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95 Claims.

This invention relates to improvements in ac-
counting machines.

It relates particularly to improvements thst
will make an accounting machine more - auto-
matic and that will enable the work of an
operator to be automatically proven. One of the
main uses of the machine is in savings banks
and while it may be used for a wide varlety of
other purposes, it will, for purposes of con-
venience, be described as it is used in a savings
bank. : )

In posting bank ledgers, the customer’s ledger
sheet is placed in a machine and the old balance
is entered and printed in the “old balance”
column which is usually at the left hand side of
the sheet. This old balance is obtained by the
operator for entry by reading it from the ledger
shieet, the old balance being the new balance of
the previous entry. After the old balance is
entered, the “transaction” items are entered, such
items consisting of deposits or withdrawals.
These items are read from deposit slips or checks
or other memoranda. Generally speaking, the
deposits are entered during one operation and
the checks or withdrawals during another opera-
tion. After the entry of a “transaction”, the ma-
chine is operated to take a new balance and print
it on the ledger sheet, this balance being usually
printed at the right hand side of the sheet.

The customer must also be provided with a
statement and this statement should show the
withdrawals and deposits as well as the
customer’s new balance. In the machine illus-
trated, this customer’s statement is placed to the
35 right of the ledger sheet and, provision is made

so that, after the operator has entered the old

‘balance and the transaction item, the machine

continues to operate automatically to print the
date of the entry on the customer’s statement, to
40 Print the transaction item in its proper column
" ou the statement, and to take a new balance and
print it'in the proper column on the statement.
This completes the customer’s statement but the
machine continues to operate automatically to re-
45 turn the paper carriage across the machine to
print the new balance on the left hand side of
the ledger sheet so that there is a record of the
new halance on the ledger sheet, and to move
the paper carriage to the first proof column and
50 automatically stop it there.

It will be readily appreciated that the cus-
tomer’s balance may not always be a positive
balance. If it is a negative balance the register-
ing mechanism must be in a different condition

55 in order that the correct negative total may be

b

30

(Cl. 235—60)

printed. However, it is not desired that the
work shall be slowed up by stopping the ma-
chine and requiring that the operator condition
it for taking & negative total and, consequently,
provision has been made for automatically con-
ditioning the registering mechanism to take a
total corresponding to the sign of the total
actually in the register. In other words, the
conditioning of the registering mechanism for
the taking of a total is controlled automatically
by the character of the total in the register.

Machines that will perform the posting work
described are made very accurate and if an error
occurs it is usually due to a mistake on the part
of the operator. For example, an operator may
read the old balance wrong which will result in
a wrong number being entered in the machine.
Or he may read the old balance correctly but
-depress the wrong key. Likewise, he may read
the deposits or the withdrawals incorrectly or
make a mistake in entering them.

In order to prove the work in the present ma-
chine the operator is required to enter the old
balance and the transactions a second time, the
second entry being a reverse entry, that is, if
the transaction was a positive item such as a de-
posit, it is entered the second time as a negative
item. In the operation of the machine the firsg
reverse entry is the entry of a transaction and
this is entered in the first proof column. After
this reverse entry the carriage automatically
tabulates to & new proof column where the old
balance is entered a second time, but as of the
opbosite sign to the first entry. In making these
entries the operator is required to read the items
from the papers from which he first obtained
them. It is rare that the same mistake is made
twice and hence the second entry is an effective
check on the accuracy of the work.

In posting ledgers the operator also enters the
number of the customer’s account in a different
section of the machine and this number is printed
on the ledger sheet. It is desirable to check the
accuracy of this phase of the work as well as
that in connection with the entering of items.

In order to prove the correctness of the ac-
count number of the customer the operator must
enter it a second time in a reverse manner, such
entry being made after the old balance is entered
a second time.

The paper carriage then tabulates to a final
proof position where the operator must depress
the total key and give the machine a stroke of
operation. If the entries have been correct the
total key can be depressed and the printing

o
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mechanism will print (.00 Bal.) thereby showing

that the registering mechanism is clear. How- -

ever, if a mistake has been made, the operator

cannot depress the total key which immediately

signals that an error has occurred. In order to

.clear the machine to correct the error a special

key must be manipulated. When this is done
and when the total key is depressed, the ma-
chine may be operated.

The general object of the invention is, there-

fore, to provide an improved automatic account- -

ing machine.

Another object is to provide an improved means
for automatically taking a total in a machine of
the class described.

A further object is to provide a machine tha.t
will automatically condition itself for the taking
of a positive or of a negative total, such con-
[ditioning depending upon the character of the
total actually in the machine.

Another object is to provide an improved sc-
counting’ machine in which the correctness of
the work of an operator may be proven by lock-
ing certain parts of the machine against opera-
tion if an error has occurred. ]

A still further object is to provide certain
mechanisms for insuring that the machine will
be operated in the correct manner.

Other objects and advantages wiil appear from
the following specification and drawings.

An embodiment of the invention is shown in the
accompanying drawings in which;

Fig. 1 is the front elevation of an adding and

- listing machine of the well known Burroughs
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type, having applied thereto the improvements
constituting the subject matter of my present
invention; Fig. 2 is & rear elevation of the ma-
chine showing the tabulating equipment of the
type exemplified in Rinsche Patent No. 1,580,534,
April 13, 1926 and also showing control rollers
and connections, such as those disclosed in my
Patent No. 1,397,774, granted November 23, 1921
for controlling the performance " of certain
registering and recording functions of the ma-
chine; Fig. 3 is & right hand side elevation of the
machine with the motor drive and paper car-
riage broken away; Fig. 4 is a detail front view
of parts at the back of machine operated by de-
vices on the carriage for controlling the motor
release bar while the carriage is being returned
to its extreme left hand columnar position; Fig.
5 is a transverse section through the machine as
on the Hne 5—5 of Fig. 1; Fig. 6 is a left hand
side elevation of the machine; Figs. 7A and 7B,
taken together, form & perspective, skeletonized
view of the various mechanisms having to do
with the improvements embodying my inven-
tion; Fig. 8 is an enlarged sectional view through
the forward part of the machine, being taken
substantially on the same line as Fig. 5; Fig. 9
is a fragmentary perspective view of the mecha-
nism controlled by the amount registering sec-
tion to lock the total key against depression
when this registering section is not clear; Pigs.
106, 11, 12, 13, 15, and 16 are sectional views
taken on different planes through the forward
part of the machine, the section being mainly
taken alongside of the mechanism shown in
Fig. 9 and as on the line 8% of Fig. 1 while
the upper part is a section taken on a plane
through the left hand end of the keyboard as on
the line 10—10 of Fig. 1, and these views show the
various parts in the different positions which
they assume, as will be described later; Fig. 14
is & perspective view of a latch forming one of

2,087,542

the parts of the locking mechanism; g, 15A
is & fragmentary view of a certain arm and pin
illustrated in two positions; Pigs. 17 and 18 are
detail sectional views of the units rack and

register wheels for the account number section-

of the machine and show the device for taking
care of the “fugitive one”, the parts being in
normal position in Fig, 17 and in moved position
in Fig. 18; Fig. 19 is-a section taken on the line

19—18 of Fig. 17; Pig. 20 is a detail side view of
the motor control mechanism and also is a-

partial section showing the repeat mechanism

10

in the condition which it assumes near the end .

of the cycle of operation in which the number
keys are released without disabling the motor

repeat mechanism; Fig, 21 is s fragmentary rear °

view of the “repeat” roller and part of the arm
coacting therewith; Pig. 22 is a view similar to
Fig, 20 but shows certain cycling mechanism and
the parts in normal condition; Figs. 23 and 22
are sectional views showing the cycling and re-

peat mechanisms in different conditions; Fig, 25.
is another side view of the cycling mechanism’

and shows the parts in g still different condition;
Fig. 26 is a sectional view showing the repeat
mechanism in a condition different from those
illustrated in Figs. 23 and 24; Fig. 27 is a hori-
zontal section through the cycling mechanism,
as on the line 27—27 of Fig. 22; Fig. 28 is a detail
fragmentary view showing in normal condition
part of the mechanism for controlling the rock-
ing of the registering mechanism to subtracting
condition when an overdraft is in the registering

columnar position; Fig. 29 is a sectional view

showing the same and additional parts in moved

condition; Fig. 30 is a perspective view of the piece
operated by the special roller shown in Fig. 28:
Fig. 31 is an enlarged view of certain parts also

shown in Fig. 29; Fig. 32 illustrates examples of

work adapted to be performed by the machine,
and Fie. 33 is a side view of the motor touch bar
and connections.

The invention is shown applied to the well
known Burroughs adding and listing machine,
but it 1s to be understood that it is not necessarily
limited in its application to said machine.

General machine features

Items are indexed in the machine by means of
numeral or amount keys 25 and 25a (Fig. 1).
They control the extents of movement of actuator
levers 26 (Fig. 6) which carry at their forward
ends the customary segmental actuator racks.
Mounted for connection to the actuators are two
sets of register pinions, one set 28 being called the
add pinions, and the other set 29 being the sub-
tract pinions. The pinions of the two sets mesh
with one another so that items entered in one set
are entered as complements in the other set. The
two sets will be referred to, generally, as g
registering mechanism. At their rear ends the
actuator levers carry the segmental series of
type 36 (Fig. 5) which are given percussive or
printing blows by the usual hammers 3{ which
constitute a part of the printing mechanism of
the machine as shown in Fig. 5. In the machine
illustrated in Fig. 1, the first eight banks of keys
28 are the amount keys upon which the amounts
are to be entered, the next five banks of keys 25¢
are the account number keys and are employed
to set up the customers’ account numbers, and
the remaining four banks of keys 25d are em-
ployed for setting up the dates as is customary
in this type of machine.
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'The registering mechanism is of that type more
fully disclosed in Rinsche Patent No. 1,172,484
granted Feb. 22, 1916, and to which reference
may be had for more detailed description. It
will be noted, by referring to Fig. 1, that there
are registering wheels 28 and 28 under the banks
of account keys 252 and, as these wheels are con-

trolled by these keys, for the sake of convenience.

I will refer to these wheels as the “account num-
ber” wheels or “follo registering mechanism”,
while I will refer to the registering wheels 28
and 29 controlled by the amount keys 25 as the
“amount registering mechanism”. As is well un-
derstood in the art, the items set up on the keys
are positively entered in the registering mecha-
nisms through the engagement of the adding
wheels 28 with the racks 21 and are subtracted
through the engagement of the subtraction
wheels 29 with the racks. A positive total is
printed under the control of the adding wheels
28 while an overdraft, that is, a negative total,
is taken under the control of the subtracting
wheels 29.

Provision is made for printing in different col-
umns on paper supported by the machine; and,
for this purpose, a traveling paper carriage is
provided which is normally moved froem column
to column across the machine as an incident to
each cycle of machine operation, such move-
ment being under the control of the usual tabu-
lating mechanism of which parts are shown in
Figs. 2 and 5, and which is described in Rinsche
Patent No. 1,580,534, April 13, 1926. The car-
riage is also automatically returned across the
machine by an automatic return mechanism de-
scribed in said Rinsche patent and in Trew Pat-
ent No. 1,723,668, and shown generally in Fig. 2
of the drawings of this application.

The conditioning of the machine to perform
various registering and recording functions is
controlled automatically by the paper carriage
as shown, far example, in Muller Patent No.
1,397,774. In the present application, only those
parts of such mechanisms as are necessary for
an understanding of the present invention will be

- deseribed and illustrated.

60

65

75

The machine is provided with a means for
operating it which is preferably a motor drive
such as disclosed in Vincent Patent No. 866,750, a
cycle of operation being initiated by depressing
a motor bar M (Figs. 1 and 3). A hand crank
of the familiar type may, of course, be used if
desired—the same being attached to the main
drive shaft which has a clutch-like end, shown in
Fig. 2, for the receipt of such crank. The motor
drives various cranks, shafts, and other parts,
sometimes called the general operating means,
which serve to operate the calculating, printing,
and other mechanisms of the machine. For the
purposes of this case, the “operating means” will
be taken to be these general operating parts plus
the device that actuates them, which, as illus-
trated, is the motor drive.

Ezamples of work

Before describing the invention in detail, a few
typical examples of work will be explained so that
the subsequent description of the mechanism
may be more easily understood in relation to the
functions that are to be performed.

Referring to Figs. 1 and 2, a ledger sheet L
and a customer’s statement S are shown in posi~
tion in the paper carriage, which carriage is pro-
vided with guides and supports for accommodat-
ing these sheets, side by side. The machine illus-

3

trated has been set up to provide nine columnar
positions for the paper carriage, the carriage be-
ing successively-moved from one position to the
other during a complete series of operations. For
the sake of convenience, the nine positions have
been indicated in proper sequence on’ ledger sheet
and customer’s statement shown in Fig. 32 where
the columnar positions are indicated by numbers
above the brackets. .

First example

Referring to Fig. 32, assume that a ledger sheet
and customer’s statement are inserted in the ma-
chine and that the carriage is in its first colum-
nar position. The customer’s account number,
which in this case is 123, is set up on the ac-
ccunt number keys 25¢, while the old balance,
$500.00 is set up on the amount keys 25. The ma.-
chine is then given a cycle of operation by de-
pressing a motor bar M whereupon it operates to
print the account number in the column hay-
ing the heading “Acct. No.”, and the old balance
is printed in the column entitled “Pick up Od
Bal.” During this cycle of operation, the old bal-
ance is entered in the add pinions 28 of. the
amount registering mechanism; and the account
number is entered in the add pinions 28a of the
account number registering mechanism. - Near
the end of the first cycle of machine operation,
the carriage moves to its second columnar posi-
tion so as to be ready for the entry of a depcsit
cr withdrawal, as the case may be.

In the second column, a deposit of $400.00 is to
be entered. The operator enters this amount
on the keys and depresses the motor bar, where-
upon the machine is given a cycle of operation
during which the amount of $400.00 is printed
on the ledger -sheet and entered additively into
the amount registering section. The keys in the
account number section were released at the end
of the machine operation in the first column; and
since no account number keys were depressed in
the second column, no printing and no calcula-
tions occur in the account number section. It is
to be noted that, because of the release of tha
account number keys in the first column, no
printing or calculations will occur in this section
during subsequent coperations until the account
number keys are depressed.

After operating in the second column, the ma-
chine illustrated goes ahead automatically to op-
erate and to condition itself in several succced-
ing columns, as will be presently explained, the
operator having no function to perform from the

time he depresses the motor bar in the second col- K

umn until the carriage reaches its seventh co-
lumnar position and the machine stops. But it is
first necessary. to explain the purpose and nature
of the succeeding operations.

After the entry of the old balance and the
addition of a deposit, or the subtraction of a
withdrawal or check, the net result, or “new
balance”, is the thing that is ordinarily desired.
It should be explained at this point that, in
the setting of the machine shown, deposits and
withdrawals are not entered during the same
lateral movement of the paper carriage across
the machine. For example, if the old balance
is entered and a deposit added, the machine

goes ahead to get the new balance without wait- -

ing for the entry of a check. In the same man-
ner, if the old balance is entered and a check
withdrawn, the machine goes ahead to get a
new balance without awaiting the entry of a
deposit. It is possible to add deposits and sub-
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tract checks during a single lateral travel of
the carriage by adjusting the tabulating mecha-
nism to get more columnar positions; but, for
the purposes of the present disclosure, the ma-
chine has been illustrated for the' operations
above mentioned.

While a new balance is the thing desired, sav-

" ings bank work, for which this machine is set

up, requires that the deposit or the check, as the
case may be, be printed on the customer’s state-
ment as well as upon the bank’s ledger sheet.
And it is desired that the deposits snd with-
drawals be printed in separate columns on the
customer’s statement. This means that the
machine must be operated again to print the
amount of the deposit or withdrawal, and it
must be controlled to print these items in the
correct columns.

Instead of attempting to have the carriage
move automatically from the second to the
fourth column, skipping the third column, in
the case of deposits, or in the case of with-
drawals to have the carriage move from the
second to the third column and then to skip
the fourth column and move to the fifth column,
the machine is arranged so that it moves to
both the third and fourth columns, but the print-
ing and calculating mechanisms are controlled
so as to get the desired result of printing in the
correct column on the customer’'s statement.
This requires two machine cycles between the
second column and the new balance column
which are primarily for the purpose of printing’
the deposit or withdrawal on the customer’s
statement.

In the first example of work, the carriage
moves to the third, or “withdrawal”, column
where it goes through a cycle of operation auto-
matically during which the printing mechanism
is hammer-blocked so that no printing occurs.
This control of the printing mechanism is neces-
sary because the amount keys remain depressed
in the third and fourth columns. The printing
and hammer block mechanisms have not been
described in detail, as they are the same as
those fully shown and described in Muller Patent
No. 1,397,774, Gascon Patent No. 1,395,991, and
my co-pending application Serial No. 76,147, filed
December 18, 1925, now Patent No. 1,843,648.
Also, in this column, both the account number
and the amount registering mechanisms are
non-added, as described in Muller Patent No.
1,397,174. 'The date is printed in this column
but is blocked out in all other columns.

The carriage then moves to the fourth column
where it is given a cycle of operation automati-
cally, during which the deposit is printed on the
customer’s statement. Both the account num-
ber and the amount registering mechanism are
non-added. No printing occurs in the account
number section because no keys are depressed,
and also beczuse the printing mechanism for this
section is hammer-blocked. Near the end of the
cycle of operation in the fourth column, the
carriage tabulates to the fifth or “new balance”
position. i

In the fifth column, the machine continues to
operate automatically where it goes through a
totaling operation involving a spacing operation
which, in this case, comprises two machine cycles,
although one only is necessary under some con-
ditions, and an actual total-printing operation.
The carriage remains stationary in this column
for the three cycles, but is released at the end
of the third cycle. The first two cycles are pre-
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paratory or spacing cycles, and the third cycle
is the cycle during which the new balance-is
actually taken and printed. :

Savings bank work also makes it desirable to
print the new balance a second time, the second
printing being on the bank’s ledger sheet. To
effect this result, the total printed in the fifth
column is left in the machine—that is, it is taken.
as a sub-total, after which the carriage is auto-
matically returned across the machine and the
total printed a second time.

The total in the first example of work, $900.00,
is printed in the fifth column; and the carriage
then automatically returns across the machine
to its sixth columnar position where the machine
again goes through a cycle of operatioh auto-
matically to again print the new balance,/$900.00.
During the latter part of this cycle, the carriage
shifts ta its seventh position; but no automatic
operation of the machine takes place, as the re-
peat mechanism is not conditioned to cause such
operation. The machine is now in condition for
the proving operations which are carried out in
the following manner:

The operator enters the amount of the deposit,
$400.00, which he reads from the deposit slip;
but, in this instance, the $400.00 is subtracted
instead of added. This ‘nay be done by moving
the subtract lever to subtract position and giv-
ing the machine a cycle of operation. The ma-
chine is given a cycle of operation in this column,
which subtracts the amount of the deposit from
the registering mechanism; and the carriage
moves to the eighth columnar position.

In the eighth position, the operator enters the
old balance again by reading it from the cus-~
tomer’s old balance and entering it on the keys.
The old balance is entered negatively, which may
be done by moving the subtract lever to subtract
position and giving the machine a cycle of oper-
ation, or the carriage may be provided with a
control roll to automatically condition it for
subtraction. Also, in this column, the customer’s
account number is entered in the account sec-
tion, but not printed, the printing mechanism
being hammer-blocked and said account number
is subtracted from the amount in the account
registering mechanism. When the machine is
given a’ cycle of operation in the eighth column,
the old balance of $500.00 is subtracted from the
amount registering section; and the account
number 123 is subtracted from the account reg-
istering section. This should leave the machine
clear, both in the amount and in the account
number sections. i

With the carriage in its ninth position, the
machine is given two spacing cycles and the total
key is depressed, whereupon the character “.00
Bal.” is printed, which indicates that the amount
registering mechanism is clear. No symbol is
printed in the “Proof of posting to correct acct.”
column, zero printing being eliminated by means
well known in Burroughs machines. The lack of
a symbol in this column indicates that no error
has heen made in the entry of the account num-
ber. As will presently appear, if there had been
an error in either the amount or the account
number sections, the total key would be locked
in the ninth column; and the operator would
have to depress a special release key and operate
the machine to clear it.

Second example

In the second example (Fig, 32), the same
account number and the same old balance sre
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entered; but a check, or withdrawal, of $400.00
is subtracted which, while it reduces the balance,
leaves it positive. Although the machine may be
conditioned for subtraction by the subtract lever,
a “withdrawal” key is used in this case, which
operates to not only condition the machine for
subtraction but also to cause a cycle of opera-
tion thereof; and, as before, the machine goes
ahead automatically to operate in the third,
fourth, fifth, and sixth columns., The “with-
drawal” key also controls the hammer block
mechanism previously mentioned, so that, when
the carriage is in its third columnar position,
the amount of the withdrawal will be printed; but,
with the carriage in the fourth columnar posi-
tion, said amount will not be printed. Both reg-
istering mechanisms are non-added in the third
and fourth columns, as before; and no printing
of the customer’s account number occurs. When
the carriage moves to its fifth columnar position,
the machine goes through three cycles of oper-
ation automatically, and the new balance of
$100.00 is printed under the control of the add
pinions 28. This balance is repeated with the
carriage in the sixth columnar position—that is,
the first column on the ledger sheet. With the
carriage in the seventh column, the amount of
the check, $400.00, is now added rather than
subtracted, after which the carriage moves to its
eighth columnar position where the old balance of
$500.00 is subtracted, as distinguished from being
added in the first entry. The customer’s account
number is also entered in the account section
and subtracted. The carriage then moves to its
ninth position, and, after giving the machine its
spacing cycles, the total key is depressed, with
the result that “.00 Bal.” is printed to indicate
that the items were correctly entered and that
both registering mechanisms are clear.

