitman 2§35 surrounds a headed
stud 2{/43 on an arm 244 pivoted on the shaft i28
and rigidly connected to the bell crank 675 by a
hub 2045,

It will be remembered that when the analyzing
control shaft 486 rotates on analyzing operations,
the balancing control shaft 1437 is stationary and
vice versa, when the balancing control shaft (437
rotates on balancing operations the analyzing
control shaft 486 remains at rest.

Near the middle of the first cycle of an analyz-
ing operation the cam groove 2§38 slides the pit-
man 235 toward the left, rocking the arm 2144,
the hub 2i45, and the bell crank 675 counter
clockwise. This movement of the arm 674 of the
bell crank 675 rocks the yoked links 670 counter
clockwise about the stud 67{, carrying the rod
667 out of the slot in the end of the arm 6686
and carries said rod into a slot in the arm 677 of

the lever 680. The shaft §28 is now disconnected 7

from the arm 666, which it will be recalled is op-
erated by the total control lever.

Referring now to Figure 29, s long link 2{4§
connects the arm 2i44 with an arm 2147 fast
on 2 shaft 2450 supported in the frames 32 and
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33. Also, a link 2161 connects an arm 2152 fast
on the shaft 2150 to an arm 2153 of a lever 2154
pivoted on a stud 2155 supported on a bracket
2156, secured to the hanger 3{{ (Figs. 29 and 36).
The leftward movement of the pitman 21358 (Fig.
149) by the cam groove 2138 on the first cycle of
an analyzing operation to disconnect the stud
6671 from the arm 666, rocks the arm 2i44 counter
clockwise, which movement Is transmitted by the
link 2146 (Fig. 29) to the arm 2{47, rocking this
arm and the shaft 2150 also counter clockwise.
This movement, by the link 2151, rocks the lever
2154 counter clockwise, thrusting the broad nose
2157 (Fig. 31) on the other arm 2458 of the lever
2154 beneath the shoulders 253 on the arms {50
and 151, at the same time positioning a shoulder
2160 on the arm 2158 above g spring stud 2466 on
the non-repeat pawl 184, holding the arms {50 and
{51 in their raised position, and holding the pawl

2. 31A)

At this time, that is near the end of the second
cycle when the release shaft 81 is operated to re-
lease the depressed amount keys, the depressed
analyzing key 58 or 59 (Fig. 15) would also release,
since the tappet 95 would rock the link 93, and
lower the detent bar 92. To prevent this and to
maintain the key 58 or 59 depressed, the control
bar 97 is held in its moved position.

To accomplish this, a bar 2148 (Figs. 15, 29
and 30) having its right hand end pivotally con-
nected to an arm 2149 secured to the shaft 2150,
is bifurcated at its opposite end and straddles the
release shaft 8f. When the shaft 2150 is rocked
counter-clockwise at the first cycle, as above de-
scribed, the arm 2149 thrusts the bar 2148 left-
wards, positioning 8 projection 2189 in the path
of the stud 154 on the link 100 supporting the
upper end of the control bar 91.

Thus it can be seen that, when the release shaft
81 is operated at the second cycle, the bar 87
Pigs. 15, 29 and 30) is held in its operated posi-
tion restraining the depressed key %8 or 88 in
operated position. ‘

Cperation of the shaft 2150 in the manner just
described, operates an interlock, described above
under heading No. 48, to prevent operation of the
carrigge release lever 1465 (¥ig. 92) when the re-
lease shaft 81 is rocked to release the depressed
account number (amount) keys at the end of
the second cycle.

One of the previously described arms 1909 (Pig.
92A) is connected by a link 1919 to an arm 1928
secured to the shaft 2150 which shatt, as set forth
above, is rocked counter-clockwise at the first
cycle of an analyzing operation and maintained
in its moved position until the fourth cycle.

The counter-clockwise movement of the shaft _

2150 and of the arm 1928 lowers the link {8(9
rocking the yoked arms 1808 counier-clockwise
into the paths of the ears i813 and 1902 on the
arms 1872 and 1903 respectively.’ B

When the release shaft 81 is rocked counter-
clockwise for the purpose of releasing the de-
pressed keys, the shatt 1875 1s rocked clockwise
by the arm 1880 (Fig. 92A) link (876 and arm
1871, rocking the arm 1874 clockwise out of the
paths of the ears 1813 and 1902. At this time the
card and book carriage would be free to be re-
leased by merely operating the lever 1468 (Fig.
92), but this is prevented by the yoked arms which
were rocked into the paths of the ears before the
arm 1874 was removed.

These parts are maintained in their respective

73

moved positions until the' fourth cycle of an ank-
lyzing operation when the cam 2138 (Fig, 149)
draws the pitman 2{35 toward the right, rocking
the arm 2i44 and the bell crank 618 clockwise
to couple the yoked links 670 to the arm 668. At g
this time the clockwise movement of the arm 2144
(Fig. 29) through the link 2148, rocks the arm
2141, shaft 2150 and arm 2152 also clockwise, the
link 2451 transmitting this movement to the lever .
2154 to rock this lever clockwise to normal posi- 19
tion, thus withdrawing the nose 2167 from be-
neath the arms {50 and 15i, and the shoulder

2169 from above the stud 246{ in the non~repeat —

pawl i84. Clockwise wise movement. of-theshaft 21607

~also raises the link 1919 (Fig. 92A) rocking the 15

arms 19093 clockwise out of the paths of the ears
1873 and 1902,

It will be rememberer that the cam 148 (Fig.
32) is rocked clockwise (see also Fig, 146) &t the ™

—-g0—i84-against counter clockwise movement ints-the—fourth—cycle; tocouple thie shatt 81 to the link
_path of the stud +46-—(See ¥ 20

185. Now, when this link is lowered near the end

of the cycle, rocking the release shaft 81 counter
clockwise past normal position, withdrawing the
stud 186 (Figs..20, 31 and 31A) from between the
arms 150 and 15§, and the pawl 184, the arms 150 25
and {51 are rocked clockwise by their respective
springs into the path of the stud 146, thus bringing
the machine to a stop at the end of the opera-
tion. . (See heading No. 10.)

It . may be noted here that exactly the same 80
operation of the arm 2144 and bell crank 6718
(Pig. 149) is effected on balancing operations by
the cam groove 2441 in the cam 2122 when the
cam 2021 remasins at rest. In this case the cam
groove 214f acting on the stud 2138 rocks the 35
arm 2140 counter clockwise and, due to the stud
2189 projecting through the slot in the pitman,
rocks sald pitman 2135 also counter clockwise, the
cam slot 2142 in the end of the pitman camming
the arm 2{44 and the bell ctank 8718 counter 40
clockwise to uncouple the link 678 from the arm -
666 and to operate the lever 2164 (Figs. 31 and
31A) exactly as above described for analyzing
operations and tor the same purpose. '

‘The cam groove 2141, (Fig. 149) near the end 45
of the fourth cycle of a balancing operation, rocks
the pitman 2135 clockwise to restore the displaced
parts associated therewith to their normal post-
tion. .

59. Feeler mechanism 50

The mechanism provided for exploring the ac-
count number and the balance perforated flelds
mechanically interprets the perforation and sets
individual racks according to the numerical value 55
of each digit in the particular perforated fleld
selected. A plurality of these racks is provided,
one for each denomination in the perforated field.
When these racks are differentially set under the
control of the account number perforated fleld, gp
each denominational rack communicates move-
ment to a verifying mechanism where each digit
comprising the number is compared with the cor-
responding digit in the account number set-up
on the keyboard of the machine. It will be re- @5
membered that the shafts 821 (Figs. 58, 59 and
165) are differentially rotated according to the
amount set on the amount keyboard. Each of
these shafts also communicates its movement by
racks to the verifying mechanism. The mecha- 70
nism for exploring the perforated fields of the
control cards will now be described. This mech-
anism is known herein as the “feeler mechanism.”

There are four feelers 2162 (Pigs, 151, 152 and
154 to 162 inc.) for each digit of a number per- 75
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forated on the card. .(See Figs. 5 and 8) It
will be remembered that each digit is repre-
sented by two of a possible four conirol points
located at the intersections of two horizontel and
four vertical lines. (See Fig. 8.) Perforations
may be made at one or more of these intersec-
tions according to the code illustrated in Figure
8. It is the combination of the perforate control
point and the imperforate control point that de-
termines the numerical value to be set on the
analyzing rack. - .

The feclers 2162 (Figs. 151 and 152, and 154 to
162 inclusive) are mounted-on the upper ends of
toothed feeler slides 2163, 2164, 2168 and 2066,
mounted to slide vertically on & prir of cross rods
2167 and 2168. These rods are carried by and
form g part-of the feeler frame comprising & pair
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of side plates 2169 and 2170 joined by a bar 21178
and the rods 2167 and 2168. Slots 2{7Z in the
notched slides 2163 to 2166 inclusive, fit within
annular grooves in the rods 2167 and 2168 to
accurately. Springs 2073 and

2174 normally press the slides 2183, 2064, 2188
and 2166 upwardly against the rods 2067 and
2{68. The upper ends of the slots 2172 are en=-
larged to a slightly greater diameter than the
largest diameter of the rods 2067 and 2168 in
order that the slides 2163 to 2088 inclusive may
be easily assembled on the rods.

The entire fecler frame is carried by & pair of
slotted arms 2875 and 2178 (Figs. 153, 154 and 155)
fast on a shaft 2077 supported in the frames 48
and 4f. The slot in the arms 2178 and 2076 em-~
prace rollers 2118 and 2679 projecting outward-
ly from the side plates 2169 and 2070. A cam
lever 2180 (Fig. 154) secured to the shaft 2077
carries a pair of spaced rollers 218{ cooperating
with s pair of cams 282 secured o the feeler
shaft 2095.

It will be remembered that the shaft 2088
makes two complete clockwise rotations (&3
viewed in Figs, 153, 154 and 156) ab each ana-
lyzing operation, that is, one-half of one rotation
at each cycle of an gnalyzing operation. At the
beginning of the first cycle the cams 2182 rock the
lever 2180, the shaft 2077 and the arms 2078 (Fig.
153) and 2076 (Fig. 154) clockwise, relsing the
feeler frame.

The side plates 2188 and 2170 are slotted ab
their lower ends to embrace & shaff 2088 sup-
ported in the frames 40 and 4! o guide the feeler
frame on its vertical reciprocating movement.
The roller 2118 (Fig. 153) on the front side of the
plate 2169 in addition to projecting through the
slotted arm 2178, also projecting through 2 slob
53184 in an arm 2185 on the bell crank 2086 fash
on the shaft 2183. An arm 2[87 (Fig. 185) also
fast on the shaft 2183 is siotied to embrace the
roller 2019, projecting from the rear side plate
2170. The arms 20185 and 2187 also serve to
guide the feeler frame when 16 is raised and low-
ered.

The other arm 2§86 of the bell cranlk 2186 car-
ries & pair of spaced rollers 2181 cooperating with
8 palr of cams 2192 secured fo the sheft 2098.
While the cam 2182 (Fig. 184) is raising and low-
ering the feeler frame to explore the perforated
fields of the control card, the cams 2092 (Fig.
153) hold the arms 2§85 and 2187 and the shaft
2(18% against movement.

At the beginning of the first cycle of an anslyz-
ing operation the cam 2182 moves the feeler
frames upwardly. The feeler slides 2(63 and 2060
inclusive traveling therewith under the influence
of the springs 2478 and 2174 to insert the feelers
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‘2162 int~ suitable guide holes 2183 in the perfo-

rator a2=d feeler plate 1393, there being a hole
2193 for each of the four feelers 2182 of each de-
nominational group.

The perforator and feeler plates 1280 and 1393
are secured to a heavy U-shaped casting 2194
(Figs. 58A, 1504, 155 and 172), secured to the
frames 40, 41 and 41. As the feelers enter their
respective guide holes 2198 in the plate 1393 they
encounter the account number perforated field on
the record control card, which, it will be remem-
bered, was placed in the machine before the op-
eration, and which was shifted to bring the ac-
count number field into alinement with the feelers
by operation of the analyzing lever §920, as de-
seribed under heading No. 50.

For convenience, let it be assumed that the
feelers are exploring the particular account num-
ber indicated on the control card llustrated in
Figure 5, namely, 1321, and that the particular
group of feeler slides 2163 to 2466 inclusive, illus~
trated in Figures 154 and 156 to 161 inclusive rep-~
resents the “tens” denominational group. Re-
ferring to Figure 5, it can be seen that the digit
in the tens position of the account number is a
“3»,  According to the code illustrated in Figure
8, “2” is respresented by & hole perforated at the
intersection of the left hand one of the vertical
lines and the upper one of the horizontal lines. It
may be mentioned here that the control perforga-
tions are made on two horizontal lines solely to
conserve space, 2s it can be seen that the vertical
lines running through the perforations can be
brought closer together by so doing, thus reduc-
ing the width of the control card. For purposes
of description these holes may be considered as
being on the same horizontal line.

VWhen the “tens” group of feelers is raised to
explore the corresponding perforated flelds, the
feeler 2162 carried by the feeler slide 2(63 finds
& hole perforated in the card and therefore is
not arrested by the card but proceeds through the

hole and through & hole 2(98% (Fig. 154) provid-

ed in the plate (280 for that purpose. There is
2 hole 2085 for each feeler 2162 of each group of
feelers. 'The feeler 2662 on the slides 264, 2165
end 2§68, however, come into contact with the
imperforate record card and the upward move-
ment thereof is thereby arrested. The feelers
and slides sre shown in this position in Figure 158.