Third example

In the third example (Fig. 32), the same ac-
count number and the same old halance are
entered; but, this time, a check, or withdrawal,
of $600.00 is subtracted in the second columnar
position to cause an overdraft or negative total
of $100.00. The “withdrawal” key is depressed
in the second column, which conditions the ma-
chine for subtraction and causes a cycle of oper-
ation, after which the machine operates auto-
matically through the third, fourth, firth, and
sixth positions, the control of non-adding and
of hammer block being as before. The with-
drawal of $600.00 is printed in the third co-
lumnar position; it is not printed in the fourth;
and in the fifth column, the machine is given
three cycles to take the total. Since the total in
the register is negative, it is necessary that it be
taken from the subtract pinions. Inasmuch as
the machine operates automatically through the
third, fourth, fifth, and sixth columns, there is
no opportunity to condition it manually. It must
be automatically conditioned in the fifth column
to take a negative total. To this end, mechanism
has been provided which, when a negative total
or overdraft occurs in the second columnar posi-
tion, causes the machine to be automatically con-
ditioned in the fifth column to take the kind of
total that exists in the register. 'This mechanism
will be described in detail hereinafter. In the
example being discussed, the credit balance or
negative total of $100.00 is printed in the fifth
and sixth columns, a symbol “CR” being printed
to indicate an overdraft. The withdrawal is then
entered in the seventh column, and the acecount

s

number and old balance in the eighth column,
each of sald entries being of opposite sign to the
first entries, after which the carriage moves to
the ninth column where a clear sign is printed,
as previously explained.

Fourth example

The fourth example (Fig. 32) is similar to the
first; but it will be noted that, with the carriage
in the seventh column, the amount of the trans-
action is incorrectly set up and printed as $40.00
instead of $400.00. Accordingly, after the old
balance of $500.00 is subtracted in the eighth
column, the positive amount of $360.00 remains
in the registering mechanism, It is assumed that
the account number, 123, is set up and subtracted
in the eighth column. If the operator could now
take a total in the ninth column by depressing
the total key and releasing the machine as in
the first example, the amount of $360.00 would
be printed; but the operator would not be warned
of his error and would not notice it unless he
looked at the figures on the ledger sheet, In
posting these transactions, it is very desirable
that the operator catch the error at the time
it is made; and to this end, means is provided
for locking the total key against depression when
there is a total in the registering mechanism in
the ninth columnar position; and this locking
takes place no matter whether the total is posi-
tive or negative. This notifies or signals the
operator that an error has occurred. In order
to release the total key, it is necessary to depress
& special key and shift the control lever to add
or subtract position, as the case may be, as will
be explained later; and, then, upon operation of
the machine, the complement of the total in the
register will be printed because the total is taken
with the machine in subtract condition for rea-
sons which will appear in the description of the
proving mechanism. The amount printed indi-
cates to the operator the extent of the error.

Fifth example

The fifth example illustrated in Fig, 32 is the
same as the.ﬁrst and need not be explained.

Sizth example

The sixth example (Fig. 32) is similar to the
second except that, again, a mistake was made in
setting up thewithdrawal in theseventh column—
that is, it is set up as $40.00 instead of $400.00.
With the carriage in the ninth position, there is
an overdraft of $360.00 in the registering mecha-
nism. The total key is again locked against de-
pression under the control of mechanism asso-
ciated with the registering mechanism, and it is
necessary to depress a special key and move the
subtract lever to correct position to clear the
register. Again the operator is warned of the
error. In this case, the correct amount of the
overdraft is printed because the total is taken
with the machine in subtract condition for rea-
sons appearing in connection with the description
of the proving mechanism.

While the errors above explained have been
described as occurring in the seventh column, it
will be understood that the results would be the
same if the errors had occurred in the eighth
column, or if they occurred in the first or second
columns while the entries in the seventh or eighth
columns were correct. The proving action de-
pends upon the entries in the seventh and eighth
columns being the same as those in the first and
second but of opposite sign.
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Seventh exemple
In the seventh example (Fig. 32), the trans-

‘ action is identical with the first except that the .
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operator has set up the wrong folio or customer’s
account number with the carriage in the eighth
column—that is, he has set up 128 instead of 123.
When'such an error is made either positively or
negatively, the total key is locked in the same way
as when there is a positive or negative total in the
amount registering mechanism, with the result

.that the release key must be depressed in order to

take a total with the carriage in its ninth posi-
tion. Whern such a total is taken, a figure is
printed in the “Proof of posting to correct acct.”,
such as the figure 5 in Example 7, which indicates
the amount of the error and enables the operator
to correct it. ]

With these examples having been explained in
8, general way, & detailed description of the mech-
anism will now be given.

Column printing control means .

The back panel 35 (Figs. 2 and 5) of the sup-
porting framework of the machine has secured to
it the usual track 38 upon which the lateraily
shiftable carriage 37 runs. A rocking frame 8
which carries the rotatable platen, alsc carries
the paper support or back 49 for holding upright
the ledger sheets L and the customers’ state-
ments S.

Also mounted on the carriage is a rock shaft 41
carrying the usual column stops for determining
the columnar positions of the carriage. As is
well understood, upon each operation of the ma-
chine (except with the carriage in the fifth
columnar position) the carriage is to be moved
from right to left from one columnar position to
the next by the usual carriage spring. As an
incident to the last operation of the machine
when the carriage is in its fifth columnar position,
(this being the position in which the balance is
printed on the customer’s statement), the car-
riage is returned across the machine to the sixth
columnar position, in which the new ledger bal-
ance is printed in the first column on the ledger
sheet, by means of the electric motor through
suitable connections partly shown in Fig. 2, but
not disclosed in detail herein, as the same are
not necessary to a complete understanding of my
present invention and reference may be had, if
desired, to said Rinsche and Trew patents for a
complete disclosure of the same. Suffice it to
say here, that the carriage supports a rack 45
which meshes with a gear (not shown) in a hous-
ing 46, in which is also mounted a second gear
driven directly by the electric motor through
suitable connections. When the carriage tabu-
lates near the end of the last cycle of machine
operations with the carriage in the fifth columnar
position, that is, the last position to the right,
as viewed in Fig. 2, a device 47 on the rack renders
a clutch effective to connect the gears in the hous-
ing 46, whereupon the carriage is automatically
moved toward the left, as viewed in Fig. 2, to
bring the carriage to the sixth columnar position,
the clutch being then automatically disabled by a
suitable device 48 on the other end of the rack 45.

Motor conirol

The motor starting devices are now quite well
known in the commercial art, and, in connection
therewith, reference may be made to my afore~
said Patent No. 1,397,774. The reference letter M
(Figs. 3, 20, and 22) designates a familiar touch
or motor bar which is mounted upon spring-con-
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- nected levers 50 and 5! the former having a pin-

and-slot connection with a vertical bar 52. The
lever 50 is also connected by s spring 53 to the
bar 52. As in my Patent No. 1,397,774, a latch 54
is pivoted upon the lever 5{ and is connected to it
by a spring and the latch is adapted, upon de-
pression of the touch bar, to engage with the stud

_upon the lever 50 and thus prevent restoration of

the lever and touch bar to normal position.
When the touch bar is depressed the vertical bar
B2 is drawn upwards by the spring 53 so as to
close the motor clutch and start the machine in
operation. During the operation of the machine

- @ roller stud 56 (Fig. 3) on the well-known full

stroke sector 57 operates to depress said vertical
bar 52 and open the clutch of the motor and if
the latch 54 is released the lever 50 holds the bar
52 down so that there is no repeat operation.
With the touch bar latched down, however, it is
cbvious that the spring 53 will remsain active and
the bar 52 will therefore be again elevated so
that the second operation of the machine will
automatically ensue.

As shown in my aforesaid patent, a slide bar
58 (Figs. 3, 20, and 22) arranged between the key-
board plates and drawn rearwardly by a spring,
has a projection 59, adapted to act upon the up-
standing tail of the latch 58. The rear end of
this slide bar extends into the path of an upward
extension of the familiar bail piece §6. When
the carriage is in the first, seventh and eighth
columnar positions, the motor clutch is closed to
operate the machine and during each operation
the bail piece 60 is rocked forwardly to the full
extent to release the depressed amount keys 25
in the usual way (the depressed account keys also
being released during the operations with the
carriage in the first and eighth columnar posi-
tions). The stud 59 also trips the latch 54 and
permits the bar 58 to move downward to normal
position to hold the control bar 52 downward to
maintain the motor connections broken. With
the carriage in the other columnar positions, the
motor clutch is closed automastically, the touch
bar remaining depressed under the control of the
“repeat” rollers 33 and connections which are
quite similar to those disclosed in my Patent No.
1,397,774 and which will be briefly described
here.

Repeat machine operations

I have referred to the fact that, with the touch
bar M latched down by the latch 54, the vertical
control bar 52 will be again elevated for clutch
closing purposes, under the action of the spring
$3. This action of the bar is, however, stayed
pending arrival of the paper carriage in its new
columnar position. For this purpose an abut-
ment arm 62 is hung on the keyboard so that its
lower end will stand in the path of a stud 63 on
the bar 52 and block the rise of the latter, as
illustrated in Fig, 20.

Slidably mounted in the machine is a repeat
slide 64 which corresponds with the slide bar des-
ignated {15 in my Patent No. 1,397,774. This
slide bar is controlled by the “repeat” rollers 23
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ing to the lever arm designated 6 in my said
patent. - This arm €5, which is part of a yoke
member, is connected through suitable connec-
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roller 33 for the second, third, fourth and fifth

. columnar positions and as each roller rides over
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the apex of the cam portion of the lever 65, as
illustrated in Fig, 21, the arm 66 rocks rearwardly
and, as a result, the slide bar 64 is slid rearwardly
against the action of its spring. During this

.movement an upstanding finger 67 on the bar 64

strikes a stud on the abutment arm 62 and rocks
the arm 62 rearwardly, thus permitting the con-
trol bar 52 to spring upwardly and close the mo-
tor clutch, which causes another operation of
the machine automatically, o

I have alteady alluded to the fact that, after a
sub-total is printed in the last column on the
customer’s statement, with the carriage in the
fifth columnar position, the carriage is automat-
ically moved from its extreme left hand position
to its.extreme right hand position (as viewed
from the front) by the motor connections to the
rack 45 on the carriage (Fig. 2). During this
movement of the carriage the “repeat” rollers
33 operate the arm 65 with the result that the
slide bar 64 is reciprocated back and forth each
time a roller passes over the arm 65. This move-
ment throws back the abutment arm 62 and the
motor control bar 52 would spring upwardly and
release the motor clutch during the movement of
this carriage if means were not provided for re-
straining this upward movement of the contro!
bar at such time. In order to restrain such
movement, I have provided an arm 68 (Figs. 1,
3,and 7B) and suitable connections, controlled by
the carriage, for operating it, as will now be
described.

The arm 68 is fast on a shaft 69 extending
across the base of the machine and fast on the
left hand end of the shaft is an arm 710 (F'igs.
6 and 7A) connected by a link Ti to the down-
wardly extending arm of a bell crank lever 12,
the rearwardly extending arm of which has a
stud engaged by a cam slot in the upper end of
an arm 13. This arm 13 forms part of a pivoted
yoke piece (Fig. 6), the rearwardly extending arm
14 of which has a stud projecting into a slot
formed in the lower end of a link 75 as best shown
in Fig. 6. As shown in Fig. 4, the upper end of
the link T§ is pivoted to the horizontal arm of a
bell crank 76 which is pivoted on a plate 17 se-
cured to the gear housing 46 (Fig. 2). The ver-
tical arm of this bell crank lever carries a pin 18
(Fig. 4) engaged by a projection 19 on a control
bar 80, which is slid by the device 47 to close the
carriage return clutch in the housing 46 for the
purpose of shifting the carriage from the fifth
columnar position to the sixth columnar position,
or in other words, from the extreme left to the
extreme right, (as viewed in Fig. 4) as more fully
explained in the aforesaid Trew Patent #1,726,-
668. When the bar 80 is so moved, its projection
19 through its engagement with the stud 178,
rocks the lever 16 in opposition to its spring 81,
and thus rocks the arm 68 from the position shown
in Fig. 3 to the left (as viewed in said figure)
through the link 15, yoke piece having arms 713
and 14, lever 72, link T, arm 10 and shaft 69.
This movement of the arm 68 carries its lateral
lug 82 over a projection 83 on the control bar 52.
The slide bar 80 is held in moved position until
the carriage reaches the limit of its travel to the
right and, thus, during the return movement of
the carriage, and when the arm 62 is moved by
the operaticn of the bar 64, the motor control bar
§2 is restrained against upward movement by the
engagement of the lug 82 on the arm 68 over the
projection 83. As the carriage finally compietes

7

its travel to the right, the device 48 (Fig. 2) re-
stores slide bar 80 to normal position by striking a
projection on a pawl 84 as more fully explained in
said Trew patent. When this happens, the
spring 81 restores the bell crank lever 16 to nor-
mal position and, through the above described
connections, rocks the arm 68 to normal posi-
tion, thus permitting the control bar 52 to spring
upwardly and hence close the motor clutch where-
upon an automatic operation of the machine with
the carriage in the sixth columnar position
ensues.
Key release mechanism

‘When the carriage is in the first, seventh and
eighth columnar positions and the machine op-
erated, the depressed amount keys as well as
the touch bar are automatically released and re-
stored, and with the cdrriage in the fourth posi-
tion, the depressed amount keys are released and
the ‘touch bar remains depressed, as the motor
clutch is automatically closed to effect an auto-
matic operation of the machine with the carriage
in the fifth columnar position. The depressed
account number keys are also released during op-~
erations with the carriage in the first and eighth
columnar positions. With the carriage in the
third and fourth columnar positions, the amount
set up on the amount keys is to be selectively
printed so that the depressed amount keys and
the motor bar M are not to be released at the end
of the operations of the machine with the car-
riage in the second and third columnar positions.
To prevent release of the depressed keys during
the operations last referred to, I employ the de-
vice shown and described in my Patent No.
1,397,774 for blocking the movement of the usual
lever 88 to the position shown in Fig. 26. This
device comprises the arm 93 (Figs. 20 and 22)
on the slide bar 64, the arm having a projecting
flange or shelf 94, which corresponds to the shelf
numbered {2i¢ in my Patent No. 1,397,774,
During operations of the machine with the car-
riage in the second and third columnar positions,
the repeat slide 64 is in its most rearward posi-
tion so that the shelf 94 is in the path of a stud
95 on the lever 89 (as shown in Fig. 22 and Fig.
24) and, as the customary pawl 88 cannot pass
under a roller 92 on the key releasing bail 60,
the depressed keys and touch bar are not re-
leased.

In order to release the depressed amount keys
without releasing the touch bar when the ma-
chine is operated with the carriage in the fourth
columnar position, I provide a shorter pawl 90,
pivoted beside the pawl 88, (Figs. 20, 22, and 23)
and an extra shelf 96 on the arm 93. As the
carriage moves to its fourth columnar position,
the particular “repeat” roller 33 then depressing
the arm 65, permits the slide bar 64 to move to
the position shown in Figs. 20 and 23, so that the
upper shelf 94 is carried out of the path of move-
ment of the stud 85, while the lower shelf 95,
which is longer, is in position to be engaged by
the stud 85. By referring to PFig. 23, which illus-
trates the condition of the parts during the sec-
ond half of the operation with the carriage in
the fourth columnar position, it will be seen that
with the shelf 96 in obstructing position, the
lever 89 is arrested in an intermediate position
and the pawl 90 passes the roller 92 while the
Ionger pawl 88 does not. Upon return move-
ment of the arm 89, the pawl 90 rocks the side
bail piece 60, as shown in Fig. 20 a sufficient ex-
tent to release the depressed amount keys, but
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not trip the latch 54, which is holding the touch
bar. in depressed condition.

Total key

To control the machine for printing a total,
the total key 87 (Fig. 6) is depressed, which,
through the link 98, lowers the pitman 8% so
that when the latter is operated by the three
armed lever 100 during the operation of the ma-
chine, the registering wheels are engaged with
the racks 27 during the downward stroke of the
latter, as is common in Burroughs machines.
With the machine set up as illustrated, this key
is manually depressed only in the ninth columnar
position of the carriage, as will be presenfly ex-
plained.

When the carriage is in its fifth position, the
total is taken as a sub-total, i. e., it is left
in the machine because it is desired to print the
total a second time after the carriage is returned
across the machine. The cycles of machine op-
eration in the fifth carriage position.take place
automatically under ihe control of the repeat
mechanism. Provision is made for automatically
moving the pitman 98 downward under the con-
trol of a “step-by-step mechanism” that'is con-
trolled by the paper carriage through the repeat
slide, as will now be described.

Means for automaticelly conditioning the
machine for total taking

The total key (Figs 6, 74, 15, and 16) is formed
in two parts, instead of one as is usual in this
type of machine. The arm 87 with the finger
button or piece comprises one part and & bell
crank lever {04, pivoted on the same stud, forms
the other part. A pin i8ia on the forwardly ex-
tending arm of ‘the lever {0{ projects into a
recess in the arm 87, so that, when the arm 81
of the total key is manually depressed, the lever
101 is rocked with it. . This construction permits
the bell crank 01 to be rocked clockwise to con-
dition the total-taking means for total taking
even though the total key, in the event of a neg-
ative total, may be locked by the negative total
locking mechanism hereinafter described.

The downwardly extending arm of the lever
{01 (Fig. 6) is connected by a link {62 to an arm
{08 fast on a shaft {84 (known as the 1400 shaft
on Burroughs machines) to which is also secured
an arm {35 (Fig. 22). The forward end of a link
108 is connected to the arm {05 and the rear end
of the link is provided with the slot 187 (Figs.
22, 23, and 25) through which a stud on an arm
108 projects. A spring (26 is connected to the
lower end of the arm {08 and tends to draw it
rearwardly. 'The upper end of the arm 108 is
journaled loosely on a shaft and the lower end
of the arm carries a roller {09 adapted fo ride on
the edge of a cam pilate 119 which has a double
formation, there being two like parts because
the cam plate is given but one half of a rotation
during a series of operations of the machine and
the two parts are alternatively effective. The
cam plate 10 is fastened to a ratchet wheel {11
and both are loose on a machine stud 142 pro-
jecting from a fixed plate £46. A spring (13 (Figs.
22 and 27), in the form of g leaf with prongs, is
secured to the plate {i6 and engages the cam
plate 110 to frictionally prevent accidental rota-
tion of the cam plate and ratchet. Also loose on
the stud 42 is a lever {14, one arm of which is
connected by a link 115 to the full stroke sector
§%, while the other arm carries a three-armed
pawl {17, One of the arms of the pawl is pointed
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and adapted to engage the ratchet teeth; a sec-
ond.arm is connected to & spring (18, and_the

_ third arm carries & roller {18, The “repeat” side

88, reterred to above, carries a depending arm #21
having a curved forward edge {28, which, when
the slide is in its forward and intermediate posi-
tions, fllustrated in Figs. 23 and 24, respectively,
engages the roller {19 and holds the pointed arm
of the pawl ({7 out of engagement with the
ratchet wheel {41 in opposition to the spring {18.
The slide is in its forward or intermediate posi-
tion during each cycle of operation, except when
the carriage is in its fifth columnar position and
then it is in the rear position, illustrated in Fig.
22. When the slide 84 is in its rear position, the
edge 120 of the projection 121 is out of engage-
ment with the roller 119 so that the pawl {47
is adapted to coact with the teeth of the ratchet
wheel (11

With the pawl disengaged from the ratchet
wheel, it will be evident that the lever {14 is
rocked back and forth idly by the sector 57 with-
out turning the ratchet wheel and cam plate 1£0.
With the carriage in the fifth columnar position,
the slide 84 is in its rear position and, during the
first spacing cycle of operation in the machine,
the pawl {17 is effective and the ratchet wheel
and cam plate are moved from the position shown
in Fig. 24 to that shown in Fig. 25, the cam plate
being aligned in such positions by engagement
of the roller {03 in notches {27 in the concentric
edge portions of the plate. Fig. 25 shows the po-
sition of the parts at the end of the first half
of the first spacing cycle with the carriage in the

fifth columnar position, and while Fig. 24 shows.

the condition of the parts during operation of
the machine with the carriage in the second and
third columnat positions, yet it illustrates the po-
sition in which the cam plate {10 remains during
all operations except with the carriage in the fifth
columnar position. As usual there are two spac-
ing cycles of machine operation before the sub-
total is printed. During the second spacing cycle
operation the cam plate {18 is moved from the
position illustrated in Fig. 256 to that shown in
Fig. 22.

An arm 128 (Fig. 22) on the rock shafi {04 car-
ries the usual roller {24 cooperating with a flange
{25 on the pull stroke sector 57. At the end of
the first half of the second eycle of operation
with the carriage in the fifth columnar position,
the cam plate {18 is moved to the position shown
in Fig. 22, but the roller 124 is back of the flange
{25 (as shown by the dotted lines 128a) so that
the arm (08 is held in the dotted line position 108a
indicated in this figure, until at the end of the
cycle when the roller 124 is permitted to pass un-
der the end of the flange §25 whereupon the spring
126 draws the arm {08 rearwardly to the full po-
sition shown in Fig. 22, the roller 109 being seat-
ed in one of the deep recesses 126z in the cam
plate. During this movement of the arm {08, its
stud being in engagement with the rear end of
the slot 107, draws the link (06 rearwardly thus
depressing the lever 100 of the total key auto-
matically through the arm, 185, shaft 104, the arm
§03 and link §62. The spring 126 is stronger
than the customary spring (23a (Fig. 22) which
is connected to the arm {28. Now during the
third cycle of operation, the sub-total is taken
from the registering mechanism and printed.