At this time, that is, while the feeler carriage
is in its raised position, an aliner bar 2136 (Fig.
156) is operated to retain those feeler slides that
come into contact with the imperforate card in
their lower position, and retain those feeler slides
that found holes, in their normal positions rela-
tive to the feeler carriage. This aliner includes
the aliner bar 2196 (Fig. 156) secured to g yoke
2197 joining the lower ends of & pair of arms
2088 and 2199 having thelr upper ends pivoted
on the rod 2067. A bracket 2200 secured to the
yolze 2197 carries @ roller 226{ projecting into &
cam groove 2202 in a cam 2208 secured on the
shaft 28985,

At the proper time during the first cycle, to
be exact, just after the cams 2182 heave raised
the feeler carriage, the cam groove 2282 rocks
the yoke arms 2§98 and 2{89 clockwise, as viewed
in Fgure 156 carrying the aliner bar 2488 into &
notch formed by a beveled lower corner 2284 of
the slide remaining in their normal position, and
the shoulders 2205 on those slides whose upward
movement was arrested by the record cards, at
this time the parts cccupy the position in which
they appear in Figure 158,
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The cams 2182 now operate to lower the feeler
carriage to the position shown in Figure 159, the
aliner 2196 maintaining the slide 2163, whose feel-
er 2182 found & hole in the card, in its normal
position, and the slides 2164, 2166 and 2166 the
upward movements of whose feelers 2162 were ob-
structed by the imperforate control points on
the card, in their lowered position.

The code representing the account number
perforated on the record control card has now
been transferred to the feeler slide 21863 to 2166
inclusive, and it remains now for these slides to
control the setting of the ana,]yzmg differential
racks.

60. Analyzing differential mechanism

A plurality of horizontally shiftable racks 2206
(Figs. 151, 152 and 165), known herein as the
analyzing racks, is provided in the machine and
these racks are set differentially under the con-
trol of the feeler slides 2163, 2164, 2165 and 2166.

These racks 2206, at their right hand ends, are .

slidably mounted between spacing collars 2207
on a red 2210 supported in the frame 40 and the
bracket 405, and spacing collar 221§ on 8 rod
2212 supported in the frames 40 and 4. The
left hand ends (Fig. 165) of the racks 2206 are
slotted and embrace spacing collars 2213 on a
rod 2214 supported in the frames 46 and 4f.
Each of the racks 2206 carries a series of ten
studs 2215 on the enlarged right hand end there-
of, said studs being placed alternately one on
one side of the rack and the next on the opposite
side.

A series of ten coupling latches 2216 (Fig. 151)

is pivotally carried on a differential actuator 2217,
These latches are normally hooked over the studs
The latches.

2215 gas illustrated in Figure 151.
2216 are disposed alternately, one on one side of
the actuator 2217 and one on the other, to cor-
respond with the alternately arranged studs 2215
on the racks 2206. There is a differential actu-
ator 2217 associated with each of the denomina-
tional racks 2206 and all of said actuators have
their upper ends secured to a shaft 2248 jour-
naled in the frames 40 and 4!. The lower ends
of all of the actuators 2217 are secured to a rod
2219. Secured to the shaft 2218 is a pair of arms
2220, one on each side of the group of actuators
22{17 (see Fig. 152), the lower ends of which arms
are also secured to the rod 2218, Thus the arms
2226, shaft 2218 and rods 2219 form the differ-
ential dctuator frame. This frame receives an
oscillatory movement first clockwise (Fig. 151)
and then counter clockwise to normal at each
analyzing operation of the 'machine. These
movements of the analyzing differential actua—
tors occur as follows:

At the first cycle of an analyzing operation the
actuators 2217 swing clockwise about the shaft
2218 as a pivot, to set the racks 2206 according
to the interpreted code of the account number.
At the second cycle the actuators return to their
normal position to restore the racks, then at the

= third cycle the actuators are again swung clock-

wise, this time to set the differential racks 2206
according to the old balance perforations repre-
senting the last old balance perforated on the
card. The racks are then returned to normal
position when the actuators 2217 are restored
counter clockwise at the fourth cycle. The
mechanism for operating the actuators is de-
scribed below.

Before the racks 2206 can be shifted leftward
as viewed in Fig. 151, to set values thereon, all
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of the digital coupling latches 22!6 but one, must
be unhooked from its stud 2215, This is accom-
plished through the medium of the feeler slides
2163, 2164, 2165 and 2166, which, it will be re-
called, were raised te explore the account number
perforated fleld at the beginning of the first cycle
of operation and which were set according to the
code of the particular account number perforated
on the card.

When the feeler slides were withdrawn from
the card they -7:re. positioned as illustrated in
Pigure 159, that is, the slide 2163 having encoun-
tered a hole in the card was not displaced relative
to the feeler carriage whereas the feeler slides
2164, 2165 and 2166 having encountered imper-
forate control points on the card were arrested
in their upward movement. Consequently, when
withdrawn were one space below the slide 2183.

The cams 2192 (Fig. 153) now rock the shaft
2183 and the arms 2185 and 2187 counter clock-
wise carrying the feeler frame together with the
feeler slides therewith to the positions in which
they are shown-in-Figure_160, wherein the teeth

on the slide are in cooperative relation withbroad— -

tails 2221 on the ends of the coupling latches
2216. The cams 2182 (Fig. 154) now operate to
lower the feeler frames an additional distance to
the position shown in Figure 161. This move-
ment, due to the arrangement of the teeth on the

slides 2163 to 2166 inclusive, rocks all of the cou- 3

pling hooks 2218, but one, clockwise against the
tension of the springs 2222, out of engagement
with their respective studs 2215 on the racks
2206. The actuator frame is now rocked clock-
wise, and, by the particular hook 2216 selected,

-shifts the rack 2206 correspondingly toward the

left.

Since the feeler sildes were set according to
the code of the digit “2”, the “2” latch is selected
and remains engaged with its stud 2215 so that
when the actuator frame is given its invariable
rocking movement, the selected hook transmits
the movement to the rack 2206 for this particu-
lar denomination, moving the rack two steps of
movement.

A brief description of the tooth system on the
feeler slides will be given in order that a complete
understanding may be had of the manner in
which the slides 2163 to 2166 inclusive withdraw
all but a particular one of the coupling latches
to control the extent of movement of the dif-
ferential racks.

" Referring to Figure 162 it will be observed that
several small circles appear alongside each of the

four feeler slides. These circles correspond to :

the code of perforations according to the code to
the right of the vertical line of perforations 1812
fllustrated diagrammatically in Figure 8. Nor-
mally the feeler slides are spaced close together
so that the four slides of each denominational
group cooperate with the broad tails 2221 of the
coupling latches of the same denomination (see
PFigures 152 and 155). In Figure 162 the feeler
slides are separated to show more clearly the ar-
rangement of the teeth on each slide. The hori-
zontal lines in Figure 162 index the tooth on each
of the slides which cooperate with the tails 22214
on the corresponding coupling latch 2216. It can
be seen that there is no tooth on the slide op-
posite the circle. For instance, in the “3” posi-
tlon there is a circle alongside the slide 2166, and
consequently there is no tooth on the slide in that
position. Also there is a circle in the “3” posi-
tion opposite the slide 2164, therefore no tooth is
provided in this position on the slide 2164, - There
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is a tooth on the slide 2185 and one on the slide
2163 opposite the tail of the coupling latch in the
“3” position.

When the feelers 2162 are pressed upwardly
agalnst the card, as described above, the feelers
on the slides 2164 and 2166 pass upwardly through
the holes whereas the feelers 2462 on the slide
2168 and 2165 come into contact with the card.
Now when the feeler slides are lowered, the slides
2163 and 2165 are moved downwardly one-half
step below their normal position. This brings &
blank space on each of these glides opposite the
tails on the “3” coupling latch. The slides 2164
and 2166 remain in the normal position. There is
now a blank space on each of the sliides opposite

- the tail 2221 of the “3” coupling latch. But there

is a tooth on one or more of the other slides op-
posite each of the remaining latches 226, When
the feeler frame is rocked and then lowered the
additional distance mentioned above, the teeth
on the slide cooperating with the tails 2224 of

the coupling latches 2216 rock all of said Iatches
—exeepting-the 3" latch out of engagement with

the several studs 2215.

In this example it can be seen that there is a
tooth on each of the slides opposite the zero
latch (Fig. 162). The teeth in the gero position
on the slides 2164 and 2i86 which remain in their
normal position rock the “zero” latch. Opposite
the “1” latch there is a tooth on each of the slides
2{63, 2164 and 2165, but none on the slide 218§
in this position. The slide 2{84 is not lowered,
therefore the tooth thereon rocks the “1” latch.
Opposite the “2” Ilatch there is & tooth on the
slides 2164, 2165 and 2168 but rone in this posi-
tion on the slide 2163. The slides 2063 and 2085
are lowered, moving the tooth on the latter out
of line with the “2” latch, but moving & tooth on
the slide 2183 into line with saifd latch. In the
“3” position there is & tooth on the slides 2083
and 2165, but these slides are lowered and there
being no tooth cn the slides 2{64 and 2163 the “3”
latch remains connected to the differential rack
2286. By close inspection of Figure 162 it can be
seen that when the feeler slides are set according
to the code of any digit the corresponding dif-
ferential Iatch 2216 is sllowed to remain heoked
over its stud 2215 and all of the remainder of the
latches are rocked out of engagement with their
studs leaving the actuator 2217 coupled to iis
particular rack 2206 by the latch 2200 corre-
sponding in value to the value of the digit whose
code is perforated in that particular denomine-
tional column on the card.

After the particular latch 22018 is selected, as
above described. It is desirved to lock the selected
latch in its engaged position and to lock the rest
of said latches in their disengaged position before
the differential is operated. This is accomplished
by studs 2223 (Figs. 151 and 152) on locking bars
22248 having their upper ends fast on & rod 2228.
One end of the rod 2228 is supported in and
travels in a curved slot 2228 in a plate 2227 ge-
cured to the frame 40 and the opposite end
travels in & similar slot (not shown) in the
bracket 405 (Fig. 152). A rod 2230 connects
the lower ends of all the bars 2224. A peir
of links 2231 (Fig. 151) only one keing shown
herein, connects the rod 2280 with the erms 2828
on the shaft 22(8.

The bars 2224 are located one between each
denominational rack 22086 and its neighboring
rack, one on the outside of the lowest de-
nominational rack 2206 and one on the oul-
side of the rack of highest denomimatiom. Ib
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will be noted, by referring tc Plgure 151, thet
the studs 2228 on the front side of the
bar 2224 cooperates with latches 22i8 repre-
senting the digits 1, 3, 5, 7 and 9 of the denomi-

national rack 2208 {llustrated in this figure,

whereas the studs 22283 on the rear side of
the bar 2224 cooperates with latches 22i6 repre-
senting the digits 0, 2, 4, 6, 8 of the next lower
denomination. The end bars 2224 alongside the
rack 2206 of the lowest and highest denomina-
tions, respectively, have studs 2223 on one side
only cooperating with the latch of their respec-
tive denominations.

After the differential latch is selected the rod

2225 is moved toward the right, as viewed in

Figure 151, swinging the locking bars 2224 clock-
wise about the rod 2238 as a pivet. This posi-
tions the studs 2223 beneath the ends of the
coupling latches 2216, which were rocked out of
engagement with their studs 2248, and positions
the particular one of the studs 2223, depending

“upon-which Iatch 2218 is selected above the end

of the selected latch.

The mechanism for operating the locking bars
2224 includes a pair of cams 2232 (Pig. 151) fast
on the shaft 2096. These cams cooperate with
rollers 2234, on a long pitman 2288, which pitman,
being slotted near its right-hand end embraces
the hub of the cam 2232, and is slidably support-
ed thereby. The other end of the pitman is piv-
otally connected to & lever 2236 fast on & shaft
2237 journsaled in the frames 40 and &{. A lever
2238 (Fig. 152) just like the lever 2238 is also fast
on the shaft 2237 but spaced apart the proper
distance from the lever 2236. The levers 2236 and
2238 are connected by links 2239 and 2249, respec-
tively, to the rod 2228, which rod with the links
2239 and 2240 forms & ball for operating the
locking bars.

The cam 2232 are so shaped that at the proper
time, after the coupling latch has been selected,
they draw the pitman 2235 toward the right, as
viewed in Fig. 181, rocking the lever 2286, shaft
2287 and the lever 2238 clockwise. This move-
ment is transmitted to the rod 2225 by the links
2239 and 2240 to swing the locking bars 2224
clockwise, thus locking the coupling latches in
their adjusted positions.

Mechanism is now operated to drive the ac-
tuators 2207 to shift the racks 2206 toward the
left (Fig. 151) a distance determined by the par-
ticular coupling latch selected under control ot
the perforated field on the control card. This
mechanism includes & pair of cams 2241 (Fig.
151) secured to the shaft 781, Cooperating with
the cam is a pair of rollers 2242 carried by & cam
lever 2243, secured to a shaft 2244 supported in
the frames 48 and 40. The shaft 2244 also has
secured thereto a pair of arms 2245, one of said
arms being secured near each end of the shaft.