With this construction, a total, in the form of a
sub-total, is automatically taken in the fifth col-
umnar position of the carriage without requiring
any attention on the part of the operator. The
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paper carriag'e not only controls the cycles of ma-
chine operation for causing the total to be taken,
but it also controls the conditioning of the cam

. mechanism that actually conditions the machine

to take the total, and the carriage may thus con-
stitute a “total-taking .control means or part of
it”, This cam-operated mechanism including the
parts 110, 11, 171, 118, etc., may, for purposes
of convenience, be called a “step-by-step mecha-
nism”, or a “cycling mechanism”, because it oper-
ates through a number of cycles, or steps, to con-
dition the machine for total-taking. As already
mentioned, the machine operates automatically
through three cycles with the carriage stationary
In the fifth columnar position. It goes through
these three cycles because the repeat roller holds
the repeat mechanism in position for such opera-
tions. The carriage remains stationary through
these cycles because the carriage stop for the fifth
column has a cut-out portion 408 shown in Fig. 5.
When the carriage arrives in the fifth column,
this cut-out portion permits a pawl 401 (Fig. 2)
to move in a counterclockwise direction; and the
lower extending arm of this pawl automatically
disables the tabulating pawl 402; that is, it moves
the tabulating pawl! to such a position that the
tabulating mechanism is not operated during the
cycles of machine operation. Accordingly, the
machine can be cycled any number of times with-
out causing the carriage to move. However, when
the bell crank 101 (Fig. 6) is rocked at the time
the link 88 is pulled down during the latter part
of the second cycle of machine operation in the
fifth column, said bell crank moves a link 279
(Fig. 6) rearward; and the rear end of this link
engages a lug on a bell crank 408 to rock the lat-
ter counterclockwise. The lower arm of bell
crank 403 engages one arm of a crank 404 shown
in Figs. 6 and 2. Referring to Fig. 2, this bell
crank is connected to cne end of a link 405 whose
other end has a stud and slot connection with the
pawl 401. The arrangement is such that when
the total-taking bell crank (01 is rocked, the
pawl 481 of Fig. 2 is rocked clockwise, thereby

.conditioning the tabulating pawl 4062 for opera-

tion. Consequently, near the end of the third
cycle of machine operation in the fifth column,
the tabulating mechanism will be operated,
whereupon the carriage will move slightly with
the result that the automatic return mechanism
will be set into operation to return the carriage
across the machine, :

Repeating the total

During the first half of the third cycle in the
fifth column cycle the cam plate. (10 is moved
by the pawl {17 from the position shown in Fig. 22
to that shown in Fig. 24. The arm 108 is swung
forwardly by this movement of the plate 110 and
its stud moves forwardly in the slot 107 without
affecting the position of the link 106 which, as
will now be explained, is held in its rearward po-
sition until during the repeat sub-totaling print-
ing operation with the carriage in the sixth co-
lumnar position.

As more fully described in the Kilpatrick Pat-
ent No. 928,981, granted July 27, 1909, when the
touch bar is depressed and the total key is in
normal position, a stud designated 14 in said pat-
ent and mounted on the lever, corresponding to
my lever 50 (Pigs. 3, 7B, 20, and 22), blocks the
movement of an arm designated 145 in said pat-
ent and numbered 122 in said figures of my draw-
ings, to prevent operation of the total key while
the motor bar M is depressed. ‘This stud is num-

9

bered 128 in my drawings (Figs. 7-13 and 22)
and, instead of being on the lever 50, is mounted
on the horizontal arm of a bell crank lever 129
pivoted on the stud on which the lever 50 is also
pivoted. As shown in Fig. 3, normially, a shoul-

der 130 on a latch 131 (see Fig. 33), pivoted on -

& pin 134 on the lever 58, engages over a lug 132
on the lever 129, the latch being retained in such
Dposition by a spring 133. These parts are shown
clearer in Figs. 20, 22, and 33, but in different
moved positions. Also pivoted on the pin 134
Is a small lever 135 on which is hung a pawl 136,
the nose of which is normally positioned under
& second shoulder 137 on the latch 131. A spring
183a, (Fig. 33) connects the pawl 136 to a pin on
the arm 50 and another spring 138 connects the
rearwardly extending arm of the lever (35 to a
stud on the arm 53. A stud 140 on the slide plate
58 projects behind the vertical arm of the lever
135. It will be recalled that, during the opera-
tion of the machine with the carriage in the
fourth columnar position, the shorter wipe pawl
90 (Fig. 20) rocks the bail piece 60 and moves
the slide plate 58 sufficiently to release the de-
pressed amount keys but not the touch bar. Dur-
ing the forward movement of the plate 58, the
stud 140 rocks the lever 135 counter clockwise to
the position shown in Fig. 20, therehy lifting the
pawl 136 and the latter is cammed rearwardly by
8 stud (41, coacting with the forward cam. edge
on the pawl. The shape of the nose and shoulder
137 is such that during this movement of the
pawl 136 the latch 131 is swung rearwardly to
carry its shoulder 130 out of engagement with the
lug 132 on the lever 129. When this happens, the
spring 89 connecting the lever 129 to the lever
51, rocks the lever 129 clockwise thereby raising
the square stud (28 to permit the arm (22 to
pass under it. Normally, the stud 140 is nearer
the vertical tail of the lever 135 than is the stud
59 with respect to the upper end of the latch b4,
so that, upon such forward movement of the
plate 58, the latch 54 is not released and the
touch bar remains in a. depressed position.
Pivoted on the lower end of the downwardly ex-
tending arm of the lever 128 is an arm (43 and
a spring 144 connects pins 143¢ and 143b on the
arm 143 and the lever 129, respectively. The pin
143b also acts as a limit stud for the arm (43,
As the arm 122 moves rearwardly at the end of
the second spacing cycle of operation of the ma-
chine with the carriage in the fifth columnar po-
sition, as above explained, a roller stud (4%
mounted on it engages the arm {43, thereby rock-
ing it rearwardly against the action of the spring
144, the lever 129 being restrained from rock-
ing during this movement of the arm (22 by the
engagement of the square stud 128 with the up-
per edge of the arm 122. As the arm 122 passes
from under stud 128, the lever 128 is rocked
counter clockwise by the spring {44 to carry the
square stud 128 in front of the arm {22, the
spring 44 being stronger than the spring 55.

- The lug 132 on the lever 129 is thereby moved

downwardly and the spring {33 then moves the
latch 131 back to latching position, while the
spring 145a at the same time restores the lever
135 and pawl 136 to normal,

It will now be seen that the stud 128 is moved
in front of the segmental end of the arm 122 at
the end of the second spacing cycle with the
carriage in the fifth columnar position, and thai
during the third cycle of operation, the flange
125 is in back of the roller 124 on the arm {23.
At the end of this third cycle, the stud on the
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arm {88 is in the forward end of the slot 167
in the link (06 and tte lower end of the flange
125 is higher than the roller {24, but the arm {22
and associated parts are held in total taking
condition as the stud {28 then blocks return
movement of the arm {22. Hence, during the
next operation of the machine, that is, with the
carriage in the sixth columnar position, the sub-
total is again printed. At the end of this opera-
tion the motor bar is released, the latch 54 being
released by the stud 59 on the slide 58 (Fig. 33),
as explained above, and as the square stud (28
is then raised, the arm 122 and associated parts
are moved by the customary spring {23a to nor-
mal position. Fig. 33 shows the parts in the po-
sitions which they assume just at the moment
of release of the motor bar, at which time the
nose on the pawl 136 is out of engagement with
the shoulder {37 on the latch {3i. Now, as the
lever 50 moves to normal position, the latch {31
is raised and the springs §33 and {45q restore the
latch 131 and pawl 136 to normal position. As
shown in Pig. 22, the upper edge of the forwardly
extending arm of the lever {29 is in engagement
with a limit projection {36c on the lower key-
board plate.

Safety latch for repeat slide

I have provided a device for positively prevent-
ing the slide 84 from accidently moving too far
rearwardly during the operation of the machine
with the carriage in the second, third and fourth
positions, in which positions the pawl {7 of the
cycling mechanism (Figs. 23 and 24) is dis-
abled. This means comprises a latch 186 pivoted
on the rod which projects through the rear guide
slot in the slide §4. When the slide is in its for-
ward position (Fig. 26) and intermediate posi-
tion (Fig. 24), a square stud §47 on the slide 68
is in front of a shoulder {8! on the latch {46 so
that the slide bar 84 is blocked against accidental
movement to its rearmost position. During the
second half of the cycle of operaiion with the car-
riage in the fourth columnar position, the bail
piece 68 is rocked by the wipe pawl 80 whereupon
the roller 82, which is in engagement with the
upstanding arm of the latch {46, rocks the latter

~ clockwise, as shown in Fig. 20, in opposition to its
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spring 148. The rear part of the latch (48 is
yoke-shaped and the tie-piece #5ia of the yoke
portion engages a latch 149 immediately above its
shoulder £53. When the latch {48 is rocked to
the position shown in Fig, 20, the spring for the
latch 149 swings the latter to move the shoulder
over the tie-piece and thus holds the latch 140 in
disabled position when the roller 92 moves out
of engagement with the upstanding arm of the
iatch 146, so that the slide bar 64 may be moved
to its rearmost position as the carriage moves into
its fifth columnar position. At the end of this
movement of the slide bar 84 (as shown in Fig.
22) a shoulder 158 on the bar 68 strikes a. foot 189¢
on the latch {49 thus. disabling the latter, the
latch (46 then moving to the position shown in
Fig. 22. When the slide 64 moves forward the
next time, the stud 147 is carried forward beyond
the shoulder {54 on the latch and the latter rocks
further counter clockwise to move the shoulder
i8{ behind the stud 147.

Registering mechanism

The registering mechanisms, that is, the ac-
count number and the amount registering mecha-
nisms, are substantially identical with that of
said Rinsche Patent No. 1,172,484, 'Both sets of

2,087,643

pinions 28 and 29 are carried in a cradle {84
(Figs. 6 and 8) comprising the usual side members
and connecting tie-pleces. This cradle is pivoted
on and arranged between the side members of the
well known main rocking frame {85. The rock-
ing of the main register frame (5% to engage or
disengage either the adding wheels 28 or subtract-
ing wheels 29, as the case may be, with the racks
27 is done in a familiar way, the action being
initiated by the operation of the wipe pawl {56
(Fig. 6) upon a stud on the three-armed lever {00.

Subtraction

An add-subtract lever {57, which corresponds
with the one designated 88 in my aforesaid patent,
projects through the keyboard and has a handie
by which it may be thrown forward and back.
This lever, as in my said patent, is separate from

an arm {58 which does the work of rocking the.

cradle 154, A link 159 is coupled to the arm {58
and its rear end is bifurcated for the purpose of
cooperating with the studs 168 and $61 carried on
the cross arm 162 fast on the main power shaft
183. As in my said patent, the rearwardly ex-
tending arm of the lever 157 is connected to a de-
pending link 165 carrying a stud {66 which oc-
cupies the siot in the link 158, but the upper end
of the link 185 is somewhat different from the
corresponding link designated 93 in my said
patent, in that the upper end of the link {65 is
provided with a slot 118 through which the stud
on the lever 157 projects. The link {65 also has
an ear carrying a stud 171.

When the lever {57 is thrown forward, that is,
to subtraction position, the link 159 is elevated
through the link {65 so that the hook 187 on the
rear end of the link {69 is in line with the stud
{60, with the effect that, during the operation
of the machine, the cradle 154 is rocked to disen-
gage the adding wheels 28 and engage the sub-
tracting- wheels 29. Because of the slot {78 in
the link {85, the link may be raised without affect-
ing the lever 157, as will be described later. The
link 165 is raised in opposition to a spring (86
connected at its upper end to the link {§5. The
Iever 157 is moved manually to a forward posi-
tion when the machine is fo be operated with the
carriage in the seventh columnar position to sub-
tract the deposited amount and is also moved to
such position by g “subtract” roller 33, when the
carriage is in the eighth columnar position so that
the old balance will be subtracted.

Printing mechanism

The printing equipment, including the means
for effecting the automatic elimination of im-
prints, is practically identical to that described in
my Patent No. 1,843,648, and as its details are
not essential to a complete understanding of my

present invention, I will not describe it in detail, .

though it is shown in side elevation in Fig. 5.
Suffice to say that, if the subtraction lever {57
were manually moved to subtracting position with
the carriage in the second columnar position, the
condition of the automatic elimination mecha-
nism would be such that the amount of with-
drawal would be printed in the “depesit” column
and not in the “withdrawal” column on the cus-
tomer’s statement, if it were not for a withdrawal
key. :
Withdraewal key and connections
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is designated 88 in my said patent, has the lower
end of its stem pivoted to an arm {74, loosely
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Pplvoted on a machi/lne stud and the key is also

provided with a slot/1 15 through which a machine
stud 179 projects,the key being thus guided ver-
tically. A spring i16 normally holds the “with-
drawal” key in elevated position. A stud 171

- on the “withdrawal” key projects into a recess in
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the forward end of an arm 118 fast on a shaft 180.
Also secured to the shaft 180 is an arm (8] (Fig.
7B) which, when the “withdrawal” key is de-

bressed, results in shifting a controlling arm shaft ]

182 which changes the hammer block setting so
that the amount of withdrawal will be printed in
the “withdrawal” column of the customer’s state-
mment but not in the “deposit” column, all of which
is fully described in my Patent No. 1,843,648,
The “withdrawal” key, when depressed, also
raises the link (59 (Figs. 6 and 7A) to subtrac-
tion position the same as if the subtraction lever
151 were drawn forwardly to subtracting posi-
tion. On the left hand end of the shaft (80 isan
arm {83, which, at its forward end, projects over
a stud 184 extending. laterally from a latch 185
pivoted on a verticw. slide bar 181. L
end of the bar 18T projects through a slot in a
fixed plate 190 and, near its lower end, the bar
181 is providzd with a slot 191 through which a
machine stud extends, the bar being guided in
this way in its vertical movement, A spring 192
normally retains the bar in its elevated position.
The lower forwardly projecting end of the bar
187 is coupled to the rear end of a lever 193, the
forward end of which projects under the afore-
mentioned stud {11 on the link 165. It will now
be obvious that, when the “withdrawal” key is
depressed, the bar 187 is likewise moved down-
wardly in opposition to its spring 192, with the
result that the link 165 and link 159 are elevated
so that, during operation of the machine, the
arm 158 rocks the cradle 154 to move the sub-

tracting wheels 29 into position to be engaged

with the racks 217.

The amount of the withdrawal is subtracted
and printed with the carriage in the second col-
umnar pesition and is also printed. in the “with-
drawal” column on the customer’s statement
while the carriage is in the third columnar posi-
tion, but, during this latter operation, the regis-
tering mechanism is thrown out of operation.
During both of the operations of the machine
with the carriage in the third and fourth colum-
nar positions, the hammer eliminating mecha-
nism must be left under the control of the “with-
drawal” key while the registering mechanism
must be freed so that it can be controlled by the
“non-add” rollers 33 on the carriage and so that
the cradle 154 can be rocked to adding condition
and, therefore, I have provided means for releas-
ing the bar (87 (Fig. 6) as the carriage shifts
to its third columnar position and means for
latching the “withdrawal” key in depressed con-
dition and I will first describe this latching
means.

As shown in Fig. 3, a bell crank lever 1917 is
pivoted on the “withdrawal” ‘key stem and the
outer end of its forward extending arm is bifur-
cated to straddle a stud 195 on the rear end
of the lever 5. When the motor or touch bar
M alone is operated, the lever {87 is rocked
counterclockwise to carry the lower end of its
downwardly extending arm over the squared head
of the machine stud 119, thus locking the with-
drawal key against depression. A stud (98 on
the key projects over the horizontal arm of lever
197 so that when the “withdrawal” key is de-
pressed, it carries the lever (97 with it and the

The upper -

11

vertical arm of this lever moves down in front of
the stud 179. As the horizontal arm of the lever
197 is coupled to the lever 51 the latter is rocked,
as when the motor har M is manually operated,

to release the motor clutch. The latch 54 then’

retains the lever 51 in its lower position and this
lever, through the lever 197 and stud {19, holds
the “withdrawal” key depressed. - This condition
prevails until the lever 54 is released during op-,
eration of the machine to print the new balance
in the first column on the ledger sheet, the car-
riage then being in its sixth columnar position.
When the lever
the spring 176 aids in restoring the “withdrawal”
key. R ’ ’

The means for releasing the bar 187 (Fig. 6)
to free the registering mechanism from the con-
trol of the “withdrawal key”
moves-to its third columnar position will now be
described. Asthe carriage shifts to this position,
one of “non-add” rollers 33 on the carriage rocks
a three-armed lever
the lever designated {97 in my Patent No.
1,397,774), this being accomplished through an
arm 200, link 201, lever 202 and a yoke member
carrying the ‘“non-add” arm cooperating with
the “non-add” rollers 33. When the lever {99 is
rocked counterclockwise, as viewed in Fig. 6, a
roller stud 263
the lever strikes the forwardly projecting lower
end of the latch (85, thus rocking the latch
clockwise in opposition to its -spring 188 to carry

-its pin 184 from under the arm ff 83, whereupon
{817 to normal po-

the spring 192 elevates the bar

sition. Now, during operation of the machine

‘with carriage in the third and. fourth columnar

positions, “non-add” rollers 33 are effective to
cause the registering mechanism to be inactive
and, during the first of these operations, the
cradle carrying the registering wheels is rocked
into normal add position. When the “withdraw-
al” key is subsequently raised to normal position,
the outer end of the arm 183 wipes past the pin
184, the upper edge of the end of the arm being
curved for this purpose. .

In order to lock the “withdrawal” key against
depression except when the paper carriage is in
the second columnar position, I provide g lever
205 (Fig. 3) centrally pivoted on a machine stud
and having at its forward upward end a lug
adapted to engage in a notch 206 in the stem of
the key. The lower rear end of the lever 205 is
provided with a cam plate 204 adapted to be en-
gaged by a lug 297 carried by the tabulation bar
mounted on the carriage. When the carriage tab-
ulates to the second columnar position, the lug
207 engages the cam Dlate 234 thereby rocking
the lever 205 in opposition to its spring 208 to
release the “withdrawal” key, ~

Fugitive 1

Inasmuch as the present machine has a sub-
tracting equipment of the character disclosed in
the before-mentioned Rinsche Patent No. 1,172,-
484, which enables the registering mechanism
to go negative the so-called “fugitive one” must
be taken into acccunt and this is done substan-
tially as shown in said Rinsche patent. As de-
scribed in that patent, when the cradle 154, carry-
ing the registering wheels, is rocked from adding
bosition to subtracting position and the subtract-
ing wheels 29 are moved into mesh with the actu-
ating racks 27, the needed unit of movement of
the units wheel to take care of the “fugitive one”
automatically results. This necessarily effects

189 (which corresponds to.
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both sets of pinions so that when the cradle 154 is
rocked the other way and the adding wheels 28 are
moved into engagement with the racks, the unit
which was added to the negative total is sub-
tracted therefrom and restored on the upper units
wheel. As in said Rinsche patent, I provide one
of the customary transfer pawls 208 (Figs. 3 and
7B) for the units rack.” These pawls are desig-
nated 413 in said Rinsche patent. The units
rack 21 is slotted like the other racks to provide
for one step of movement relative to its actuating
lever. Pivoted on the right hand side arm of the
main registering frame 155 is a tappet-piece 211,
(Fig. 3) which is shaped somewhat similarly to
and performs the same function as the tappet-
piece lettered “A” in said Rinsche patent. The
transfer pawl 209 for the units bank, in place of
having two feet as in the Rinsche patent, has but
one foot 209z, with which the fingers 2lla and
21ib on the tappet-piece 211 are adapted to co-
act. As explained in said Rinsche patent, when
the registering cradle 154 is rocked from adding
condition to subtracting condition, the tappet-
piece 211 is moved so that the lower finger 2( b

is brought into line with the foot 269 and, when .

the lower wheels 29 are moved into mesh with
the racks 27, the units pawl 209 is displaced and,
at the end of the cycle of operation, the units rack
will be permitted to partake of the one step move-
ment beyond its own normal position so that the
correct negative total will be registered on the
lower wheels 29, in case an overdraft has occurred.
Whenever the machine is changed back to adding
condition, the unit which was entered on the
lower wheels 29 as the result of previous opera-
tion in subtracting condition, will be taken from
the lower pinions and added on the upper pinions,
because, when the cradle is rocked from a sub-
tracting to an adding position, the tappet-piece
is moved to carry its finger 2{ia in line with the
foot 209a on a units pawl-209 and when the adding
wheels 28 are moved into mesh with the racks,
this pawl is displaced permitting the units rack
to move upward one step beyond its normal posi-
tion. .

Also as described in said Rinsche patent, the
tappet-piece 211 is moved to a neutral position in
the same operation in which the units pawl 289 is
displaced so that in further operations of the ma-
chine in the same condition there will be no fur-
ther displacement of the pawl 208. In the Rinsche
patent, the lever designated C therein, is em-
ployed to move the tappet-piece to neutral posi-
tion and in my present machine I use a corre-
sponding lever, also lettered “C”, but of a slightly
altered shape as its arms c4 and ¢§ form a V
shaped projection and their opposite edges en-
gage pins on the tappet-piece to move it to neu-

tral position, whereas in the Rinsche patent the’

outer ends of the corresponding arms coact with
the pins.