Normaliy the cams 2244, the shaft 2244 and the
arms 2245 occupy the positions in which they
are shown in full lines in Figure 151. The shaft
781, and consequently the cams 224¢, receive one
counter clockwise rotation at each cycle of op-
eration of the machine, to rock the lever 2243,
shaft 2244, and the arms 2248, frst clockwise and
then counter clockwise to normal. This move-

ment is idle on all operations except analyzing
i

operations.

A palr of links 2246 (Plegs. 151 and 152) are
pivotally connected to each of the arms 2220, se-
cured to the shaft 2218, and normally have their
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2247, only one of which is shown herein, project-
ing one from the irame 48 and one (not shown)
projecting from the frame 41. After the cams
2241 have rocked the arms 2245 clockwise their
full extent of movement, the studs 2258 carried
by these arms rest above notches 2251 in the up-
per edges of links 2246, Just before the arms
224% commence their counter clockwise move-
ment, the cams 2232 operate to rock the levers
2236 and 2238 'and the shaft 2237 clockwise,
as above described, to operate the locking bars
2224, Links 22852 ' (Figs. 151 and 152) connect
the links 2248 to arms 2283 fast on the shaft 2237.
‘When the shaft 2237 is rocked clockwise as above
described, the arms 2253 thrust the links 2252
upwardly, raising the links 2248 to engage the
notches 2251 with the studs 2250 on the arms

. 2245,

Now, when the cam 224! rocks the arms 2245
counter clockwise, the links 2248 are drawn there-
with toward the left, rocking the arms 2220 clock-
wise, and by the bail 2218 rocks all of the differ-
ential actuators 2217 clockwise. Each of the ac-
tuators receives exactly the same invariable os-
cillatory movement to differentially actuate its
associated rack 2206 a variable distance, depend-
ing upon which one of the coupling latches 2216
was selected. If the “0” latch is selected, the
rack 2206 receives no movement as it can be
seen by examination of Pig. 151 that this latch is
pivoted on the rod 2218, upon which is pivoted
the actuator 2217 and consequently serves only
to hold the rack in its zero position when it is
selected. If the “1” Iaich-is selected, the rack
2206 receives one step of movement. If the “2”

- latch is selected, the rack is given two steps of
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movement, ete.

‘While the racks 2208 are set to correspond to
the several digits of the account number perforat-
ed on the card, mechanism to be described later
is operated to compare the account number thus
picked up from the card with the account number
set up on the amount keyboard, preparatory to
the operation. Near the end of the first cycle
and overlapping into the second cycle, the cams
2203 (Fig. 156) rocks the aliner bar 2196 counter
clockwise, disengaging the aliner from the feeler
slides, whereupon the springs 2173 and 2174 act
to shift the feeler slides upwardly to their nor-
mal position, against the rods 2167 and 2168.

Means is provided positively to restore the feel-
er slides to their raised position in the frame,
in case one or more of them should bind or stick.
This means includes- the mechanism shown in

Figure 154, for raising and lowering the feeler .

frame. After the aliner 2196 (Fig. 156) is with-
drawn from engagement with the feeler slides,
the cams 2182 (Fig. 154) early in the second cy-
cle, further lowers the feeler frame. This brings
the lower end of the feeler slide into contact with
the shaft 2183, thus bringing the bottom of the
slots 2172 into contact with the rods 2167 and
2168. The cams 2182 now raise the feeler frame

and the feeler slides to their normal position, as

shown in Figure 154. At about the same time
the cams 2692 rock the arms 2188 and 2187 clock-
wise, rocking the feeler frames and the feeler
slides to their upright position.

Also, at approximately the same time, the
cams 2241 (Fig. 151) rock the arms 2248 clock-
wise, shifting the links 2248btoward the right.
This rocks the actuators 2217 counter clockwise,

drawing the racks 2208 toward the right, to their .

normal or zero position.

. 77
As soon as the restoring movement of the actu-
ators 2217 is completed, the cams 2232 rock the
shaft 2237 and levers 2238 and 2238 counter
clockwise to withdraw the locking bars 2224, re-
leasing the coupling latches 2216 to the action 5
of their springs 2222, Counter clockwise move-
ment of the shaft 2237 also rocks the arms 2253
in the same direction, lowering the link 2252,
thereby uncoupling the links 2248 from the stud
2250 on the arms 2248 and hooking said links 10
2246 over their studs 22417. .
Mechanism is operated after the ecoupling
latches 2216 are unlocked to positively hook said
latches over their respective studs 2215. Nor-
mally the springs 2222 accomplish this function
but it is desirable to make certain that the
latches are all properly restored. 'This mecha-
nism includes a stud 2254 projecting laterally
from the rear one of the cams 2232 (Fig. 151).
After these cams have thrust the pitman left-
ward to remove the studs 2223 on the locking
bars 2224 from engagement with the ends of the
latches 2218, the stud 2254 comes into engage-
ment with the beveled end 2285 of a lever 22586,
pivoted on the shaft 2117. A link 2287 connects
the lever 2258 with an arm 2258 fast on a shaft
2259 supported in the frame 40 and bracket 4085.
Secured on the shaft 2289 is a series of arms
2260, each of said arms carrying on its free end
8 pair of bars 2261, Each pair of bars is secured
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- together at their lower ends and have holes

therein through which holes studs 2262 on the
latches 2218 project. Referring to Figure 151
1t can be seen that the particular bar 2261 illus-
trated therein cooperates with the studs 2262
of even numbers, that is, with the “2”, «4», “g»,
ete. digital latches, or the latches on the front
side of the rack 2208. The bar 2261, on the front
side of the arm 2260, cooperates with the studs
2262 on the odd number digital latches on the 40
racks 2208 of next higher denominational order.

It will be noted that there is no hole in the bar
2261 for the studs on the “0” latches. Instead,
projections 2263 on the ends of arms 2260 coop-
erate with studs 2264 on the “0” latches. Also 40
the openings in the bars cooperating with the
“9” latches are narrow slots, which hold the
bars 2261 in the positions in which they are
shown in Pigure 151.

When the latches 2218 are rocked to disen-
gage them from thelr studs 2218, the studs 2262
raise the bars 2261, rocking the arms 2260 and
shatt 22569 clockwise. The lnk 2257 transmits
this movement to the lever 2286, rocking this
lever counter clockwise, the stud 2254 having
been carried out of the path of the lever 2256
at the beginning of the operation.