«Fugitive 1” for account registering mechanism

I have already stated that the account number,
set up on the keyboard with the carriage in the
first columnar position, is entered in the account
number registering section, which comprises, in
the machine illustrated, the registering wheels
under the banks of account keys. With the car-
riage in the eighth columnar position, the account
number is again set up on the account number
keyboard section and subtracted from the ac-
count registering section. Each time the register-
ing mechanism is changed from an adding condi-
tion to a subtracting condition, and vice verss,

2,087,542

the “fugitive one” is added on the lower wheels
or retaken on the upper wheels (as the case may
be) of the account registering section the same

: gs in the amount registering section, and this is

accomplished through the following described de-
vice under the control of the tappet-piece-281.
The transfer pawl 288 carries 2 pin 214 (Fig.
7B) projecting under the rear curved end of an
arm 215 fast on a shaft 216 suitably supported
by a fixed plate 207 and arm 2{8 (Fig. 1). Fast

. on the shaft 216 near its left hand end is an arm

218 (Figs. 7B, 17, 18, and 19) engaging a stud
on the lower end of a lever 220 loose on a fixed
stud 221 and adjacent the rack 27 of lowest order
for ‘the account number Section. A shoulder on
the upper end of this lever normally engages over
a stud 222 on a units rack 21. It will be obvious
that every time the units pawl 208 for the units
amount rack is displaced, the pin 214, because of
the curvature of the arm 215, rocks the latter,
shaft 216 and arm 218, the latter moving-the
lever 220 from the position shown in Fig. 17 to
that shown in Fig. 18, thus carrying its shoulder
away from the stud 22? so that the units rack for
the account number se~tion may be given its ad-
ditional step of movement to take care of the
“fugitive one”. The lever is given this movement
in opposition to its spring 223. When the pawl
209 is moved back to normal position during the
next cycle of operation of the machine, the
spring 223 rocks the lever 228 to normal position
and then, as the units rack of the account num-
ber section moves down, the pin 222 wipes past
the nose forming the shoulder on the lever 220
and when the pin is in line with the shoulder,
the spring 223 again rocks the lever 220 back
to normal position to carry the shoulder over the
pin 222.

Automatic conditioning for positive or negative
totals in accordance with the sign of the total
in the registering mechanism

The manner in which the machine is auto-
matically conditioned for total taking and auto-
matically caused to take the total has already
been described. However, the total in the regis-
tering mechanism may be positive or negative,
which requires that the machine be conditioned
to take the kind of a total that exists. When the
total is positive, it is taken from the add pinions.
When it is negative, it is taken from the subfract
pinions. The present machine is conditioned
automatically for negative or positive total tak-
ing under the control of the registering mecha-
nism. There is also a control governed by the
means that conditions the machine for total
taking.

The Burroughs machine is one that is normal-
ly maintained in add condition. When an item
is subtracted by depression of the “withdrawal”
key, the machine is changed to subtract condi-
tion. As previously explained, a withdrawal item
is entered in the second column, after which the
machine goes through a series of operations au-
tomatically, during which the “withdrawal” key
remains latched down. However, the control of
the registering mechanism is taken away from
the “withdrawal” key when the carriage moves
to the third columnar position, as previously de-
scribed. This means that, unless otherwise con-
trolled, the registering mechanism will go back to
add condition during the cycle of machine oper-
ation in the third column, even though the regis-
tering mechanism is non-added. This applies to
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both the account number and the amount regis-
tering mechanisms.

If the item subtracted in the second column
leaves the registering mechanism in positive con-
dition, said mechanism need not be changed for
total taking because it is already in correct, or
add, condition for the taking of a positive total;
but it must be controlled to brevent a change to
subtract condition.

If the item subtracted in the second column
should result in an overdraft in the registering
mechanism, it is necessary to change the lat-
ter to subtract condition for the taking of a neg-
ative total from the subtract pinions. The man-
ner in which this is done will now be described.

The amount registering mechanism rocks or
“sets” a lever or “setting member” 228 (Figures
10 and 29) under the control of the add and sub-
tract pinions of highest order of said registering
mechanism. Said highest order pinions have
the usual zero projections 28a and 28a, as shown
In Figure 10. The zero projection 28 on the
add pinion 28 cooperates with the foot of a lever

212, while the projection 29q of the subtract pin-.

ion cooperates with the foot of a lever 225, The
mechanism will be described more particularly
with relation to an overdraft.

' Referring to Figure 15, the subtract pinion of
highest order is shown with its zero projection
29q in “9” position. When an overdraft oceurs,
the zero projection passesin a clockwise direction

from its “9” to or through its “0” position, the

“0” position being shown in dotted lines in Fig-
ure 15. When this occurs, the lever 225 is locked
clockwise to set the member 228, as will be pres-
ently explained. The reason why the pinion 29
of highest order moves from its “9” to or through
its “0” position may be explained by referring
to the third example of work illustrated in Pig-
ure 32, although this action of a highest order
pinion is understood in the art. In said example,
when $500.00 is added, it goes into the add pin-
ions 28 in the first columnar position, whereupon
the subtract pinions 29 turn reversely; and at
the end of the operation, the latter stand at
99,949,999. ‘The next operation is to subtract
$600.00, which is done by adding this amount
irto the subtract pinions. The “6” will be added
to the “4” in the hundreds of dollars order, which
will cause a tens~transfer carry to the next high-
er order to cause said higher order pinion to
move from its “9” to its “0” position. Said tens-
transfer will be carried through the remaining
higher order pinions so that the highest order
pinion will also move from its “9” to its “0” Do~
sitfon. This would leave the subtract pinions at
00,009,999. However, a “fugitive 1” is added
into the subtract pinion of lowest order, which
moves that pinion from its “9” to its “0” position
and causes a tens-transfer to the next higher
orders, which carries through until the unit is
put into the hundreds of dolars order, where-
upon the subtract pinions stand at 00,010,000.
As a matter of fact, the “fugitive 1” is inserted
first, but the explanation has been made as above
because it is easier to comprehend. The result
is the same, namely, that the register pinion of
highest order moves from its “9” to or through
its “0” position.

The upper end of the lever 225 (Fig, 12) is
adapted to engage a pin 221 on one arm of the
setting member 228 which is in the form of a
three-armed lever pivoted on the stud 221, The
stud 221 and the pivot stud for the lever 225 are
supported by a fixed plate 219 which is best illus-
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trated in Figure 9. A spring 226 (Fig. 9) urges
the lever 225 to a position with its upper end in
éugagement with a lmit lug 224 on the plate
219. When the lever 225 is rocked clockwise, as
above explained, itg upper end engages the pin
221 and moves the member 228 from its normal
cr add position, shown in Figure 9, to a sub-
tract or negative position illustrated in Figures
15, 29, and 31. The lower end of the down-
wardly extending forward arm of the three-
armed lever 228 is pointed, the side edges D and
C of the point acting as cam surfaces with which
cocperates a pin 230 on the end of a detent arm
231 pivoted at its rear end to the plate 219. The
free end of the arm is urged upwardly by a
spring 229. In the normal or add condition of
the parts, the spring 229 holds the pin 230 in en-
gagement with the cam edge C. But when the
lever 228 is rocked counterclockwise at the time
an overdraft occurs in the registering mechanism,
the pointed end of member 228 wipes past the
pin 230, after which the latter engages the edge
D and holds the member 228 in its set position,
as illustrated in Figure 15, :

If the registering mechanism should be
changed from negative to positive condition, such
action occurs when an item is added. At that
time, the add pinions 28 are in active position;
and when the change oceurs, the zero projection

28a on the add pinion of highest order moves 3

from its “9” to or through its “0” position.
When that oceurs, a lever 272 (Fig. 11) is rocked
clockwise; said lever is pivoted on plate 219 and
urged counterclockwise by g spring 215, and it
has an abutment edge adapted to engage the
pin 227 on the member 228 to move said member
from negative to positive position.

The lever or setting member 228 controls cer-
tain other parts as follows: Journaled loosely on
8 rod 233 is a yoke-shaped member 234 (Figures
1, 7B, 29, and 31 having a vertical arm 232.
The upper end of this arm is bent laterally and
then rearwardly, and a pin 235 is carried on the
rearwardly projecting portion, said pin engag-
ing the forward edge of the upstanding arm of
the three-armed lever or setting member 228.
A spring 242 (Figure 31) urges the yoke 234
countercloeckwise s0 as to maintain the pin 235
In engagement with the setting member 228.
The yoke 234 has another vertical arm 236 (Fig-
ures TA, 7B, and 29) which is connected by a
link 237 to the vertical arm of a bell crank
lever 238 pivoted on a machine stud. The other
arm of this bell crank is connected to a down-
wardly extending link 239 which has a slot on
its lower end through which a stud 240 on an
abutment arm 241 projects. A spring 243 (Fig-
ures 28 and 29) is connected to the stud 240
and to a pin on the link 239 to normally retain
the stud 240 in engagement with the upper end
of the slot at the lower end of the link 239. This
type of connection is made to enable the abui-
ment arm 24{ o move, as presently described;
without subjecting the parts to undue strain.

The abutment arm 241 has a slot 244 through
which a pin 245 projects, said pin extending lat-
erally from an arm 24% pivoted on the usual rib-
bon shaft of the machine. A spring 2417 is con-
nected to a pin on the rear end of the arm 241
and to the pin 245 so as to normally urge the
abutment arm to the right, as viewed in Fig-
ure 28.

The right-hand end of the abutment arm 241
is normally above the path of a stud 263 (Figs.
6 and 29) on an arm 164 that is oscillated during
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each machine cycle. Said arm is rocked counter-
clockwise from the position of Figure 6 to that
of Figure 29 and then returned clockwise to nor-
mal. If the abutment arm is lowered into the
path of stud 263, said arm is moved to the left
to engage the stud 245 as shown in Figure 29,
whereas, if the abutment arm is not lowered, no
leftward movement of it occurs.

From the description thus far given, it will be
clear that the abutment arm 24! is controlled
by the registering mechanism through the setting
member 228. When the registering mechanism
is in add condition, the abutment arm is above
the path of the stud 263. Bui when the regis-
tering mechanism changes to subtract condi-
tion, said abutment arm, except for other con-
trols hereinafter described, is lowered into the
path of said stud 263 so that, when the arm i64
is rocked counterclockwise, the abutment arm
241 is thrust to the left. This movement of the
abutment arm controls the subtract conditioning
of the machine through mechanism as follows:

The stud 285 which is engaged by the abut-
ment arm 241 is carried by an arm 246 pivoted
on the usual ribbon shaft of the machine, said
arm being urged counterclockwise, as viewed in
Figure 29, by & spring 246b. The lower end of
this arm is bifurcated, and one portion of it,
246a, has a recess 248 which is normally engaged
by a stud 248 on one arm of the lever 250 piv-
oted as shown in Figure 29. The downwardly
extending arm of this lever is connected by a
spring 251 to the lever #84. Pivoted upon the
lever 250 is a thrust piece 253, the upper end of
which carries a roller stud adapted to act upon a
rock plate 258 pivoted on the ribbon shaft. This
rock plate is an old part of Burroughs machines,
neretofore used for alternately rocking one of two
registers to active position as shown in Kil-
patrick Patent No. 1,152,715. It is employed
because available although it is not used in ex-
actly the same manner as in said Kilpatrick
patent, as will be presently explained. The plate
954 carries a stud projecting through & slot 255
in the rear end of the link 256 connected at its
forward end to the subtract lever 157 (Fig. 6),
the subtract lever connections being like those
described in Muller Patent No. 1,397,774,

When the stud 263 on arm (64 engages abut-
ment arm 24§ during the forward stroke of the
machine, the member 246 is rocked from the posi-
tion of Figure 28 to that of Figure 29 so that the
stud 248 on lever 250 registers with the slot in
the member 246. The lever 250 does not move
upwardly immediately because it is engaged by
the stud on arm 164, to which the spring 250 is
attached. But, during the return stroke, when
the arm §64 rocks clockwise, the lever 250 moves
upwardly, whereupon the thrust plece 253 rocks
the plate 254 clockwise to thrust the link 236
to the right to thereby move the subtract lever
to subtract position. Movement of the subtract
lever to subtract position raises the link 159 (Fig-
ure 6) so that during the next cycle of operation
of the machine, the registering mechanism will
be tumbled from add to subtract position.

To review again the operation of the mecha-
nism so far described, the registering mechanism
can go negative during one cycle of machine op-
eration, whereupon the abutment arm 24{ will be
set. During the next machine cycle, the stud 263
moves abutment arm 241, and the parts operate
to cause the subtract lever to be moved to sub-
tract position. During the third cycle, the regis-
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tering mechanism is changed from add fo sub-
tract position. If the registering mechanism con-
tains & negative amount as a result of which the
abutment arm 241 is set, and if said registering
mechanism then changes from negative to posi-
tive condition, the abutment arm 241{ is raised,
which means that the registering mechanism will
be tumbled to add position during the next ma-
chine cycle. Thus, the registering mechanism
sets certain parts so that if the machine is given
the necessary cycles, the registering mechanism
will be adjusted relative to the actuators.

The cycling of the machine above-mentioned
can be performed manually through the usual
hand crank or by means of a motor drive which is
set into operation for each cycle by the depression
of a motor bar; and the total can be taken by de-
pressing the total key in the new balance column.
To operate the machine by hand the repeat mech-
anism is disabled either by removing the repeat
rollers or by using a normalizing key such as de-
seribed jn Muiller 1,397,774. However the present
machine provides additional automatic controls,
in that, the cycles that condition the machine for
total taking, and which cause the taking of a
total, are caused to take place automatically; and
thus the control of whether or not the registering
mechanism shall be adjusted relative to the actu-
ators for the purpose of taking a negative total is
governed not only by the registering mechanism
itself, but also by the paper carriage which con-
trols whether the automatic cycles shall occur to
cause the adjustment. This paper carriage con-
trols the total taking by controlling both the
cycles that cause the totaling and the condition-
ing of the machine for the total.

A direct carriage control for the abutment arm
2814 is also provided, the same being in the form
of a lever 258 pivoted on the ribbon shaft. The
right-hand end of this member is bent laterally
and provided with a projecting end 283b adapted
to engage a stud 259 on the abutment arm 24{.
The lever is urged counterclockwise, as viewed in
PFigures 28 and 29, by a spring 258¢ so that said
lever 258 tends to hold the abutment arm 241 out
of the path of the stud 283. The rear end of lever
258 engages in a slot in the end of one arm 268
of g yoke-shaped member best illustrated in Fig-
ure 30, 'This yoke member is pivoted on the sup-
port that holds the other carriage control yoke
members. The yoke is provided with another
arm 26{ adapted to be engaged by special rollers
338 on the carriage (Figures 2 and 28). A roller
338 is active in both the fourth and fifth column-
nar positions of the carriage, the arrangement
being that, in these carriage positions, the lever
258 is rocked clockwise. to release abutment arm
241 so that the latter is freely responsive to the
control by the registering mechanism.

From the above, it will be clear that whether
the registering mechanism is tumbled or ad-
justed relative to the actuator racks for the pur-
pose of taking a negative or positive total depends
upon a mechanism controlled by the register in
accordance with the sign of the total. This con-
trol determines whether the registering mecha-~
nism shall remain in add condition or be changed
from add to subtract condition. The actual
changing of the condition of the register or the
adjustment of it relative to the actuators de-
pends, however, upon whether the machine re-
ceives additional cycles of operation to effect such
change; and the control of these cycles is by the
paper carriage as heretofore described, which pa-
per carriage also controls the conditioning of the
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machine for total taking. In addition to con-
trolling whether cyecles of operation take place,
the machine is also provided with the direct car-
riage control lever 258 which insures that the
abutment arm 24! will be moved only in the col-
umns where movement is desired. In order that
the operation may be entirely clear, a series of
cycles will be followed through,

Assume that the machine is to be operated to
make the necessary entries when the amount
withdrawn is larger than the old balance. With
the carriage in the second columnar position, the
lever 228 is rocked to the position shown in Figs,
29 and 31 when the overdraft occurs and the lever
is held in such position by the engagement of
the pin 230 with the edge D of the point of thé
lever 228. At this time the projection 258b on
the lever 258 is in engagement with the pin 259
on the arm 24( (as shown in Fig. 7TA) and pre-
vents the arm 24{ from rocking downwardly and
through the link 239, lever 238 and link 237 pre-
vents the yoke-member 234 from being rocked
rearwardly by the spring 242 connected to the
voke member 234 when the upstanding arm of
the lever 228 is moved out of engagement with
the pin 235 on the arm 232 of the yoke-member
234, as illustrated in Fig. 31. The spring 258a

- (Figs. 7A, 28, and 29), connected to the rear end

of the lever 258, is stronger than the spring 242
and hence holds the lever 258 in normal position
in opposition to the spring 242 at this time and
until the carriage shifts to its fourth columnar
position. As the carriage tabulates to its fourth
columnar position one of the special roilers 338
engages the arm 264, as shown in Fig. 28, thus
rocking the lever 258 to lower its projection 258b,
whereupon the spring 242 rocks the yoke-member
234 rearwardly to the position shown in Pig. 29
and through the link 237, lever 233 and link 233
lowers the arm 241. 'This movement of the arm
24| carries its forward end in line with a pin 263
on the lever 164. At such time, the pin 249 is
in engagement with the recess 248 in the arm
246, as shown in Fig. 28. Near the end of the
first half of the operation of the machine with
the carriage in the fourth columnar position, the
pin 263 engages the forward end of the arm 241,
thereby shifting the arm 241 rearwardly and
rocking the arm 246, to carry the recess 248 away
from the pin 249, as illustrated in Fig. 29, in which
the parts are shown in the positions which they
assume at such time. The slot in the lower end
of the link 239 is provided to permit this move-
ment of the arm 241, without subjecting the parts
connected with the link 239 to any strain. Now,
during the second half of the operation of the
machine with the carriage in the fourth columnar

position, the lever 164 rocks back to normal po- .

sition, whereupon the spring 251 raises the lever
250 and the roller stud on the thrust piece 253
rocks the cam plate 254 clockwise thus moving
the link 256 forwardly t0 move the subtracting
lever 157 to subtracting condition,

As the carriage shifts out of its fourth col-
umnar position, the first roller 33S moves out
of engagement with the arm 281 and the spring
258a moves the lever 258, link 239 and connected
parts to normal position, but as the carriage
moves into its fifth columnar position the sec-
ond roller 33S rocks the arm 261 and thus moves
the lever 258, link 239, etc. back to the position
shown in Figs. 28 and 29. Near the end of the
first half of each of the cycles of operation with
the carriage in the fifth columnar position, the
pin 263 engages the forward end of the arm 241
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and thus h’olds the arm 246 rearward so that its
spring 246b is prevented from rocking the arm
246 forwardly and reengaging the recess 248 with
the pin 249 as the latter is lowered in line with
the recess, Thus the lever 250 is raised by its
spring 261 and the subtraction lever remains in
subtracting position, during each cycle with the
carriage in the fifth columnar position. In re-
taining the subtract lever in subtract position
during each cycle, the roller stud on the end of
the thrust piece 253 engages the left-hand notch
in the rocker plate 254 each time, the parts be-
ing suitably arranged for this purpose. In fact,
a rocker plate with two notches is not necessary,
but such a plate has been employed because it
is a standard part and its use avoids the con-
struction of a new part,.

Thus it will be seen that, with an overdraft
in the register, the lower wheels 29 are meshed
with the racks 27 during the sub-total taking op-
eration with the carriage in the fifth columnar
position to print the correct negative total, i. e.
amount of the overdraft. If no overdraft has
taken place, the arm 228 is held in normal posi-
tion, thus blocking movement of the pin 235 so
that the arm 241 is held in normal elevated po-
sition when the carriage is in the fourth and fifth
columnar positions, and the pin 263 on the lever
164 moves idly under the forward end of the arm
241. Therefore the arm 246 is not displaced and
as it prevents movement of the lever 258, the link
256 is not moved and the registering mechanism
remains in adding condition, ’

As the carriage moves out of its fifth columnar
position, the second speeial roller 33S is carried
out of contact with the arm 261, whereupon the
spring 258a (Fig. 29) connected to the lever 258
and stronger than the spring 242, restores the
lever 258, link 239, arm 241, lever 238, link 231
and yoke-member 234 to normal position.

The earriage now shifts to the sixth columnar
Dosition and the sub-total is again printed. It
will be recalled that the lever i0f of the total
key is latched in moved position during the sec-
ond sub-~total taking operation by the engagement
of the arm 122 behind the stud {28. To latch
the subtracting lever 157 in its moved subtract-
ing position during this operation, the stud 101g
on the lever 101 of the total key engages be-
hind a projection 151¢ (Fig. 16) on the subtrac-
tion lever i57, when the total key is automati-
cally operated after the subtraction lever has
been automatically moved to subtracting position
when the carriage was in the fifth columnar po-
sition. At the end of the first half of the opera-
tion with the carriage in the sixth columnar po-

- sition, the spring 2465, (Fig. 28) connected to the

arm 246, moves the latter to normal position as
the pin 248 moves out of engagement with the
forward edge of the arm 286¢g and presents itself
to the recess 248, the lever 250 then being latched
down by the arm 246.

With the carriage in the sixth columnar posi-
tion, there is no “subtraction” roller 33 on the
carriage engaging the “subtract” arm (Fig. 6)
which, as more fully described in my aforesaid
Patent No. 1,397,774, is connected by a yoke-
member 262 (of which the “subtract” arm is a
part), a lever 265 and a spring 264 to a lever 287,
having a pin 268 (Figs. 6 and 29) engaging in a
recess in the link 256. The same mechanism is
shown in Fig. 17 of my Patent No. 1,397,774. As
no roller engages the “subtract” arm with the
carriage in the sixth columnar Dosition, a spring
210, (Fig. 6), connected to the upper end of the
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lever 267, rocks the lever 267 rearwardly, there-
by shifting the link 256 to move the subtraction
lever {57 to adding condition when the latter is
released from the pin {9{g upon movement of
the total key lever (0{ to normal position, as
explained above. The subtraction lever remains
in adding condition as the carriage moves into
the seventh columnar position, there being no
“subtract” roller 33 for that position.

The lever 228 is restored to normal condition,
shown in Fig. 9, during the operation of the ma-
chine with the carriage in the seventh columnar
position. With the carriage in this columnar po-
sition, the withdrawn amount (which was sub-
tracted with the carriage in the second columnar
position) is now added and as the upper wheels
28 are in mesh with the racks, the wheels of
higher orders pass to “0” position. With the ex-
ample to which I have last referred (. e. the
third example—Fig. 32), at the end of the op-
eration of the machine with the carriage in the
sixth columnar position there is an overdraft of
$100.00 in the registering mechanism and the
upper wheels 28 stand at «999899.99”. Now when
$600.00 is added on the upper wheels with the
carrigge in the seventh columnar position, the
upper wheels are moved to represent 00049998
and then when the “fugitive one” is added the
amount registered in the upper wheels is $500.00.
It will be seen that transfers have been succes-
sively made from the wheel 28 of 5th order to
the wheels of higher orders thus turning the
wheel 28 of highest order from “9” to “0”. As
this wheel passes to “0” its zero projection en-
gages the foot on the lower end of an arm 272
(Fig. 10) and rocks it rearwardly. This arm is
pivoted on a stud 213, projecting from the plate
218, and a spring 275, which is connected to a
forwardly extending finger 276 on the upper
end of the arm 272 normally retains the arm in
engagement with the rod 233. As the pinion of
highest order moves past “0” and rocks the arm
972 rearwardly, the latter engages the stud 2217
on the lever 228 to restore the lever 228 to the
normal position in which position its cam edge C
engages the stud 230.

While it is preferable to use the carriage con-
trol lever 258 to hold the abutment arm 241 out
of active position until it is needed, such lever is
not necessary, as will be apparent by following
through the operation of the machine with the
lever 258 omitted.

Tirst, take an example where a positive old
balance is entered, to which is added a deposit.
In such case, the machine remains in add condi-
tion through the various columnar positions of
the carriage, the abutment arm 241 is inactive,
and the machine is in proper condition in the
new balance column to take a total.

Next, take a positive old balance, from which
s check is subtracted that leaves the balance
positive. During the machine cycle in the second
column, the machine is in subtract condition and
g “fugitive 17 is entered in a subtract direction;
but, since the register does not go negative, the
abutment arm 241 remains inactive. At the end
of the cycle and as the carriage moves into its
third columnar position, the control of the reg-
ister is taken away from the withdrawal key,
whereupon the add-subtract controls move to
add position under the urge of their spring. The
result is that the machine changes to add condi~
tion at the beginning of the cycle in the third
column but no “fugitive 1” is entered in add di-
rection because the register is non-added. In
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the Burroughs machine, the “fugitive 1 is added
as the register is rocked into engagement with
the racks after said register has been tumbled.
The machine remains in add condition in the
fourth column, and no “fugitive 1” is entered in
this column. The machine also remains in add
condition in the fifth column, with the result
that 8 “fugitive 1”7 is entered during the first
cycle, the tens-transfer mechanism, if tripped, is
restored during the second cycle, and the total
is taken during the third cycie.

Next, take a positive old balance, from which
a check is subtracted that is large enough to
cause an overdraft. During the machine cycle
in the second column, the machine is in sub-
tract condition, a “fugitive 1” is entered in sub-
tract direction, and, when the register goes nega-
tive, the abutment arm 241 is moved down to
active position. At the end of the cycle, and
when the carriage moves to the third column, the
control of the register is taken away from the
withdrawal key, whereupon the add-subtrac.
controls go to add condition under the urge of
their spring. At the beginning of the cycle in
the third column, the machine is changed to
add condition, in which it remains during said
cycle, but no “fugitive 1” is entered because the
register is non-added. During the first half of
said cycle, the abutment arm 24{ moves the
mechanism controlled by it, so that during the
latter half of the cycle, the thrust plate 253 tends
to move the add-subtract controls to subtract
condition. Said controls are not moved immedi-
ately because they are locked during the machine
operation, but, at the end of the cycle, the add-
subtract controls are automatically moved to sub-
tract position. At the beginning of the cycle in
the fourth column, the add-subtract controls are
in subtract position, and the abutment arm 244
remains active. The machine changes to sub-
tract condition during the cycle, but no “fugi-
tive 17 is entered because the register is non-
added. While the add-subtract controls are re-
leased for return to add position at the end of
the cycle, they cannot return because the mecha-
nism controlled by the abutment arm 2&{ has
again moved so as to hold the add-subtract con-
trols in subtract position. At the beginning of
the cycle in the fifth column, the add-subtract
controls are in subtract position, and the abut-
ment arm 28! remains active. The machine
remains in subtract condition during the first
cycle. Although the register is engaged with the
racks, no “fugitive 1” is entered because the
“fugitive 1” mechanism is already in subtract po-
sition from the entry in the second column.
The non-add operations in the third and fourth
columns did not affect it. While the add-sub-
tract controls are released at the end of the first
cycle for movement to add position, they cannot
move to such position because the mechanism
controlled by the abutment arm 241 is again
moved to hold said controls in subtract position.
During the second cyele in the fifth column, the
same thing occurs, that is, the machine remains
in subtract condition throughout the cycle and
is maintained in such condition at the end of the
cycle. Furthermore, it is locked in such condi-
tion at the end of the cycle because the total-
taking lever is pulled down aufomatically and
there is an interlock that holds the subtract lever
in subtract condition. Accordingly, during the
third cycle in the fifth column, the machine
remains in subtract condition which is the cor-
rect condition for the taking of a negative total.
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The machine also remains in subtract condition
in the sixth column, since the total-taking mech-
anism is not released until after the operation in
that column. ’

Assume, next, a negative old balance, from
which a check is subtracted. During the cycle
in the first column, the machine is in subtract
condition, a “fugitive 1” is entered in subtract
direction, and since the register goes negative,
the abutment arm 24! is moved to active posi-
tion. At the end of the cycle, the add-subtract
controls are released for movement to add posi-
tion. At the beginning of the cycle in the second
column, the withdrawal key moves the controls
to subtract condition, and the machine remains
In subtract condition during the cycle. During
this cycle, the abutment arm 241 acts on the
mechanism controlled by it to move the parts
80 as to tend to move the add-subtract controls
to subtract condition. However, these controls
are already in that condition. At the end of the
cycle in the second column, and when the car-
riage moves to the third column, the control of
the register is taken away from the withdrawal
key, which releases the add-subtract controls for
movement to add condition, but they cannot
move o such position because the mechanism
controlled by the abutment arm 24{ prevents it.
Accordingly, during the cycle in the third column,
the machine remains in subtract condition, and
the abutment arm 241 remains acfive, with the
result that, while the add-subtract controls are
released at the end of the cycle, they cannot
move to add position. In the same manner, the
machine is kept’in subtract condition through
the fourth colump and through the several cycles
in the fifth column, so that it is properly condi-
tioned for the tgking of a negative total.

Next, assume a negative old balance to which
& small deposit is added that leaves the balance
negative. The machine is in subtract condition
during the cycle in the first column, a “fugitive
1” is entered in subtract direction, and, since the
register goes negative, the abutment arm 241 is

moved to active position. At the beginning of

the cycle in the second column, the add-subtract
controls are in add position, and they remain in
this position during the cycle. During this cycle,
& “fugitive 1” is entered in add direction, and the
abutment arm 241 moves the mechanism con-
trolled by it, which tends to move the add-sub-
tract controls to subtract position, but they can-
not move because they are locked during the
cycle. However, at the end of the cycle, said
controls are moved to subtract position where
they remain for the beginning of the machine
cycle in the third column. From this point on,
the operations are just the same as those above
described—that is, the machine is maintained in
subtract condition through the fourth column
and through the several cycles in the fifth col-
umn, with the result that the machine is proper-
ly conditioned for the taking of a negative total.
The “fugitive 1” is not entered in subtract direc-
tion until the first cycle in the fifth column.
Assume, next, 8 negative old balance to which
a deposit is added that changes the balance to a
positive one. The machine is in subtract condi-
tion during the cycle in the first column, a “fugi-
tive 1” is entered in subtract direction, and, since
the register goes negative, the abutment arm 241
is moved to active position. At the end of the
cycle, the add-subtract controls move to add
position where they remain for the beginning of
the cycle in the second column. The machine

17

remains in sdd condition during ke eycle in the
second column, and while the abutment arm 24
causes the mechanism controlled by it to tend to
move the add-subtract controls to subtract posi-
tion, they cannot move to such, position because
they -are locked during the cycle. During this
cycle, a “fugitive 1” is entered in add direction,
and the register goes positive, which releases the
abutment arm 241, But, since this release does
not occur until the latter part of the cycle, said
abutment arm.is not returned to normal until
the end of the cycle. At the end of the cycle, the
add-subtract controls are automatically moved

10

to subtract position where they remain for the -

cycle in the third column. ' During the cycle in
the third column, the machine is in subtract
condition but no “fugitive 1” is entered because
the register is non-added. Since the abutment
arm 241 was restored to normal and is not active
during this cycle, the result is that, at the end
of the cycle in the third column, the add-sub-
tract controls are released, whereupon they au-
tomatically return to add position. The machine
then remains in add condition during the eycle
in the fourth and the three cycles in the fifth
column, with the result that it is properly condi-
tioned for the taking of a positive total in the
fifth column. No “fugitive 1” is entered in the
mth column because it was entered in the second
¢olumn and the operations
fourth columns did not -disturb the condition of
the register.

From all the above, it will be apparent that
the mechanism disclosed will automatically con-
dition the machine for the taking of a positive
or negative total, without the use of the car-
riage control lever 258. Tt ig to be further noted
that, while the cycles above mentioned have been
followed through as though caused automatically
by the repeat mechanism disclosed, and while
the taking of the total has been considered as
having been caused by the automatic cycling
mechanism that pulls the total-taking devices
to total-taking position, nevertheless, the ma-
chine will operate when the cycles are initiated
manually and when the total key is depressed
for total-taking in the fifth column. Assume,
for example, that the automatic repeat mech-
anism is disabled. It is then possible to cycle
the machine by depressing the motor bar in the
third, fourth, and fifth columns. The machine
will operate as above described because the man-
ner in which it is cycled is immaterial. In the
fifth column, instead of having the cycling mech-
anism operate to condition the machine for
total-taking, the operator depresses the total
key, whereupon he will get the total in the
same manner as if the machine had been auto-
madtically condition.

Automatic conditioning for sub-totaling in the
ifth and sizth columnar positions

As previously mentioned, the total taken in
the new balance column is taken as a sub-total,
that is, it is taken as a total but the total is
left in the machine so that it may be again
printed in the sixth column. Likewise, the total
taken in the sixth column is left in the machine
because it is desired to have this total in the
registering mechanism, in connection with the
proving operations. The controls that enable
the total to be taken and still left in the ma-
chine are as follows:

A total is taken by moving the registering

in the third and 3
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anism is moved by means of the member {00
shown in Pigure 6 that operates through the pit-
man 98. The member {08 is rocked by a pass-

by pawl (56 on the end of arm {64, these parts

being quite well known in Burroughs machines.
In total taking, the pass-by pawl {56 engages
the right-hand stud on the member {00 at the

beginning of the cycle to move the registering

mechanism into engagement with the racks. If
the register is to be cleared after the total is
printed, the pass-by pawl is arranged to engage
the left-hand stud on member 100 at the begin-
ning of the second half of the machine ¢ycle
to thereby move the registering mechanism out
of engagement with the racks. When it is de-
sired to allow the total to remain in the ma-
chine, the action of the pass-by pawl 156 on the
left-hand stud on member (80 is disabled so
that the registering mechanism remains in en-
gagement with the actuators during the second
hailf of a machine cycle. . .
The disablement of the pawl {56 is automat-
ically accomplished through the non-add con-
trols. As previously explained, the non-add yoke
“non-add” (Fig. 6), when moved by the carriage,
rocks & lever 202 connected by a link 201 to an
arm 200. The latter has-a forward extension
overlying a stud on a lever {99 whose lower end
can be positioned so as to disable the pawl 156
when the latter reaches the vicinity of said lever.

. It will be recalled that the machine is given
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three cycles of operation in the new balance
column. It is not desired to disable the pawl
156 during the first two cycles, but it should
be disabled for the third cycle. In order to ac-
complish this resuit, the carriage is provided
with a “sub-total” roller that is slightly smaller
than the regular non-add rollers 33. As the
carriage moves into the fiith column, this roller
moves the sub-total yoke, and the lever 202 is
rocked to pull down the link 204 and rock the
lever 200 downward. But the movement of lever
200 is not enough to move pawl (59 to a posi-
tion to disable pawl 156. However, the arm 2080
is provided with the stud 277 overlying one end
of the lever 274 pivoted at 263. The forward
end of this lever is notched and adapted to en-
gage a stud 278 on the link 279, although it is
normally out of the path of said stud, as shown
in Figure 6. When the arm 208 is rocked down-
ward in the new balance column, as above ex-

' plained, the lever 274 is rocked so that its

notched end is in front of stud 278. No move-
ment of the link 279 occurs during the first cycle
in the new balance column, but, during the lat-
ter half of the second cycle, the total-taking bell
crank lever (8! is rocked, which thrusts the
link 279 rearward. The stud 278 then engages
the end of the lever 274, which, in turn, rocks
the lever 189 to position to disable the pawl {586.
The result is that, during the. third cycle, the
pawl {56 is disabled and the total that is taken
will be taken as a sub-tofal.

Inasmuch as the total key lever 10f is not
released until the end of the cycle of machine
operation with the carriage in its sixth columnar
position, it follows that the lever {89 is held in
position to disable the pawl 156 during the cycle
of operation in the sixth column, with the re-
sult that the total taking in this column is
taken as a sub-total also.

2,087,642

‘mechanism into engagement with the actuators
before the latter descend. The registering mech- -

Automatic proving mechanism

if am error has been made in setting up one
of the items on the keyboard, the machine will

be automatically locked in its ninth coluinnar-

position, which notifies the operator that an er-
ror has been made and requires that he manipu-
late certain levers or keys in order to unlock the
machine after which-it may be operated and the
amount of the error will be printed.

The locking device that acts to lock the total

key includes the usual Burroughs locking arm
280, illustrated in Figs. 10 to 15, inclusive. This
arm, together with a companion arm 285 is
mounted on a shaft 288 (Fig. 13) and the two
arms carry a tie bar or cross bail 287 that lies
immediately back of the rearwardly projecting
fingers 281 (Fig. 10) on the latches 288 cooperat-.
ing with the transfer pawls 269. Whenever an
amount key is depressed a slide is moved rear:
ward to move the bail 287 rearward which moves
the locking arm 288 to locking position. This
will be clear by reference to Fig. 5 and to the
patent to Vincent No. 1,028,161.
of the transfer pawls is tripped, as when a carry
takes place, the corresponding latch 288 moves
to a position such that its finger 281 prevents the
bail 287 from returning to its unlocked posi-
tion until the transfer pawls have been restored.
If a carry Jakes place when the bail is not in
locking position, the bail 287 is cammed rear-
wardly by the tripped latch 288 and this moves
the end of the arm 280 under a projection or

Whenever one

«

20

30

Tug 284 carried by laterally extending arm 97b

of the arm 97 of the total key. Accordingly,
whenever any of the transfer pawls are tripped,
the total key is locked against depression. This
manner of locking of the total key against de-
pression is usual in Burroughs machines and the
present invention concerns a further control of
the locking member 288 so that unless the regis-
ter is clear in the ninth columnar position the
total key cannot be depressed.

As previously explained, the machine is adapt-
ed to prove the numbers of the accounts as well
as the account ifems and it is, therefore, neces-
sary to employ two devices for confrolling the
total key lock, one controlled by the item sec-
tion and the other by the account number sec-
tion. Inasmuch as these two control devices are
of similar construction it is not considered neces-
sary to describe both of them in detail. The con-
trolling device for the item section will be de-
scribed and it will be understood that a similar
construction is used in connection with the ac-
count number section. In the drawings the same
reference characters have heen used to designate
like parts of these controlling sections and the
suffix N is added to the numbers applied to the
control devices of the account number section.

In order to understand the operation of the
automatic proving means, it is necessary to keep
in' mind the manner in which the machine ar-
rives at a condition for taking a total in the
ninth columnar position. The total that is to
be taken in the ninth columnar position is taken
with the machine in addition condition and, in
most cases the machine is in subtraction condi-
tion in the 8th columnar position. Accordingly,
after the machine moves from the eighth to the

60

65

ninth columnar position, it is necessary to give -

it two spacing cycles of operation. The first
cycle rocks the registering mechanisms or regis-
ters from subtraction to addition condition, re-
stores the tripped transfer pawls, and automati-
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cally adds the “fugitive cne” to the upper regis-
ter. The second cycle restores any transfer pawls
that may have been tripped by the adding of the
“fugitive one”. The rocking of the registers from
subtraction to addition condition during the first
spacing cycle automatically positions the lock
280 to prevent depression of the total key while
the counter is being rocked, as described in
Rinsche Patent No. 1,172,484, The lock is also
maintained in locking condition during the sec-

- ond cycle by the transfer pawls that are tripped.
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After the machine has been given two cycles in
the ninth columnar position, the registers will
have been rocked to addition position and the
transfer segments will all have been restored so
that the lock will normally be released if no
error has been made.

The automatic control of the locking arm 280,
to cause it to lock the total key against depres-
sion in the ninth columnar position when the
register is not clear, is effected through the lever
228 already described. .

The upper arm of the three-armed lever 228
carries & stud 297 operating in a cam slot 298a
of a link 298. This link is normally urged down-
wardly by the same spring 275 which urges the
lever 272 in a counter-clockwise direction. The
upper surface of the link 298 engages g stud 305
on the locking latch 288a that serves to move the
bail 287 and the lock 280 .to locking position.
The ends of the slot 298a are recessed for the
reception of the stud 297, which provides a
raised portion 304 between the recesses. When

.this raised portion rides over the stud 297, the

link 298 is raised which raises the latch 288a and
cams the bail 287 to move the lock 280 to lock-
ing position.

The link 298 is moved forward from its Fig. 10
to its Fig. 12 position when the machine is op-
erated after being changed from addition to sub-
traction condition and in a reverse direction
when the machine is changed from subtraction
to addition condition. The rear end of the link
298 is connected to one end of an arm 299 fixed
to a shaft 306 which extends across the machine
as illustrated in Fig. TA. The left-hand end of
this shaft has an arm 301 fixed to it and this

‘arm has a bifurcated end that straddles a stud

302 on the upper end of the lever 158 that is
rocked back and forth when the machine is con-
ditioned for subtraction and addition and vice
versa. When the machine is conditioned for
subtraction, either automatically or by hand, and
operated, link 298 is moved forward to the po-
sition of Fig. 12 and when the machine is con-
ditioned for addition and operated, the link occu-
pies its rear position illustrated in Fig. 13.

The normal position of the parts is illustrated
in Figs. 8 and 9. 'The lever 228 is in what may
be termed its “positive” position and the link
298 is in addition position. The stud 297 occu-
ples the recess in the front end of the slot 298az
and the link 298 is in its lowered position and
the total key is unlocked. If, with the parts in
this position, the machine is changed to subtrac-
tion condition, the link 298 is moved forward to
its Fig. 12 position or “negative” position. This
causes the link to be carried upwardly by the
surface 304 engaging the stud 297 and the lock
280 is moved to locking position. Accordingly,
when the lever 228 is in positive position and the
link 298 is moved to subtraction position, the
total key is locked.

Assume now that the machine has been
changed to subtraction condition as illustrated

i®
in Flg. 12. This moves the counter pintons 20

to a position such that the projection 29a¢ may
engage the foot of arm 225 when the pinion of

highest order is rotated from “9” to “0”. As--

sume also that a negative total results from the
operation of the machine while in subtraction
condition. This would move the counter pinion

- 29 of highest order from its 9 to or beyond its

zero position. In so moving, the projection 29z
cams the arm 225 clockwise and the upper end
of the arm, which engages the stud 221, moves
the three armed lever 228 to “negative” position
as illustrated in Fig. 15. When this occurs the
upper end of lever 228 carrying the stud 297

moves rearwardly to position the stud 291 in-

the rear recess of slot 298a as shown in Fig. 15,
Accordingly, and except for other controls here-
Inafter described, the machine is unlocked when
the lever 228 is in “negative” position at the
same time that the link 298 is in subtraction po-
sition.

It will now be clear that if no negative total
had occurred when the machine was in subtrac-
tion condition, the lever 228 would have remained
In “positive” position and the total key would

have remained locked against the taking of a’

total. In other words, as long as the total in the
machine is positive, g total cannot be taken with
the machine in subtraction condition.

It will also be understood that if, with the

lever 228 in “negative” position due to a nega- -

tive total, the link 298 is moved back to addition
position, the machine is locked. Such operation
would move the link 298 rearward from the po-
sition of Fig, 15 and the surface 304 would rest
on stud 297, In other words, with a negative
total in the machine, a total cannot be taken
with the machine in addition condition.

The above description will make clear that the
machine cannot be operated to take a total un-
less it is conditioned in accordance with the sign
of the total in the machine. This does not ex-
plain the locking of the machine against the tak-
ing of a total when the registers are not clear,
but an understanding of the above described
mechanism is necessaty in order to comprehend
the operation of the additional controls which
will now be described.