After the racks 2208 have been restored to
their normal positions and the bars 2224 rock to
disengage the studs 2223 from the latches, the
stud 2254 strikes the end 2255 of the lever 228586,
rocking said lever clockwise.. The link 2257
transmits this movement to the arm 2258 and
the shaft 2259, rocking this shaft and the arm
2260 counter clockwise to lower the restoring
bars 2261. This completely restores any of the
latches which have not already been restored by
thelr springs 2222, In the case of the “0” latch,
the projection 2263 comes into contact with the
stud 2264 to insure that this latch is fully re- 70
stored. ’ e
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61. Verifying the account number

It has been previously stated that on analyzing
operations the account number is verified, by 75
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comparing the account number set up on the
keyboard with the account number picked up
from the inserted record card. If ome or more
digits of one of said account number does not
agree with the corresponding digit or digits of
the other number, mechanism ig operated to dis-
able the printer, thereby preventing the machine
from printing the account number on the audit
strip, slip and book. This verifying mechanism
also prevents printing the old balance, which is
picked up from the control record card, on the
audit strip. The mechanism for verifying the
account numbers will now be described.

It will be remembered that the shafts 82
(Flgs. 59 and 165) are rotated differentiaily
under the control of the amount keys for the
purpose of setting the amount type wheels.
Each of the shafts 82¢ has s pinion 2268 (see
also Plgures 58, 68A and 150) fast thereon, which
pinions mesh with perforator racks 2266, the
right hand ends of which are guided by spacing
collars 2267 on the shaft 836, and are guided
and supported by spacing collars 2270 on a rod
221§ supported by the frames 40 and 67. The
left hand ends of the racks 2266 are slidably
supported by the rod 806 and are spaced apart
the proper distance thereon by spacing collars
2272 (Fig. 58). °

The racks 2268 are slid toward the right, as
viewed in Fig. 165, a distance egual in number
of steps of movement to the value of the key de-
pressed in the corresponding bank. The racks
2266, excepting the two racks of highest de-
nominational order, cayry teeth 2213 on their
lower left hand edges, meshing with segment
gears 2274 on arms 2278, mounted on a rod 22186,
supported in the frames 40 and &0.

A segment 2277 on the other end of each the
arms 2215 meshes with a gear 2278 (Figs. 163 and
164) pivoted on a stud 2279 carried by an arm
2280 secured to & hub 228§ mounted on the rod
2276. A gear 2282 pivoted on the stud 2279 and
secured to the gear 2218, meshes with a gear 2288
rotatably mounted on a flanged hub 2284 secured
to the arm 2275. ‘The gear 2283 is secured to a
large disk 2285 having a single V-shaped notch
2286 in its periphery. A segment 2287 secured
to the hub 2281, to which is secured the arm 2288,
meshes with teeth on the left hand upper edge
of the rack 2208, There is & notched disk 2285
and a planetary gear unit, such as thai jus§ de-
scribed, associated with each of the racks 2226
and 22086 except the two of highest denomina-
tional order. The reason for omitting the verify-
ing mechanism of the two highest denominational
orders, is that the account numbers never ex-
ceed seven digits.

When & shaft 821 (Fig. 1656) is differentially
roated by the.amount differential to set the
account number represented by the key depressed
in that particular bank, on the type wheels, the
rack 2266 associated therewith is shifted toward
the right, rocking the arm 2278 clockwise & cor-
responding extent of movement. This movement

of the arm 22715 by the segment 2277 rotates the .

gears 2278 and 2282 counter clockwise. Since at
this time the arm 2280 is held against movement
by the segment 2287 meshing with iés rack 2206,
which is set latefF, the counter clockwise rotation
of the gears 2278 and 2282 rocks the gear 2283
and consequently the disk 2285 clockwise, carry-
ing the notch 2288 out of its normal position.
Later, during the first cycle of the analyzing op-
eration, the racks 2208 are set, as above described,
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under the control of the account number per-
forated field of the control card,

If each of the digits of the account number set
on the racks 2206 is exactly the same as the cor-
responding digits of the account numbers set on
the racks 2266, the disks 2285 are rotated to their
normal positions in the following manner:

Referring to Figure 165 and assuming that the
particular rack 2266 illustrated in the figure was
moved two steps toward the right, the disk 228%
-associated therewith is rotated two steps of move-
‘ment in a clockwise direction. If the “2” cou-
pling latch 2216 (Fig. 151) was selected, the rack
2208 is shifted two spaces toward the left, as
above described, when the actuators 2217 are op-
erated. This rocks the segment 2286 (see also
Fig. 163) clockwise two spaces, carrying the arm
2288 therewith. The arm 2275 is held at this
time, and a3 the arm 2288 rocks clockwise the gear

10

2218 rolls over the segment 22717 rotating the 20

gears 22718 and 2282 clockwise on their pivot 22179.
Since the gear 2282 is larger than the gear 2218,
meshing with the segment 2277, said gear 2282
rocks the gear 2283 counter clockwise two steps

of movement carrying the disk 2285 counter 25

clockwise therewith and restoring the notch 2286
in the periphery of said disk to its normal posi-
tion. The account numbers in this case are said
to agree.

I the feelers 2162 for a particular denomina-
tional order find the code for the digit “1” instead
of digit “2”, the rack 2208 is moved but one step
toward the left and consequently the disk 2285
is rocked one step only in a counter clockwise
direction. This does not fully restore the disk,
but leaves the disk standing one step out of nor-
mal position, and the account numbers, there-
fore, do not agree. Or let it be supposed that
the code for digit “3” was perforated in the
denominational column corresponding to a key
bank wherein the “2” key was depressed. The
«“2” key in this case controls the differential to
shift the rack 2266 two spaces, rocking the disk
2285 two spaces out of normal. But the “3” per-
forated on the card selects the “3” coupling latch
2206, and the rack 2206 is moved three spaces
leftward, rocking the disk 2285 three spaces in a
counter clockwise direction. This carries the
notch 2286 one step past normal and the account
numbers again do not agree.

Cooperating with the disk 2285 (Fig. 165) is a
bail 2287 supported on a pair of arms 2290, only
one of which is shown herein, secured on a shaft
2291, extending between the frames 40 and 4i.
If the account numbers agree and the disks 2285
all return to their normal position with the
notches 2286 in alinement opposite the bail 2287,
the shaft 229§ and the arms 2290 may be rocked
counter clockwise, carrying the bail into the
notches 2286. When this condition obtains, that
is, when the account numbers agree, the card is
herein referred to as “accepted” and the machine
proceeds to perform its several analyzing func-

" tions.- However, if one or more of the disks 2285
are not moved backwardly far enocugh, or are
moved pest normal position, the peripheries of
sald disk or disks are presented to the bail 2287
thus blocking counter clockwise movement there-
of. In this case the account numbers do not
agree and the eard is rejected, that is, the ma-
chine does not make a proper analyzing operation
and the card and book carriage is shifted to its
“gut” position at the end of the operation. Also,
when the card is rejected mechanism is operated
to disable the printing mechanism, to maintain
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the interlock between the analyzing lever 1920 -.

and the transaction keys (see heading #51), thus
compelling the operator to make another analyz-
ing operation before the machine can be operated

- for any other purpose.