In order to secure the proper result, it is de-
sirable to lock the latch 288a in its upper or
locking position under certain ecircumstances.
For this purpose a latch 293 is provided, shown
in detail in Fig, 14, This latch is pivoted at
213 and is urged counter-clockwise by a spring
306 one end of which is connected to the lower
arm of the latch and the other end to an exten-
sion of the support 219 as illustrated most clearly
in Fig. 9. The forwardly extending arm of the
latch has a projection 292 which normally abuts
the under-side of a lateral lug 29f on the arm
290 of the latch 288a which thus positions the
latch. The projection 292 forms a shoulder 307
that may engage hehind the lug 291 as illus-
trated in Fig. 11 to hold the latch 290 in locking
position. The latch 293 also has an offset por-
tion 284 provided with a pointed end 295 that
engages an inclined surface 296 on the three-
armed lever 228. There is a clearance between
the surfaces 295 and 296 when the lever 228 is in
“positive” position shown in Fig. 10 which per-
mits the latch 293 to move to its uppermost
latching position. When the lever 228 is in its
“negative” position, shown in Fig. 15, the sur-
faces 285 and 296 are in contact and the latch
293 cannot move counter-clockwise to latching
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vosition, and it iIs also held in a slightly lower
position as shown in Fig, 15 than if the lug 292
abutted the under-side of the lug 28{ as it would
under normeal conditions. Also, if the latch 283
is in latching position when the lever 228 is moved
from positive to negative position during opera-
tion of the machine while in subtraction con-
dition, the surface 298 engages the surface 295
and moves the latch to unlatched position.

The latch 293 also has a downwardly extending
arm having a lateral offset lug 318 with which
cooperates a lateral projection 847 (Fig. 9) car-
ried by an arm 3{8 which is an extension of one
of the conventional Burroughs latches 4{{ shown
in Rinsche #1,179,564. The arm 318 is released
by the transfer pawl for the pinions of the next
to highest order in the same manner as the
latches 411 are released in said Rinsche Patent
#1,179,564. Whenever a carry takes place in
either the upper or lower pinion of next to high-
est order, which, in this machine, is the seventh
pinion of the eight bank machine, the arm 318
is released for rearward movement in which case
the lug 347 strikes the front of lug 316 to move
the latch 293 to release position if the lever 228
is in “negative” position, which position of lever
228 holds the latch 293 in its most downward
position and with its lug 316 in the path of lug
317. The lug 317 moves under the lug 816 to pre-
vent the latch 293 from being released if the
lever 228 is in “positive” position, which posi-
tion of the lever 228 permits the latch 293 to
occupy its normal released or upper position.
The operation of the parts will be most easily
understoocd by folowing through several ezx-
amples.

The locking mechanism operates under three
sets of conditions namely; () under normal con~
ditions when the counters are clear in the ninth
columnar position at which time the total key
is unlocked; () under a condition when there
is a positive total in the machine in the ninth
columnar position in which case the machine is
locked against the taking of a total; (¢) under
2 condition when there is 2 negative total in the
machine in the ninth columnar position in which
case the machine is locked against the taking
of a total. _These conditions will be described in
order.

(@) Normal condiiion, regisiers clear, machine
unlocked

The first example of Fig. 32 will be followed
through to show the operation under normal con-
ditions.

In the first columnar position $500.00 is entered
in the machine and the upper register pinions
stand at 000500.00 while the lower pinions reg-
ister 999499.99, In the second columnar position
$400.00 is added which turns the upper pinions
to 000900.00 and-the lower ones to 999095.99. In
this example, there are no withdrawals and the
machine goes through the fourth, fifth and sixth
positions which leave the registers in the same
condition as in column 2. In the seventh colum-
nar position the machine is changed to subtrac-
tion condition and 400.00 is subtracted. The
change to subtraction condition locks the ma-
chine because the link 298 is moved forward to
subtraction position while the lever 228 remains
in “positive” position. The result is that the latch
288a is moved to locking position and it is latched
in this position by the latch 293 which snaps
up to the position of Fig, 12, When 400.00 is sub-
tracted, and taking into account the “fugitive

3,087,643

cone” which is automatically borrowed from the
upper and added to the lower register during the
change to subtraction condition, the upper pin-
ions register 000499.00 and the lower 999500.00.
The machine is then moved to its 8th columnar
position where 500.00 is subtracted. This moves
the upper pinions to 999993.99 and the lower
ones to 000000.00. It will be observed that, dur-
ing this operation, a carry has taken place from
each of the last four lower pinions which means

“that the arm 3{8 is released by the 7th pinjon

and the arm 225 is operated by the projection on
the 8th or highest order pinion. The arm 318
is released first. At the. instant it is released
the lever 228 is in “positive” position and the
latch 293 is in its upper position where it latches
the arm 298 in locked position. Under these
circumstances the lug 3{7 moves under the lug
316, as shown in Fig. 11, and, instead of moving
the latch 293 to release position, acts to hold
the latch 293 from moving to released position.
Immediately thereafter the arm 225 is moved
clockwise by the projection 28 on the 8th pinion
28 and the lever 228 is moved counter-clockwise
to “negative” position. 'The movement of the
lever 228 toward “negative” position tends to
move the latch 283 toward unlatched position
owing to the contact of surface 296 with surface
285, but the latch 293 is held against movement
by the lug 3{7 on arm 3{8. This has the effect
of limiting the counter-clockwise movement of
the lever 228 so that it then assumes the dotted
line position of Fig., 15A with the angular face
D in & partway position on stud 238,

When the machine is moved to its ninth
columnar position, it is changed to addition con-
dition and given two spacing strokes. The first
spacing cycle changes the machine to addition
condition and moves the link 298 rearward. Af
this time the lever 228 is in “negative” position,
and this movement of link 298 would act to lock
the total key if it were unlocked but, since the
lock has already been latched in locked position
by the latch 283, such action is unnecessary.
Immediately thereafter, the released latches 288
are restored to their normal or locked position.
Included with these is the arm 318 which is thus
moved to disengage the lug 317 from under the
lug 316 on latch 293 thus permitting the lever 228
to move to the full line position of Fig. 15A under
tension of spring 229. This moves the latch 293
to released position. The locking latch 288a
cannot move to unlocked position because the link
298 is in addition position while the lever 228 is
in “negative™ position. At the completion of the
forward portion of the first spacing cycle the up-
per register is moved into engagement with the
racks 227 and at the end of the stroke the “fugi-
tive one” is restored to theé upper register which
then registers 000000.00 while the lower register
moves to 999999,.99. This movement of the upper
register pinions causes a continuous carry which
again releases the arm 8{8. When the arm 3{8
is released the lever 228 is in “negative” position.

"This lever 228 holds the latch 283 downward suffi-
ciently so that the lug 347 strikes the lug 316 and

holds the latch 293 in released position to prevent
its movement when the lever 228§ is moved to
“positive” position. Immediately after the arm
818 is released the projection 28¢ of the pinion of
highest order moves the arm 272 to move the
lever 228 to “positive” position. Since the link
298 has been moved to addition position the parts

are in position to be unlocked. Such unlocking -

does not occur until the machine is given a sec-
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ond spacing cycle to restore the transfer pawls
that were tripped by the insertion of the “fugi-
tive one”, but at the end of the second cycle the
machine is free to be operated to take a total.

(b) Total key locked by positive total
- The fourth example of Fig. 32 will be used to

describe the condition of the machine when an -

error has occurred resulting in a positive total
remaining in the machine,

In this example $500.00 and $400.00 are put
In the machine In the first and second columnar
positions respectively and machine is in the same
condition in the sixth columnar position as in the
first example, that is, the upper register pin-
ions stand at 000900.00 and the lower ones at
999099.99,

In the seventh columnar position $40.00 is sub-
tracted instead of $400.00 which leaves the upper
pinions at 000859.99 and the lower ones at
999140.00. During this operation, the link 298
s moved forward while the lever 228 remains in
addition position with the result that the latch
288q is moved to locking position and is held
there by the latch 293 which moves up behind the
arm 296.

In the 8th columnar position $500.00 is sub-
tracted which moves the upper Dpinions to
000359.99 and the lower ones to 999640.00. Noth-
ing happens to the locking mechanism during
this operation as no carry takes place in the last
twe pinions to the left. This is in contrast to
the first example where the machine cleared and
& carry took place in the last two pinions to the
left.

In the 9th columnar position, the machine is
changed to addition condition and given two
spacing cycles. 'The change from subtraction to
addition moves the link 298 rearward and since
the lever 228 has remained in addition position,
this would tend to place the parts in unlocked
condition, but the latch 288¢ is held in its lock-
ing position by the latch 293. The spacing cycle
restores any tripped carry pawls and inserts the
“fugitive one” which causes the upper pinions to
register 000360.00 and the lower pinions to stand
at 999639.99. Here again the movement of the
pinions does not change the condition of the lock-
ing mechanism.  'The second cycle restores any
tripped transfer pawls, but does not release the
lock because the latch 288a remains held in lock-
ing position by the latch 293, -

Before the total key can be depressed, the latch
293 must be disabled, and in order to accomplish
this, a releasing mechanism has been provided.

A release key. 308 positioned near the subtrac-
tion lever (Figs. 1 and 7A) is provided which has
a stem resting on one arm of g pivoted bell crank
309 whose other arm is connected by a wire 310
to the upper end of an arm 311 fixed to a shaft
312 (Fig. 7B) extending across the front of the
machine in axial alignment with the shatt 216,
The shaft 312 is journaled at its left-hand end in
a plate 312a (Fig. 7A) and its right-hand end is
reduced and journaled in the end of shaft 216
(Fig. 19). Fixed to the shaft 312 is an arm 313
(Figs. 1 and 15) having a lug at its upper end pro-
Jjecting laterally in front of the upper end of the
lever 228. A spring 309a (Fig. 7A) connected to
the bell crank lever 309 normally holds the arm
313 in its forward position shown in full lines in
Fig. 15, :

When the key 308 is depressed, the arm 3i3
is moved rearwardly to the dotted line position
of Fig. 15 which rocks the lever 228 counter-

21
clockwise to its subtraction position. As the lever
228 1s moved to this position its surface 296 en-
gages the surface 285 on latch 293 and moves the
lateh to its released position. This does not im-
mediately release the lock 280 because the link
298 is in addition position while the lever 228 is
In “negative” position. In order to release the
lock, the subtraction lever 157 must be moved
to subtraction position which causes operation of
the machine to move the link 298 to subtraction
position and allows it to drop to release the latch
288ac. When the machine is operated in this
condition, it prints the complement of the posi-
tive total in the machine, that is 999640.00 be-
cause the machine will have changed to subtrac-
tion condition, the “fugitive one” has been added
to the lower pinions, and the total is printed from
the lower pinions,

() Total key locked by negative total

The sixth example of Tig. 32 will be used to
éxplain the operation of the parts when an error
has occurred leaving a negative total in the ma-
chine in the ninth columnar position,

In this example $500.00 is entered in the first
bosition which moves the upper counter pinions
to 000500.00 and the lower ones to 999499.99, In
the next position
the upper pinions at 000099.99 and the lower ones
at 999900.00. During this operation the link 298
is moved to subtraction position while the lever
228 remains in “positive” position which results

in moving the latch 288¢ to locking position where -

it is held by the latch 293. The parts remain
in this condition in the sixth columnar position.

In the seventh columnar bPosition $40.00 is
added. This movesthe upper pinions to 000140.00
and the lower pinions to 999859.99. 'The change
to addition condition moves the link 298 to posi-
tion to unlock the latch 288a, but it is not un-
locked because it is held by the latch 293.

In the eighth columnar position $500.00 is sub-
tracted. This moves the upper pinions to
999639.99 and the lower ones to 000360.00. The
change to subtraction condition does not alter
the condition of the locking mechanism except to
move the link 288 to subtraction bosition, but it
will be noted that the lower pinions have moved
through zero causing a carry in the last three
orders. This releases the arm 318 and its lug 317
dives under the lug 31§ to prevent release of the
latch 2983. The arm 225 is then moved by the
projection 29¢ on the pinion 29 of highest order
which moves the lever 228 to “negative” position.
Since the latch 293 is held against movement by
the lug 317 the lever 228 does not move to its full
line position of Fig. 15A but only to the dotted
line position of said figure. :

In the ninth columnar position the machine is
changed to addition condition and given two spac-
ing strokes. The change to addition moves the
link 298 rearward to addition position while lever
228 is in “negative” position and this would lock
the total key, if such were necessary, but the
same is already locked owing to the position of
latch 2893. 'The spacing cycle restores the tripped
transfer pawls including the arm 318 which thus
releases the latch 293 and permits lever 293 to
move to its full line “negative” position of Fig.
15A under the tension of spring 229. This also
carries the latch 293 to unlatched position. The
“fugitive one” is added which moves the upper
pinions to 999640.00 and the lower ones to
000359.99, but this has no effect on the locking
mechanism. The second spacing cycle restores

10

15

20

25

$400.00 is subtracted leaving .

30

35

40

45

50

60

65

70

75



10

20

25

30

40

45

50

55

60

65

70

75

22

any tripped transfer pawls, but the total key re-
mains locked even though the latch 293 has been

released, because the lever 228 is in “negative”

position while the link 298 is in addition condi-
tion. . ’

In order to release the machine, the subtrac-
tion lever {57 must be moved to subtraction po-
sition and the machine given two spacing cycles.
When the machine is then operated, it will print
the true negative total in the machine, to-wit,
000360.00 because the total is printed from the
lower pinions and the change to subfraction has
added the “fugitive one” to said pinions.

Special conditions

A special condition can arise when the machine
is being used at its full capacity which illustrates
the importance of the double function of the arm
3i8.

Assume for example that the register contains
the positive amount 900000.00 after the operation
in the seventh columnar position. The lower
pinions would then stand at 0999999.99. Now as-
sume that 800,000.00 is subtracted in the 8th col-
umnar position. This would leave & positive total
of 100,000.00 in the machine and it should he
locked in the ninth columnar position. When the
machine is changed to subtraction in the 8th
position, the link 298 moves to subtraction posi-
tion while the lever 228 remains in “positive”
position with the result that the latch 288¢ is
moved to locking position and held there by the
latch 293. When the 800000.00 is subtracted the
upper pinions move to 099999.99 while the lower
ones move to 900000.00. It will be noted that a
carry occurs from the 7th to the 8th pinion, but
that the 8th pinion, that is, the one of highest
order has not moved through from its “9” to its
“0” position. This means that the arm 3i8 Is
released, but the arm 225 is not operated. Now,
if- the arm 318 with its lug 3iT operated every
time to strike the lug 316 and move the latch 293
to released position, it would release the latch
993 under the above circumstances while the lever
228 would remain in “positive” position. Con~
sequently, the machine would be unlocked when
returned to addition condition in the ninth col-
umnar position. This would occur even though
an error had been made leaving a positive total
of 100,000.00 in the machine,

However, by having the arm 318 perform the
function of holding the latch 293 in latching posi-
tion under certain conditions, this error is
avoided. The actual operation is as follows,

When the arm 318 is released the lever 228 is
in “positive” position and the latch 293 in latch-
ing position. The latch 293 is then in such a
position that the Iug 317 does not strike the lug
316 but dives under it. .

In the ninth columnar position, the machine
is changed to addition condition. The first spac-
ing cycle tumbles the register to add position

and, during the return stroke of this cycle, the .

upper pinions are engaged with the racks and
the “fugitive 17 is entered. The addition of
the “fugitive one” changes the upper pinions to
100000.00 and the lower ones to 899999.99. This
causes a carry from the Tth to the 8th upper
pinion and again trips the arm 318 which again
dives under the lug 316 to hold the latch 292.
The change in the position of the link 298 would
tend to release the lock because the lever 228 is
in “positive” position, but the latch 293 holds the
latch 288¢ in locking position. 'The first spacing
cycle restores the tripped transier pawls includ-

8,087,542

ing the arm 318, but this does not return the latch
203 to releasing position., The second spacing
cycle restores any tripped transfer pawls, but
does not restore the latch 293 to released condi-
tion. Accordingly, the total key is locked and
can only be released by depression of the release
key 2068 and movement of lever 157 to subtraction
position.

As previously explained, there are two mecha-
nisms of the kind described, one for the account
number section and another for the item section.
Tt will also be recalled that when the lever 228 is
in “positive” position and the link 288 in subtrac-
tion position or vice versa the total key is locked.
A condition might exist where the lever 228 for
one of the mechanisms was in “positive” position
and the other lever 228 in “negative” position.
Then, no matter whether the subtraction lever
be moved to addition or subtraction position, the
total key would remain locked because the link
208 would always be in the opposite position to
one of the levers 228. Such a permanent locking
of the machine is prevented by the fact that the
release key 308 moves both of the levers 228 into
one position, that is, there are two levers 343 and
3137 on the shaft 312 so that when the key 308
is depressed, both levers 228 are moved to “nega-
tive” position. Then when the machine is con-
ditioned for subtraction, the total key is released.

Tt will be understood that the construction
shown is for purposes of illustration and that
variations may be made in it without departing
from the spirit and scope of the invention as de~
fined by the claims.

I claim:

1. In a machine of the class described, the conmi~
bination of a registering mechanism comprising
adding and subtracting wheels havinF zero pro-
jections and adapted to perform acdition and
subtraction, actuators for said wheels, means for
conditioning said registering mechanism for
addition or subtraction, means for causing the
registering mechanism to control the extents of
movement of the actuators, and mechanism un-
der the control of the zero projections of the

“wheels of highest order for aufomatically con-

trolling said conditioning means.

2. In a machine of the class described, the
combination of a registering mechanism adapted
to perform addition and subtraction, actuators
therefor, a paper carriage shiftable to different
columnar positions, means for causing the regis-
tering mechanism to control the extents of move~
ment of the actuators when taking a total, mecha-
nism for conditioning the registering mechanism
for addition or the taking of a positive total or
for subtraction or the taking of a negative total,
and mechanism under the joint control of the
registering mechanism and carriage for auto-
matically controlling said conditioning mecha-
nism to condition the registering mechanism for
total taking in accordance with the sign of the
total therein.

3. In a machine of the class described, the
combination of a registering mechanism coin-
prising a set of adding wheels and a set of sub-
tracting wheels, actuators therefor, means for
engaging the adding wheels and actuators for
addition and the taking of a positive total and
the subtracting wheels and actuators for sub-
traction and the taking of a negative total, &
paper carriage shiftable to different columnar
positions, and means under the joint control of
the registering mechanism and carriage for auto-
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matically selecting the wheels to be engaged with

" the racks during a total taking operation.

4. The combination In an accounting machine
of registering mechanism, actuating means
therefor, total taking means, means for condi-
tioning the machine for addition or subtraction,

- and mechanism under the combined control of
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the register mechanism and the means for condi-
tioning the machine for addition or subtraction
for automatically locking the total taking means
against operation when the registering mecha-
nism is not clear after a predetermined series of
operations.

5. The combination in an accounting machine
of a registering mechanism including adding and
subtracting wheels having transfer projections,
actuating means therefor, a total taking means,
and mechanism under the control of the transfer
projections of the wheels of highest order for
warning the operator that the registering mecha-
nism is not clear when an attempt is made to
take a total when said registering mechanism
is not clear after a predetermined serles of op-

.erations.

6. In combination, in an accounting machine,

an operating means, a registering mechanism
adapted to be conditioned for addition or subtrac-
tion and for the taking of & true negative total di.
rectly when the registering mechanism is in sub-
traction condition, and means automatically con-
ditioned by said registering mechanism when an
overdraft occurs therein for causing operation
of the operating means to automatically place
said registering mechanism in subtraction condi-
tion. .
7. In combination, in an accounting machine,
8 registering mechanism including two sets of
register pinions which may be moved to one posi-
tion for addition and to another position for
subtraction, and means governed by said register-
ing mechanism when an overdraft occurs therein
for conditioning the machine to cause operation
of it to automatically move the subtraction pin-
ion to subtraction position to enable g nega-
tive total to be taken from them.

8. In combination, in an accounting machine,
& registering mechanism adapted to be condi-
tioned for addition or subtraction, a traveling
paper carriage, and means conditioned by said
registering mechanism when an overdraft occurs
therein and governed by said paper carriage for

; causing the registering mechanism to be auto-

matically conditioned for taking a true negative
total in a- predetermined columnar position of
the carriage.

9. In combination, in an accounting machine,
& registering mechanism adapted to be condi-
tioned for addition or subtraction, a traveling
paper carriage, means conditioned by the reg-
istering mechanism when an overdraft occurs
therein for causing operation of the machine to
automatically condition the registering mecha-
nism for the taking of a negative total there-
from, and means governed by the paper car-
riage for preventing said conditioning means
from becoming operative except in a predeter-
mined columnar position of the carriage.

10. In combination, in an accounting ma-
chine,a registering mechanism, a, traveling paper
carriage, means controlled by said paper car-
riage for automatically conditioning the machine
to take the total from the registering mechsa-
nism in a predetermined columnar position of
the carriage, and means governed by said reg-
istering mechanism for causing said mechanism

23

to be automatically conditioned for the taking of
& total In sald columnar position of the carriage
of corresponding sign to the total in said mech-
anism.

11, In combination, in an accounting machine
having a registering mechanism and 8 travel-
ing paper carriage, means controlled by the paper
carriage for conditioning the machine to cause
it to automatically take a total from said reg-
istering mechanism in a predetermined columnar
position of the carriage, and means governed by
the registering mechanism and controlled by the
paper carriage for causing the registering mech-
anism to be automatically conditioned for the
taking of a total of corresponding sign to the
total in said registering mechanism,

12, In combination, in an accounting machine,
registering mechanism adapted to be conditioned
for addition or subtraction, means for condi-
tioning the machine for the taking of a total
from sald registering mechanism, means gov-
erned by said registering mechanism when an
overdraft occurs therein for causing operation
of the machine to condition the registering
mechanism for the taking of a negative total
therefrom, and means for maintaining said reg-
istering mechanism in said position for & sec-
ond negative total operation.

13. The combination in an accounting machine
having registering mechanism adapted to be
conditioned for addition or subtraction and a
total taking means, of means controlled by the

. registering mechanism when an overdraft occurs

therein for causing operation of the machine
to automatically condition the register mecha-
nism for the taking of a negative total there-
from, means for locking the total taking means
in total taking position, and connections for
causing said total taking means to lock the con-
ditioning means in negative total taking posi-
tion.

14. In combination, in an accounting machine,
a registering mechanism, means for condition-
ing the machine for addition or for subtraction,
amount determining devices on which an old
balance may be set up and entered in the regis-
tering mechanism and on which items may be
entered for addition to and for subtraction from
said balance, means for automatically condi-

tioning said machine to take a total from said.

registering mechanism and to leave the same
therein so that said old balance and said added
and subtracted items may be subtracted and
added respectively to said registering mechanism
to cancel said total, and means for warning the
operator that said registering mechanism is not
clear when it is not clear after said operations.

15. The combination in an accounting ma-
chine of a registering mechanism including reg-
ister pinions, actuators therefor, and means gov-
erned by both the pinion of highest and next
to highest order of the registering mechanism
and independently of the other register pinions
for warning the operator when the registering
mechanism is not clear after g predetermined
series of operations.

16. The combination in an accounting ma-
chine of a registering mechanism including reg-
ister pinions, actuators therefor, a total taking
means, and means governed by the pinion of
highest and the pinion of next to highest order
of the registering mechanism and independently
of the other register pinions for preventing op-
eration of the total taking means when the reg-
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istering mechanism is not clear after a predeter-
mined series of operations.

17. The combination in an accounting ma-
chine of a registering mechanism provided with
pinions, actuators therefor, means for condi-
tioning the machine for addition or for subtrac-
tion, a total taking means, and means governed
by the conditioning meesns and by the pinion
of highest and the pinion of next to highest order
for preventing the taking of a total when the
registering mechanism is not clear after a pre-
determined series of operations.

18. The combination in an accounting ma-
chine of a total taking means, a depressible mo-
tor bar, a traveling paper carriage, means for
holding the motor bar in depressed condition to
cause repeat operations of the machine, means
for releasing said motor bar, means controlled by
the paper carriage for automatically condition-
ing the total taking means to take a total in pre-
determined columnar positions of the carriage,
means for locking the total taking means in
total taking condition. and connections operated
by the metor bar releasing means for releas-
ing the total taking means when the motor bar
is released.

19. The combination in an accounting ma-
chine having registering mechanism, a with-
drawal key, and a traveling paper carriage, of
connections operated by the withdrawal key for
controlling the registering mechanism, and
means governed by the paper carriage for auto-
matically disabling the withdrawal key connec-
tions in predetérmined columnar positions of the

5 carriage while the withdrawal key remains in

operated position.

20. The combination in an accounting ma-
chine having registering mechanism, a with-
drawal key, and a traveling paper carriage, of
connections operated by the withdrawal key for
controlling the registering mechanism, means
for latching the withdrawal key in depressed
position, and means governed by the paper car-
riage for automatically disabling the withdrawal
key connections in certain columnar positions
of the carriage while the withdrawal key re-
mains depressed.

21. The combination in an accounting ma-
chine of a registering mechanism, a printing
mechanism, a withdrawal key having connections
for controlling both of said mechanisms, and
means for automatically disabling the control
of the registering mechanism by said withdrawal
key while leaving the same in control of the
printing mechanism.

22. The combination in an accounting ma-
chine having a registering mechanism, a with-
drawal key having connections for controlling
the same, and a traveling paper carriage, of a
non-add mechanism governed by the paper car-
riage for automatically placing the registering
mechanism in non-add condition, and connec-
tions operated by said non-add mechanism for
automatically disabling the withdrawal key con-
nections.

23. 'The combination in an accounting machine
of & registering mechanism adapted to be condi-
tioned for addition or subtraction, a printing
mechanism, a withdrawal key and connection for

controlling the printing mechanism and condi- -

tioning the registering mechanism to perform
subtraction, a traveling paper carriage, and
means governed by the paper carriage for auto-
matically non-adding the registering mechanism
and releasing the same from control by the with-
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drawal key while leaving said withdrawal key in
control of the printing mechanism. '

24. The combination in a machine of the class
‘described of amount determining devices, dif-
ferential mechanism, registering mechanism for
registering items entered in the machine, means
for changing the machine from addition to sub-
traction condition and vice versa to enable items
first entered in the machine to be entered again
as of opposite sign in the same registering mech-
anism, and proving means controlled jointly by
the conditioning means and by the registering
mechanism for locking certain portions of the ma-
chine when the items entered the second time are
not the same in amount as and of opposite signs
to those first entered in the machine.

25. In a machine of the class described, the
combination of a registering mechanism having a
set of adding wheels and a set of subtracting
wheels, actuators therefor, means for condition-
ing the registering mechanism to cause either of
the sets of wheels to control the extent of move-
ment of the actuators to take totals, and means
controlled by both sets of wheels for auto-
matically selecting the set of wheels which shall
control the extent of movement of the actuators
in the taking of a total.

26. In a machine of the class described, the
combination of a registering mechanism having
a set of adding wheels and a set of subtracting
wheels, actuators therefor, a “fugitive 1” mech-
anism, means for engaging the adding wheels
and actuators to perform addition and to take a
positive total and to engage the subtraction
wheels and the actuators to perform subtraction
and to take a negative total, an operating means,
means for causing an automatic series of opera-
tions of said operating means during one of
which a total is taken, and means set by said
registering mechanism and actuated by said
operating means during its automatic series of
operations for automatically selecting the set of
wheels that is to engage the actuators to take
the total in accordance with whether the total
in the registering mechanism is positive or nega-
tive,

27. The combination in an accounting machine
having plural registers, of means for condition-
ing the machine for addition or for subtraction
on said registers, a total taking means for said
registers, a control device for each register re-
sponsive to the negative or positive character of
the total in its register, proving means governed
by said control devices and by said conditioning
means for locking the total taking means against
operation when there is a positive or a negative
total in a register, and releasing means for mov-
ing said control devices to a released condition
to permit release of the total taking means,

28. In a machine of the class described, the
combination of a registering mechanism having
adding and subtracting pinions provided with
transfer projections, actuators for operating said
registering mechanism, a device for controlling
the taking of a total from said registering mech-
anism, and means under the confrol of the trans-
fer projections of the pinions of highest order for
preventing effective operation of said total-taking
device except when the registering mechanism is
clear after a predetermined series of operations
of the machine.

29. In a machine of the class described, the
combination of a registering mechanism, actua-
tors therefor, total taking means, an operating
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columnar positions, step-by-step mechanism con-
trolled by said carriage and actuated by a prede-
termined number of operations of saild operating
means, and means controlled by said step-by-step
mechanism for automatically causing a total to
be taken from said registering mechanism when
the machine is operated with the carriage in a
predetermined columnar position.

30. In a machine of the class described the
combinaticn of a registering mechanism, actua-
tors therefor, an operating means, a paper car-
riage movable to different columnar positions, .a
total taking mesans for controlling the taking of
a total, step-by-step mechanism controlled by
said carriage and actuated by a predetermined
number of operations of said operating means,
means controlled by said step-by-step mecha-
nism for automatically conditioning said total
taking means to cause a sub-total to be taken
when the machine is operated with the carriage
in a predetermined columnar position, means for
automatically retaining said total taking means
In its operative position for another operation of
the machine to thereby enable the total to be
taken a second time, and means for automatically
releasing said total-taking means after said sec-
ond totaling operation.

31. The combination in an accounting machine
of an operating means, a traveling paper car-
riage, a total-taking means, a normally disabled
means operable directly by said operating means
for conditioning the total-taking means to take
a total after a predetermined number of opera-
tions of said operating means, and connections
controlled by said carriage for enabling said nor-
mally disabled means.

32. The combination in an accounting machine
of an operating means, a traveling paper car-
riage, said machine having provisions for spac-
ing cycles of operation in a predetermined co-
lumnar position of the carriage, a total-taking
means, normally disabled means operable by said
operating means to condition the total-taking
means for taking a total, and means actuated
by said paper carriage in a predetermined co-
lumnar position thereof to condition said nor-
mally disabled means so that it will cause said
machine to be corditioned by said spacing cycles
of operation of said operating means to take g
total in said columnar position of said carriage.

33. The combination in an accounting machine
of a registering mechanism, a traveling paper
carriage, a total-taking means, means governed
by said carriage for automatically operating the
total-taking means to tend to condition the ma-
chine to take a total, and connections conditioned
by said carriage in a predetermined columnar
position thereof and operated by said total-tak-
ing means as it is moved to total-taking position
to place the machine in sub-total-taking condi-
tion.

34. The combination in an accounting machine
of amount determining devices, registering mech-
anism, means for conditioning the machine to
add to or subtract from said registering mecha-
nism the items entered on said amount determin-
ing devices, means acting automatically after the
last of said items has been registered to cause
said machine to automatically take a total from
said registering mechanism, and means controlled
by said registering mechanism for automadtically
conditioning said registering mechanism to cause
said total to be taken in accordance with the pos-
itive or negative character of the total in said
registering mechanism,
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35. The combination in an accounting machine
of amount determining devices, registering mech-
anism, printing mechanism, means for condition-
Ing said machine to add to or subtract from said
registering mechanism the items entered on said
amount determining devices, means acting auto-
matically after the last of sald items has been
registered to cause said machine to automatical-
ly take a total from said registering mechanism,
and means controlled by said registering mech-
anism in accordance with the positive or negative
character of the total therein for automatically
conditioning said machine to print the true
amount of said total both when it is positive and
when it is negative. .

36. The combination in an accounting ma-
chine of amount determining devices, registering
mechanism, a traveling paper carriage, means
for conditioning the machine to add to or sub-
tract from sald registering mechanism the items
entered on said amount determining devices,
means acting automatically after the last of said
items has been registered to cause said machine

- to continue to operate, means controlled by said

carriage for causing sald machine to automati-
cally take a total in a predetermined subsequent
columnar position of said carriage, and means
governed by said registering mechanism and con-
trolled by said carriage for automatically con-
ditioning said machine in said columnar posi-
tion of said carriage to take said total as a true
total in accordance with whether it is positive
or negative.

37. The combination in an accounting machine
of amount determining devices, registering mech-
anism, conditioning means for conditioning said

machine to add fo or subtract from said regis-

tering mechanism items entered in said amount
determining devices, and proving mechanism con-
ditioned by movement of said registering mecha-
nism and of said conditioning means in the re-
entry of sald items in said registering mecha-
nism in a reverse manner to lock a portion of
sald machine if said second entries are not ex-
actly the reverse of said first entries of said items,

38. In combination, in a machine of the class
described, a registering mechanism, actuators
therefor, a paper carriage movable to different
columnar positions, total-taking means, an op-
erating means, means for causing an automatic
series of operations of said operating means, and
means controlled by said carriage and actuated
by said operating means during said series of
operations to cause a total to be automatically
taken during one of said automatic operations.

39. In a machine of the class described, amount
determining devices, differential mechanism, an
item registering mechanism, g traveling paper
carriage, means controlled by said carriage for
automatically conditioning the machine to take
a total from said registering mechanism after
sald items have heen entered in it and to leave
said total in said mechanism, means for changing
the machine from addition to subiraction con-
dition and vice versa to enable the items first
entered to be reversely entered in said register-
ing mechanism, a manually manipulatable total-
taking means, and proving means controlled by
said registering mechanism for locking said man~
ually manipulatable total-taking means against
operation when the registering mechanism is not
cleared by said second entry of items.

40. An accounting machine having a register-
ing mechanism adapted to receive items entered
in sald machine, said registering mechanism hav-
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ing a plurality of pinions, a total-taking means
for taking a total of the items entered in said
register, means for conditioning the machine to
permit said items to be reversely entered in said
register to clear it, and means conditioned by the
movement of the parts of the machine in the
second entry of said items and acting independ-
ently of said register pinions to prevent opera-
tion of a portion of the machine when the reg-
ister is not cleared by said second entry of items,

41, In combination in an accounting machine,
an operating means, a total taking means, a trav-
eling paper carriage, means operated directly by
said operating means to condition said total tak-
ing means for taking a total during a certain
operation of said operating means, and connec-
ticns controlled by said paper carriage for deter-
mining which of said operations of said operating
means shall condition the total taking means
for taking the total.

"492. An adding and listing machine having
amount determining devices, differential mecha-
nism, registering mechanism for adding or sub-
tracting items entered in said machine, means
for inserting a “fugitive 1” in said registering
mechanism, a total taking means operable to
take a positive or negative total from said regis-
tering mechanism, means operable to change the
machine from addition to subiraction condition
and vice versa whereby items first entered in said
registering mechanism can be entered a second
time as of opposite sign, and proving means act-
ing to lock a portion of said machine when the
second entry of said items does not correspond
in amount and/or is not of opposite sign to the
first entry, said proving means having portions
controlled by the negative or positive condition
of said machine so as to be effective for both
a positive and negative condition of said regis-
tering mechanism.

43. A machine of the class described having
amount determining devices, actuator racks, a
regular registering mechanism for receiving items
entered on said amount determining devices, &
total taking means freely operable to take a total
of said items after they have been entered by dif-
ferentially positioning said actuator racks under
the control of said registering mechanism, said
total taking means taking said total and leaving
it in said registering mechanism, means for con-
ditioning said machine for addition or subtrac-
tion after said total has been taken to enable
the items first entered to be entered in said reg-
ular registering mechanism a second time as of
opposite sign to the first entry, and proving mech-~
anism controlled by said regular registering
mechanism acting to lock a portion of the ma-
chine when the second entry of said items does
not clear said regular registering mechanism.

44, A machine of the class described having
amount determining devices, a registering mech-
anism for receiving items entered on said amount
determining devices, a total taking means for
taking a total of said items after they have been
entered, means for conditioning the machine for
addition or subtraction to enable the items first
entered to be entered a second time as of oppo-~

. site sign, and proving mechanism having portions
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conditioned by the movement of parts of said
machine associated with said registering mech-
anism during the re-entry of said items acting
to condition said proving mechanism to lock a
portion of said machine against operation unless
said second entry is exactly the reverse of the
first entry.
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45. A machine of the class described having a
registering mechanism provided with register
pinions for receiving items entered in the ma-
chine, total-taking means freely operable to take
a total from said registering mechanism while
there is an amount therein and to leave said to-
tal in said registering mechanism, means for
changing the machine from addition to subtrac-
tion condition and vice versa to enable items first
entered in the registering mechanism to be en-
tered a second time in the same registering mech-

anism as of opposite sign, and proving mecha- -

nism brought into operation during the second
entry of said items acting to lock a certain por-
tion of said machine when the second entry of
any item does not correspond in numerical value
with and/or is not of opposite sign to the first
entry, said proving mechanism acting to lock
said portion of said machine independently of
the register pinions at the time the locking ac-
tion occurs. -

46. A machine of the class described having
amount determining devices, differential mecha-
nism, registering mechanism including a plural-
ity of pinions for registering items entered in the
machine, total taking means for taking a total
from said registering mechanism and leaving the
same therein, means for changing the machine
from addition to subtraction condition and vice
versa to enable items first entered to be entered
again as of opposite sign in the same registering
mechanism, and proving means conirolled by
movement of the register pinion of highest order
during the second entry of said items for auto-
matically locking certain portions of the machine

- when the second entry of items is not exactly the

reverse of the first entry.

47. A machine of the class described having a
traveling paper carriage, a registering mecha-
nism for receiving items entered in said machine,
a total-takirig means operable in a predetermined
columnar position of said carriage to take a total
from said registering mechanism and leave the
same therein, means for changing the machine
from addition to subtraction condition and vice

.versa to enable items first entered in said ma-

chine to be entered a second time as of opposite
sign, proving mechanism brought into operation
for the second entry of said items, and means
conditioning said proving mechanism to cause it
to operate in a predetermined columnar position
of said carriage to lock a certain portion of said
machine when the second entry of said items
does not correspond in numerical value with

and/or is not of opposite sign to the first entry. 5

48. A machine of the class described having
amount determining devices, differential mecha-
nism, registering mechanism for receiving items
entered on said amount keys, a traveling paper
carriage, a total taking means operable in a pre-
determined columnar position of said carriage
and after said items have been entered to take a
total from said registering mechanism by causing
said registering mechanism to determine the
position of said differential mechanism, means
for conditioning said machine to enable said
items to be entered a second time, and proving
mechanism automatically rendered active for the
second entry of said items, said proving mecha-
nism having portions operable in a predeter-
mined columnar position of said carriage to lock
a portion of the machine when said second entry
of items does not correspond in amount to the
first entry.

49. In a machine of the class described,
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rality of actuators of different denominational
orders, a registering mechanism capable of addi-
tion or subtraction, said registering mechanism
having a plurality of pinions of orders corre-
spending to and adapted to be connected to said
actuators, a printing mechanism controllable by
said registering mechanism for printing the exact
amounts in said registering mechanism, means
for autcmatically introducing a “fugitive 1” into
s2id registering mechanism to place the same in
correct numerical condition when the total in
sald registering mechanism changes from posi-
tive to negative and vice versa, a total taking
means for conditioning said machine to take and
print from said registering mechanism the actual
total contained therein, and means controlled by
said registering mechanism acting automaticaily
to condition certain elements of said machine so
that, when a total is taken, the true positive or
the true negative total will be automatically
printed in accordance with whether the total in
said registering mechanism is positive or nega-
tive. )

50. In a machine of the class described, a plu-
rality of actuators of different denominational
orders, a plurality of register pinions of corre-
sponding orders, means for causing an operating
connection between said pinions and actuators in
one relation for addition and in another relation
for subtraction, means for introducing a “fugi-
tive 1” into said set of register p'nions, a total
taking means for taking from said register pin-
ions and printing the total actually in ssid pin-
ions, and means acting to automatically condi-
tion the machine for a subtraction-type of con-
nection between the pinions and actuators when
a total is taken with a negative total in said set
of pinions. .

51. In a machine of the class described, a plu-
rality of actuators of different denominational
orders, an addition-subtraction registering mech-
anism, means for causing a connection between
said racks and said registering mechanism, a
printing mechanism controlled by said actuators
for printing the amount in said registering mech-
anism, means for automatically introducing a
“fugitive 1” into said registering mechanism to
place the same in correct numerical condition
when the total "in said registering mechanism
changes from positive to negative and vice versa,
a total taking means, and means controlled by
said registering mechanism in respsnse to the
character of the total in said registering mecha-
nism acting, when there is a negative total in
said registering mechanism, to automatically
condition said machine to enable a true negative
total to be taken by a single connection between
said registering mechanism and said actuators
when said machine is operated after being condi-
tioned for total taking by said total taking means.

52. In a machine of the class described, an ad-
dition-subtraction registering mechanism, a
printing mechanism controlled by said register-
ing mechanism for printing the exact amounts
in said registering mechanism, means for auto-
matically introducing a “fugitive 1” into said reg-
istering mechanism to place the same in correct
numerical condition when the total in said regis-
tering mechanism changes from positive to nega-
tive and vice versa, a total taking means includ-
ing a member movable to condition said machine
to take and print from said registering mecha-
nism the actual total contained therein, and
means controlled by said registering mechanism
in responsc to the negative or positive character

27

of the total in said registering mechanism acting
to automatically condition said machine 8o that,

‘by movement of said total taking member only,

the machine will be conditioned to cause it, when
operated, to print a true positive or a true nega-
tive total in accordance with the character of the
total in said registering mechanism.

53. A machine of the class described having
a forward and return stroke of movement, a
plurality of actuators of different denominational
crders movable to differential positions during the
forward machine stroke and returnsble to nor-
mal during the return stroke, a registering mecha-
nism, means operable to cause said registering
mechanism to be connected to said actuators after

- said actuators have moved to differential posi~-

tions and prior to their return to normal for
causing adding or subtracting operations, means
for causing said connection to be an addition
type of connection when addition is to be per-
formed and a subfraction type of connection when
subtraction is to be performed, a printing mecha-
nism controlled by said actuators for printing
the amount in said registering mechanism, means
for automatically introducing a “fugitive 1” into
said registering mechanism to place the same in
correct numerical condition when the total in
said registering mechanism changes from posi-
tive to negative and vice versa, a total taking
means for conditioning said machine to cause
the connection between said registering mechsg-
nism and said actuators to take place before said
actuators start to move to differential positions
during the forward machine stroke, and means
ccntrolled by said registering mechanism in re-
sponse to the positive or negative character of
the total in said mechanism acting to automati~
cally condition the machine so that, when the
machine is conditioned for total taking by said
total taking means, the total taking connection
between said registering mechanism and said
actuators prior to movement of the actuators
will be a subtraction type of connection when
the total in said registering mechanism is nega-
tive whereby the true negative total will be
printed when the machine is operated after being
conditioned for total taking by said total taking
means.

54. An adding and listing machine having a
printing mechanism, an addition-subtraction
registering mechanism adapted to yield a posi-
tive total when in addition position and a true
negative total when in subtraction position,
means for inserting a “fugitive 1” into said reg-
istering mechanism to place the same in correct
numerical condition when the total in said reg-
istering mechanism changes from positive to
negative and vice versa, total taking means for
taking from said registering” mechanism and
printing the exact total in said registering
mechanism, and means governed by said regis-
tering mechanism in response to the positive or
negative character of the total in said mecha-
nism acting automatically to cause said register-
ing mechanism to be placed in addition position
for the taking of a positive total or in subtrac-
tion position for the taking of a true negative
total in accordance with the nature of the total
in said registering mechanism to thereby auto-
matically condition the machine to enable a
true total to be taken directly from said regis-
tering mechanism by said total taking means
without any attention on the part of the operator
as to the positive or negative character of said
total.
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55. A machine of the class described having
actuator racks, a tumbling registering mechanism
comprising a set of addition pinions meshing with
a set of subtraction pinions, said sets of pinions
being carried by a support that is rockable to
tumble either set of pinions into position for en-
gaging said racks, means acting to automatical-
ly insert a “fugitive 1” into said registering mech-
anism, and means controlled by the pinion of
highest order of said registering mechanism caus-
ing said registering mechanism to be automati-
cally tumbled to subtraction position when the
machine is operated for total taking with the
addition pinions in active positicn and with said
registering mechanism in negative condition.