This mechanism is operated under the control

" of the verifying disk 2285 and includes the verify-

ing shaft 1983 (Figs. 81, 134, 135, 166 and 171).

~This shaft is normally held against rocking move-
ment by the mechanism illustrated in Figure 81

and described above. (See heading No. 50.) The
verifying shaft 1983 has two positions, namely an
“accepted position” and a “rejected position.”
This shaft normally occuples the “accepted” po-
sition and is not rocked on operations when the
card is “accepted”, but is rocked counter clock-
wise to its “rejected” position when the account
numbers do not agree. The control resides in the
disks 2285 (Fig. 165). If these disks are all po-

‘sitioned with the notches 2288 opposite the bhail

22817 the shaft 2291, arms 2290 and bail 2287 may
be rocked counter clockwise idly, permitting the
verifying shaft to remain in its accepted posi-
tion, but if one or more of the disks are displaced
the bail 2287 is held against clockwise movement,
and the following described mechanism  is: op-
erated to rock the verifying shaft 1983 to its
“rejected” position.

A link 2292 (Pigs. 75, 75A, 165, 166, 167, 169 and
171) connects an arm 2293 secured to the shaft
2281, and an arm 2284 of a bell crank 22985 pivoted
on a stud 2298 in the frame 41. The other arm
2297 of the bell crank 2295 carries a floating lever
2299 pivotally mounted on the arm 2287 on a stud
2300 projecting therefrom. A stud 238! on one
arm 2302 of the lever 2299 is embraced by a
bifurcated arm 2303 secured to the verifying
shaft 1983. A stud 2304 on the other arm 2305 of
the lever 2299 is embraced by a bifurcated arm
2306 of a lever 2307 fulcrumed on the shaft §983.
The other arm 2310 of the lever 2307 is bifur-
cated and embraces a stud 2311 carried by an arm
2312 fast on a shaft 2313, journaled in the frames
40 and 44, and in a brackst 2314 (Figs. 166 and
174) secured to the inner side of the side frame
35.
shaft-2313 from the arm 2312, carries a stud 2316

+ projecting through an open slot in the end of an

50

ear 2317 bent at right angles from the lower end
of a vertically disposed pitman 2318.

The lower end of the pitman 2318 is slotted .

" and straddles and is guided by the shaft 476.
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The slotted upper end of the pitman embraces
an annular groove in a collar 2319 (Fig. 166) se-
cured to the shaft 486. A stud 2320 cn the pit-
man 2318 projects into s cam groove 232/ in the
face of a large cam 2322 secured to the shaft 488.
This shaft, it will be remembered, makes. one-
quarter turn in a counter clockwise direction (as
viewed in Fig. 174) at each of the four cycles
comprising an analyzing operation, making one
complete counter clockwise rotation at each
analyzing operation.
. Near the end of the first cyc]e of an analyzing
operation the cam grove 2321 (Fig. 174) lowers
the pitman 2318, rocking the arm 2315, shaft 2313
and the arm 2312 (Pig. 166) counter clockwise,
and by the coupling stud 23¢{ rocks the lever 2397
clockwise. Just prior to this movement of the
lever 2301, the cams 1983 (Fig. 81) rock the lever
1987 clockwise to remove the stud 1985 from the
notch 1991 or 1992 in the arm 1984. A spring
2325 yieldingly holds the arm 1984 and shaft 1983
in the “accepted” position.

Now, when the lever 2307 (Fig. 166) is rocked

An arm 2315, fast on the other end of the

lever 2330 is in the form of a finger normally

79

clockwise lt carries the stud 23“ therewith and

" the floating lever 2299 pivots either on- the stud

2308 or on the stud 2384. If the notches 2288
(Pig. 165) in the disk 2288 are all in line opposite
the bail 2287, that is, if the compared account 5
numbers agree, the hail and the shaft 2281 are
free to rock counter clockwise. ' This permits the -
bell crank 22986 to rock counter clockwise, under
the influence of the lever 2307 operated by the
cam 2322, the floating lever 2299 pivoting on the 10
stud 2301. The spring 2325 (Fig. 81) at this
time holds the arm 1984, shaft 1983 and arm 2308 -
(Flig. 166) in the “accepted” position.

At the beginning of the second cycle the cams
1993 (Fig. 81) reengage the stud 1985 with the 15
notch 1991 in the arm 1984 to restrain the veri-
fying shaft in the “accepted” position during the--
remainder of the analyzing operation. - Shortly

. after this occurs the cam 2822 rocks the lever 2307

counter clockwise to normal position, rocking 20
the floating lever 2298 also couunter clockwise
about the stud 2361. This movement rocks the -
bell crank 2295 clockwise and, through the link
2292 rocks the shaft 2291 and bail 2287 clockwise

to normal position. 25
" If, when the lever 2307 (Fig. 166) rocks clock-
wise, one or more of the disks 2285 (Fig. 165)
‘presents their unbroken peripheries to the bail
2287, the shaft 2284, and consequently the beill
crank 2295 are held against counter clockwise 30
movement, and the clockwise movement of the
lever 2307 rocks the floating lever 2299 about
the stud 2300 as a pivot. This movement lowers
the stud 2301, rocking the arm 2393 and the veri-__
fying shaft 1983 counter clockwise to the rejected 3%
position.

The stud 1985 (Fig. 81) s subsequently en-
gaged with the notch 1992 to maintain the veri-
fylng shaft in its rejected position throughout

mainder of the analyzing operation. After 40
the erifying shaft 1983 is thus alined and locked,
the lever 2807 (Fig. 166) is restored. The stud
2301 is now held against movement and forms a
pivot for the floating lever 2299, which is rocked
counter clockwise by the restoring movement of 45
the lever 2307. This rocks the bell crank 2295
clockwise and, through the link 2282, rocks the
shaft 2291 and bail 2287 also clockwise, moving
the bail away from the peripheries of the disks
2285. 50

The parts remain in the positions, just de-
scribed, until the stud 1985 (Fig, 81) is moved
out of engagement with the arm 1984 at the next
analyzing opsration. When this occurs the spring
2325 (Fig. 81) rocks the verifying shaft 1983 59
clockwise to its accepted position. This rocks the
arm 2393 (Fig. 166) also clockwise, rocking the
lever 2299 counter clockwise about the stud 2304
as a pivot, thus rocking the bhell crank 2295 and
the bail 2287 counter clockwise to normal posi-
tion with the bail just clear of the peripheries of
the disks 2285.

" To obviate any failure of the spring 2325 to
restore the verifying shaft due to friction, bind-
ing, etc., & pair of cams 2326 (Fig. 166) fast on
the shaft 1840 cocperates with a pair of rollers
23217 carried on one arm of a lever 2330 pivoted
on the shaft 1983. The other arm 2331 of the

-1

0
resting slightly below the stud 2300. At the

proper time, just after the stud 1985, (Fig. 81)
is disengaged from the arm (984, the cams 2326
(Fig. 166) rock the lever 2330 clockwise, the finger
2331 raising the stud 2800 to its normal position 75
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in case the spring 2828 hss not already done so.
The lever 2380 is restored idly at the beginming
of the second cycle. -

The mechanism whereby the verifying shaft,
when said shaft is rocked to its “rejected” posi-
tion, disables the printing mechanism, ete., is de-
scribed later under heading No. 64, the descrip-
tion at this time being confined to the opera-
tion of the analyzing machine when the card is
“accepted.”

It is to be understood, however, that the ac-
count number verifying mechsnism deseribed
above, functions at all analyzing operation of
the machine, but operates to cripple printing
mechanism only when the account numbers do
not agree, that is, when the card is rejected.

62. Line feeler

When a card is placed in the machine prior o
an anslyzing operation it is essential that the
card carriage be shifted lengthwise to select the
next blank line, - This is done manually, as de-
scribed above (see heading No. 47). If & line
that has already been used is selected, the wrong
balance would be picked up at the analyzing op-
eration, resulting in an error in the account. Also
double impression would be made in the print-
ing column. For these and other incidental
reasons a line feeling device is embodied in the
machine of the present invention, which makes
impossible a normal operation of the machine
should any line other than the next blank line
be selected.

In case a wrong lne is seclected the line feeler
mechanism controls the verifying shaft {983 to
prevent the analyzing machine from functioning
in its normal manner.

The line feeler mechanism is best shown in
Figures 167, 169 and 171, and includes 3 pair of
feelers 2332 and 2333, and & feeler 283§, The

feelers 2332 and 2333 are mounted on the upper.

end of a vertical slide 2335, and the fecler 2334
is mounted on the upper énd of & slide 2338. Both
of these slides are slidably supported on a pair
of studs 2337 projecting from a bracket 2338 se-
cured to the frame 41 (Fig. 167), the slides cc-
cupying a recess in the frame. Springs 2338 and
2340 urge the slides upwardly but they are nor-

-mally restrained in their lower positions by an

ear 2341, carried on the free end of an arm 2342
of a bell crank 2343 pivotally supported on a stud
2344 in the frame 4{. A link 23435 connecis the
other arm 2346 of the bell crank with an arm
2347 of s bell crank 2388 pivoted on the shaft 1080
supported in the frames 4{ and 48. The periph-
ery of a cam 2381 fast on the drive shaft 78( co-
operates with the upturied end of the other arm
2352 of the bell crank 2388. The cam 286( and
bell crank 23850 are just in front of the frame &4,
which is shown broken away in Flgure 167 for
clearness, whereas the Hnk 2348 and the bell
crank 2343 are on the opposiie side of the frame
&1. 'The stud by which the link 2348 is connected
to the arm 2347 extends through a clearance
opening (not shown) in the frame 41.

A finger 23853 (Fig. 167) secured to the shaff
2237 normally cooperates with & stud 2354 pro-
jecting from the link 2348 to restraim the bell
crank 2343, link 2348 and the bell crank 2350
against the influence of the feeler springs 2333
and 2340, holding the arm 2362 away from the
cam 235! and holding the feeler slides in their
lower position. )

After the coupling latches 22§€ (Fig. 151) are
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selected, the cams 2232 gperate the pitman 2238
to rock the shaft 2237 clockwise for the purpose
of actuating the locking bars 2224. When the
shaft 2237 rocks clockwise the finger 2353 (Fig.
167) releases the link 2345 and the bell cranks
2343 and 2350 to the action of the springs 2339
and 2340, however, at this time the cam 238{ has
rotated far enough to restrain these parts until
near the end of the first cycle of operation when
the periphery of the cam 238{ falls away. At
this time the arm 2352 follows the configuration
of the cam, which permits the springs 2338 and
2340 to raise the feeler slides 2335 and 2336
thrusting the feelers 2332, 2333 and 2334 upward-
1y to explore the line control perferated field com-~
prising the vertical line of perforations 1812 (Fig.
5) and its imperforate proiongation through the
unused ‘horizontal lines. Figure 9 illustrates the
position at which the feelers explore the line se-
lecting perforated fleld. Referring to this figure,
it can be seen that the feeler 2334 probes the
selected line, that is, if the proper line has been
selected, the first unused and therefore imper-
forate line. The feeler 2383 explores the last line
on which g balance wags perforated, and the feel-
er 2332 explores the third last perforated line.

There is a notch 2388 (Figs. 167 and 169) in the
left hand edge near the bottom of the slides 2338
and 2386. An ear 2356 on the upper end of an
arm 2357 pivoted on a stud 2358 in the frame
44 is adapted to cooperate with the notches 2355
or with the unnotched edge of the slide to con-
trol the verifying shaft (983. A link 2359 con-
nects the arm 2357 with the arm 2294 of the
bell crank 2295 (Fig. 167).

It will be remembered that in order that the
card may be accepted, the bell ecrank 2295 must
be free to rock counter clockwise so that the stud
2300 will not form a fulcrum for the floating le~
ver 2298 when the lever 2307 is rocked clockwise.

If the notches 2355 are alined opposite the ear
2356 it is obvious that the arm 2387 is free to
rock clockwise, permitting the bell crank 2285 to
rock counter clockwise, Thus if one of the notches
is positioned either above or below the ear 2356
the arm 2357 is held against clockwise movement.
This restrains the beil crank 2285 (Fig. 166> and

the stud 2300 forms & fulcrum for the floating le-

ver 2289, whereupon, operation of the lever 2307
rocks said lever 2298 clockwise, as above de-
scribed, to rock the verifying shaft 1983 to iis re-
Jected position.

By examination of Figure 169 which illustrates
the slides 2335 and 2336 in their operated posi-
tions, it can be seen that when the feelers 2332
and 2333 have passed through holes in the record
card the notch in the slide carrying these feelers
is brought into alinement with the ear 2856.
Also, it can be seen that if the feeler 2834 finds
an imperforate control point the notch 2355 is
moved into alinement with the ear 2356. This
condition obtains when the correct line has been
selected. With the feelers 2382, 2333 and 2334,
and their slides in the above described positions,
the arm 2357 may be rocked clockwise, the bell
crank 2295 is free to rock counter clockwise and
the verifying shaft 1983 remains undisturbed in
its accepted position.

Assuming that the operator has selected line
No. 19 on the particular card shown in Figure 5,
thus having one or more unused and imperforate
lines between the selected line and the last per-
forated line. Now, when the feelers are released
and their springs 2329 and 2346 slide them up-
wardly to explore the card, the fecler 2334 comes
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