56. An accounting machine adapted to be given
cycles of operation including a spacing opera-
tion prior to a total taking operation, said spac-
ing operation comprising one or more cycles of
machine operation, a registering mechanism, a
traveling paper carriage, total taking means for
taking a total from said registering mechanism,
normally inactive means operable during prede-
termined operations of the machine to place said
total taking means in total taking condition,
means for operating said machine through a spac-
ing operation in a predetermined columnar posi-
tion of said carriage, and means governed by
said carriage for causing said normally inactive
means, during said spacing operation, to place
said means in total taking condition to cause a
total to be taken during the total-taking oper-
ation.

57. A machine of the class described having a
motor operated driving means, amount keys upon
which items may be entered, a printing mecha-
nism, a registering mechanism, a traveling paper
carriage movable to different columnar posi-
tions, total taking means for conditioning said
machine to take from said registering mecha-
nism and print the total in said registering mech-
anism, and means controlled by said carriage
causing said machine, after an item has been
entered in said machine in a predetermined
columnar position of said carriage, to be auto-
matically operated by said motor driving means
and automatically conditioned so that a total
will be automatically taken from said registering
mechanism and printed in a predetermined
columnar position of said carriage without any
manipulation of the machine on the part of the
operator.

58. An accounting machine having a motor
driving means adapted to give said machine cy-
cles of operation including a blank or spacing
cycle to prepare certain parts prior to total tak-
ing, amount keys upon which items may be en-
tered, a printing mechanism, a registering mech-
anism, a {raveling paper carriage, a total taking
means for conditioning said machine to take from
said registering mechanism and print the total
in said registering mechanism, means operating
after an item has been entered in said machine
in a predetermined columnar position of said
carriage to cause said driving means to automat-
ically operate said machine through a spacing
cycle and a total taking cycle of operation, and
means controlled by said carriage causing said
total taking means to automatically take the
total from said registering mechanism during
said total taking cycle,

59. A machine of the class described having
means adapted to give said machine cycles of
operation including a spacing operation to re-
store certain parts to normal prior to a total tak-
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ing operation, said spacing operation comprising
one or more machine cycles, amount keys upon
which items\may be entered, a printing mecha-

, nism, a registering mechanism adapted to ac-

cumulate either positive or negative totals, a
traveling paper carriage, total taking means for
conditioning said machine to cause it to take
from said registering mechanism and print the
total in said registering mechanism, means op-
erable, after an item has been entered in said
machine in a predetermined cclumnar position
of said carriage, to cause said machine to be given
spacing and total taking operations, means con-
trolled by said paper carriage automatically con-
ditioning said machine to cause a total to be
taken and printed during said total taking opera-
tion, and means governed by said registering
mechanism automatically causing the total so
printed to be a positive or a true negative total
depending upon the character of the total in said
registering mechanism.

60. A machine of the class described adapted
to be given cycles of operation, a power driving
means for normally giving said machine single
cycles of operation, means for entering positive
or negative items in said machine, a registering
mechanism capable of addition or subtraction
whereby either a positive or a negative total may
be accumulated in said registering mechanism, a
printing mechanism controlled by said register-
ing mechanism to print the total in said register-
ing mechanism, and means conditioned by a
single control member causing said machine to
be automatically operated through a plurality of
cycles of operation and causing said machine,
during said cycles of operation and when there
is a negative total in said registering mechanism,
to be conditioned to take and to then be caused
to take and print the true negative total.

61. A machine of the class described having a
motor driving means adapted to give said ma-
chine cycles of operation including a spacing
cycle to prepare certain parts prior to total tak-
ing, amount keys upon which items may be en-
tered, a printing mechanism, a registering mech-
anism adapted to accumulate either positive or
negative totals, a traveling paper carriage, a
total taking means for conditioning said machine
to take from said registering mechanism and
print the total in said registering mechanism,
means operating automatically, after an item has
been entered in said machine in a predetermined
columnar position of said carriage, to cause said
driving means to automatically operate said ma-
chine through a spacing cycle and a total taking
cycle of operation, means controlled by said car-
riage for causing said total taking means to auto-
matically take the tctal from said registering
mechanism during said total taking cycle, and
means governed by said registering mechanism
for automatically causing the total so printed to
be a positive or a true hegative total depending

"upon the character of the total in said register-

ing mechanism.

62. In a machine of the class described adapt-
ed to be given cycles of operation, a. power driv-
ing means for normally giving said machine
single cycles of operation, means for entering
positive or negative items in said machine, a reg-
istering mechanism capable of addition or sub-
traction whereby either a positive or a negative
total may be accumulated in said registering
mechanism, a traveling paper carriage, a print-
ing mechanism controlied by said registering
mechanism to print the total in said registering
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mechanism, means controlled by said paper car-
riage in a predetermined position of the latter
causing said machine to automatically go through
a plurality of cycles of operation, and means con-
ditioned automatically during said cycles of op-
eration, when there is a negative total in said
registering mechanism, conditioning said ma-
chine to take and then causing it to take and
print the true negative total.

63. In a machine of the class described, a to-
talizer adapted for additions and subtractions,
differential actuators for said totalizer, means
for materially embodying the sign of the total in
said totalizer comprising a setting member
adapted to be adjusted in different positions cor-
responding respectively to positive and negative
totals, and means operated by the totalizer upon
a passage from a positive to a negative total or
vice versa for adjusting said setting member in
a different position, control means adapted to
adjust the machine for taking totals, and means
controlled in common by said control means and
said setting member for relatively adjusting said
actuators and said totalizer for taking positive
or negative totals.

64. A machine of the class described having a
plurality of actuators, a totalizer capable of addi-
tion and the yielding of positive totals when, con-
nected in one relation to said actuators and of
subtraction and the yielding of true negative
totals directly when connected in another rela-
tion, means for inserting a “fugitive 1”” into said
totalizer, means settable by said totalizer in ac-
cordance with the sign. of the total therein, total-
taking control means for conditioning the ma-
chine to enable it to take the total actually in
said totalizer, and means controlled in common
by said settable means and said total-taking con-
trol means for governing the relation of the
connection between the totalizer and actuators
for positive and negative totals.

65. A machine of the class described having
a plurality of actuators, a totalizer capable of
addition and the yielding of positive totals when
connected to said actuators in one relation and
of. subtraction and the yielding of negative totals
when connected in another relation, a “fugitive
1” mechanism for inserting a “fugitive 1” into
said totalizer, means settable by said totalizer in
accordance with the sign of the total in said
totalizer, total-taking control means for con-
ditioning said machine to take from said totalizer
the total actually in said totalizer, and means
conditioned potentially by said settable means at
the time said registering mechanism changes
from positive to negative condition and depend-
ent for its final action upon the operation of the
machine for total taking, for causing said ma-
chine, when operated to take a total, to auto-
matically connect the totalizer to the actuators
in subtraction relation without requiring the op-
erator to condition the machine for that purpose.

66. A calculating machine having actuators
and a registering mechanism adapted to be con-
nected to one another in one relation for addi-
tion and the taking of positive totals and in an-
other relation for subtraction and the taking of
negative totals, a “fugitive 1” mechanism oper-
able to insert a “fugitive 1” in said registering
mechanism, a printing mechanism, total-taking
control means for conditioning certain elements
of said machine to cause said machine, when
operated, to take from said registering mech-
anism directly and print the exact total in said
registering mechanism, said total-taking con-

29
trol means being free to be moved to total-taking
position immediately after an item-entering ma-
chine operation and with the total in said reg-
istering mechanism either positive or negative,
and means controlled by said registering mech-
anism in accordance with its positive or negative
condition and governed by said total-taking con-
trol means when the latter ic moved to total-
taking position, acting to automatically deter-
mine the addition or subtraction relation of the
connection between said registering mechanism

.and said actuators as the machine is operated

whereby said machine, when operated after said
total-taking control means has been set in total-
taking position, will take a true positive or true
negative total, as the case may be, from said
registering mechanism,

67. A machine of the class described having
a printing mechanism, a registering mechanism
operable to perform addition and accumulate
positive totals and to perform subtraction and
accumulate negative totals, column-printing con-
trol means for controlling the column in which

printing occurs, a total-taking means, and means

contrclled by said registering mechanism and
said column-printing control means operating
automatically, when said machine is conditioned
for total taking by said total-taking means and
operated, to cause said machine to be conditioned
for the taking of a positive or a true negative totat
In accordance with the sign of the total in said
registering mechanism.

68. A machine of the class described having
an add-subtract registering mechanism oper-
able to perform addition and to be conditioned
for the taking of a positive total and to per-
form subtraction and to be conditioned for the
taking of a true negative total directly, a tens-
transfer mechanism operable to arrest the reg-
ister pinions both in the taking of a positive and
a negative total, a “fugitive 1” mechanism oper-
ating to automatically insert a “fugitive 1”7 in
said register, total-taking means, and means con-
trolled by the register pinion of highest order in
accordance with the negative or bositive condi-
tion of said registering mechanism operating au-
tomatically to condition certain elements of said
machine so that, when said machine is operated
for total taking, a positive or a true negative to-
tal will be taken directly from said registering
mechanism in accordance with the sign of the
total in said registering mechanism without re-
quiring the operator to condition the machine for
the character of the total.

69. A machine of the class described having a
plurality of actuators, a registering mechanism,
said registering mechanism and actuators being
connectible in one relation for addition and the
taking of positive totals and in another relation
for subtraction and the taking of true negative
totals directly, a tens-transfer mechanism op-
erable to arrest the register pinions both in the
taking of positive and negative totals, a “fugi-
tive 1” mechanism for inserting a “fugitive 1” in
sald register, total-taking means, subtraction-
controlling means, and means controlled by the
pinion of highest order of said registering mech-
anism operating, when the latter changes from
positive to negative condition, to govern said
subtraction-controlling means to automatically
cause the connection between said actuators and
registering mechanism to be & subtraction type of
connection when, after an item-entering opera-
tion, said machine is operated for total taking,
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dition for direct negative total taking, without
requiring the operator to condition it for that
purpose.

70. A machine of the class described having
power means for giving it cycles of operation, a
registering mechanism capable of addition and
subtraction, total-taking means, a printing mech-
enism, column-printing control means for con-
trolling the column in which printing occurs,
and means operated by power derived from said
power means independently of said column-print-
ing control means but controlled thereby for auto-
matically conditioning said total-taking means
for total taking when said machine is conditioned
to print in a predetermined column.

71. A machine of the class described having
power means for giving it cycles of operation, a
registering mechanism capable of addition and
subtraction, a total-taking means, a traveling
paper carriage, and means operated by power
derived independently of the travel of the car-
riage but under the control of said carriage for
automatically conditioning said total-taking
means for total taking.

72. A machine of the class described having a
motor-driving means, a registering mechanism
capable of addition and subtraction, a total-tak-
ing means, power means operable by said motor
drive for conditioning said total-taking means for
total taking, a traveling paper carriage, and
means controlled by said carriage for causing said
motor drive to operate said power means to con-
dition said total-taking means for total taking
and for causing said motor drive to automatical-
ly operate said machine to take the total for
which said machine is conditioned.

73. A machine of the class described having a
registering mechanism adapted to be conditioned
for addition and the accumulation of positive
totals and for subtraction and the accumulation
of negative totals, a traveling paper carriage,
means controlled by said carriage for automati-
cally conditioning said machine for total taking,
and means controlled by said registering mecha-
nism in accordance with the sign of the total
therein for governing the manner in which said
machine shall be conditioned for total taking dur-
ing said automatic total-taking operation.

74. A machine of the class described having
a power means for giving it cycles of operation,
a registering mechanism capable of addition and
subtraction, a total-taking means, a traveling
paper carriage, a step-by-step mechanism driv-
able by said power means and operable to condi-
tion said total-taking means for total taking, and
means controlled by said carriage for enabling
and disabling said step-by-step mechanism f{o
thereby control the column in which the total
shall be taken.

75. A machine of the class described having a
power-driving means normally operable to give
said machine single cycles of operation, a regis-
tering mechanism, a total-taking means, step-by-
step means operable by said power-driving means,
said step-by-step means being normally inactive,
total-taking control means for causing said driv-
ing means to automatically give said machine a

predetermined number of successive cycles of op-

eration for total taking, said contirol means also
rendering said step-by-step means active, and
means controlled by said step-by-step means to
cause said total-taking means to condition said
machine to take a total automatically during the
last of said successive cycles of operation.

76. A machine of the class described having a

2 087,642

power-driving means normally operable to give
said machine single cycles of operation, a travel-
ing paper carriage, a tabulating mechanism for
gSaid carriage normally operable during cach
machine cycle, & registering mechanism, a total-
taking means, control means for causing said
power-driving means to automatically give said
machine a predetermined number of successive
cycles of operation for total taking, and for con-
trolling said tabulating mechanism to cause said
carriage to remain stationary for all but the last
of said total-taking cycles, and for conditioning
a mechanism that acts to automatically condi-
tion said total-taking means for total taking dur-
ing the last of said successive cycles, and means
for automatically enabling said tabulating mech-
anism for the last of said successive cycles to
thereby cause said carriage to be moved after
the total is taken.

77. A machine of the class described having a
power-driving means normally operable. to give
said machine single cycles of operation, a regis-
tering mechanism, g total-taking means, a step-
by-step cam means operable by said power-driv-
ing means, said step-by-step means being nor-
mally inactive, total-taking control means for
causing said power-driving means to automatical-
ly give said machine three successive cycles of
operation for total taking, said control means also
rendering said step-by-step means active, a

: spring-urged arm engaging said step-by-step cam

means and connected to said total-taking means,
said arm being released near the end of the sec-
ond successive cycle to thereby condition said
total-taking means for total taking during the
third of said cycles.

78. A machine of the class deseribed having
power means for giving it cycles of operation, in-
dexing means for indexing items in said machine,
actuators and a registering mechanism connect-
ible in one relation for addition and the taking of
positive totals and in another relation for sub-
traction and the taking of negative totals directly,
a “fugitive 1” mechanism for inserting a “fugi-
tive 1” in said registering mechanism, means op-
erable to cause said machine to go through spac-
ing and total-taking operations for the taking of
a negative total, power-driven means operating
during said operations to condition said machine
to take and for causing it to take a true negative
total, said power-driven means including por-
tions governed by the registering mechanism
causing said actuators and registering mechanism
to be conditioned, during the spacing operation,
for a subtraction type of connection during the
total-taking operation, said power-driven means
also including other portions for conditioning the
machine to cause it to take the negative total
during the total-taking operation.

79. A machine of the class described having
means normally operable to give it single cycles
of operation, a registering mechanism capable
of addition and subtraction, a total-taking means,
and total-taking control means operable to sef
said machine into operation and to. cause it to go
through three cycles of machine operation auto-
matically for total taking, said control means
operating in conjunction with a means controlled
by said registering mechanism when the latter
changes from positive or negative condition to
cause said machine to be conditioned during the
first two automatic cycles for the taking of a
negative total and fo cause a true negative total
to be taken during the third cycle of automatic
operation,
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80. A machine of the class described having a

-power-driving means for giving the machine

cycles of operation, actuators and a registering
mechanism connectible in one relation for ad-
dition and the taking of positive totals and in
another relation for subtraction and the taking
of true negative totals, a traveling paper carriage
movable from column to column as an incident to
machine cycles, means controlled by said carriage
for causing said driving means to give said ma-
chine a predetermined number of successive
cycles, means controlled by said registering
mechanism in response to the sign of the total in
it and set during one of sald successive cycles in
2 column preceding a total-taking column to
govern the relation of the connection between the
registering mechanism and actuators, and means
controlled by said carriage for causing a total to
be automatically taken while the machine is
cycled in the total-taking column, whereby the
machine is automatically conditioned in accord-
ance with the sign of the total and the total auto-
matically taken. :

81. A machine of the class described having
means for giving it cycles of operation, a traveling
baper carriage provided with moving means nor-
mally operable to move the carriage from one
column to another at the end of each cycle of
machine operation, a registering mechanism
capable of addition or subtraction, a total-taking
means, and control means operable to cause said
machine to automatically go through prepara-
tory and total-taking cycles of operation, and
means operating during said cycles to condition
sald machine and to cause it, during the total-
taking cycle, to take a true negative total, said
control means also controlling said carriage-
moving means to cause said carriage to remain
stationary until after said total is taken.

82. A machine of the class described having a
power-driving meansnormally operableto give the
machine single cycles of operation, a registering
mechanism capable of addition or subtraction and
of accumulating positive or negative totals, a
printing mechanism normally operated during
each cycle of machine operation and arranged to
be controlled by said registering mechanism in
total taking, total-taking control means operable
to cause said power means to autcmatically cp-
erate said machine through three successive
cycles of operation for total taking, and means
preventing operation of said printing mechanism
during the first two of said cycles, said total-
taking control means also serving to control
mechanism for causing said machine to be con-
ditioned during the first two of said three cycles
for the taking of a total of a sign correspond-
ing to the sign of the total in said registering
mechanism and for conditioning mechanisms for
causing said total to be automatically taken dur-
ing the third cycle.

83. A machine of the class described having a
power-driving means normally operable to give

-said machine single cycles of operation, a

traveling paper carriage controlled by a tabu-
lating mechanisn normally operable during each
machine cycle, a registering mechanism capable
of addition or subtraction and of accumulating
positive or negative totals, a printing mechanism
normally operated during each machine cycle
and arranged to be controlled by said registering
mechanism in total taking, a total key, means re-
sponsive to the sign of the total in the registering
mechanism for locking said total key when the
registering mechanism goes negative, control
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means operable while said total key is locked
to cause said power means to automatically op-
erate said machine through three'successive cycles
of operation for total taking, control means pre-
venting operation of said printing mechanism and
controlling said tabulating mechanisms to prevent
carriage movement during the first two of said
cycles and controlling mechanism for causing said
machine to be conditioned during the first two of
said three cycles for the taking of a negative
total during the third cycle, and means auto-
matically enabling said printing and tabulating
mechanism for the third of said cycles.

84. In a machine of the class described, an
automatic repeat mechanism for causing a series
of automatic operations of the machine, a total-
taking means, a step-by-step mechanism for auto-
matically conditioning said total-taking means
for total taking, and means controlled by said
repeat mechanism for enabling and disabling
said step-by-step mechanism. :

85. A machine of the class described having
a registering mechanism capable of addition and
of accumulating positive totals and of subtrac-
tion and accumulating negative totals, a print-
ing mechanism, column-printing control means
for causing printing to occur in predetermined
columns on paper supported in said machine,
and means controlled by said column-printing
control means and governed by said registering
mechanism, operating automatically, after an
item-entering cycle of machine operation, to
cause said machine to automatically take a posi-
tive or a true negative total in accordance with
the sign of the total in said registering mecha-
nism.

86. A machine of the class described having
means for giving it cycles of operation, a regis-
tering mechanism capable of addition and the
accumulation of positive totals and of subtrac-
tion and the accumulation of negative totals, a
printing mechanism, means for conditioning said
machine to enable it to print a true negative
total, and means automatically operating to
maintain said machine in negative total-taking
condition after said true negative total has been
printed to enable said total to be printed a sec-
ond time during the next succeeding cycle of ma-
chine operation, .

87. A machine of the class described having
means for giving it cycles of operation, a regis-
tering mechanism capable of addition and the
accumulation of positive totals and of subtrac-
tion and the accumulation of negative totals,
means controlled by said registering mechanism
in accordance with the sign of the total in it for
governing the manner in which said machine
shall be conditioned for total taking, means for
causing said machine to be given a plurality of
successive cycles for conditioning it to take and
for causing it to take a true negative total while
leaving said total in the machine, and means
automatically operating to maintain said ma-
chine in negative total-taking condition after
said first negative total has been taken to there-
by enable said total to be taken a second time
during the next succeeding cycle of machine op-
eration. ’

88. A machine of the class described having
means for giving it cycles of operation, an add-
subtract registering mechanism capable of addi-
tion and the accumulation of positive totals and
of subtraction and the accumulation of negative
totals, a printing mechanism, column-printing
control means for controlling the column in
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said machine to enable it to print a true negative
total when a negative total exists in said regis-
tering mechanism, means controlling said cycling
means to cause said machine to be given another
cycle of operation after said negative total is
printed, means-controlling said column-printing
control means to cause printing to occur in a
different column during said exira cycle, and
means acting to automatically maintain said ma-
chine in negative total-taking condition for said
extra cycle whereby said negative total can be
printed in another column during said extra
cycle.

89. A machine of the class described having
means for giving it cycles of operation, an add-
subtract registering mechanism capable of addi-
tion and the accumulation of positive totals and
of subtraction and the accumulation of negative
totals, a printing mechanism, a traveling paper
carriage, means for conditioning said machine to
enable it to take and print a true negative total
when a negative total exists in said registering
mechanism, means controlled by said carriage
for causing said cycling means to give said ma-
chine gnother cycle of operation after said nega-
tive total is printed and with said carriage in 2
different position than when said negative fotal
was printed, and means automatically maintain-
ing said machine in condition to print said nega-
tive total during said additional cycle of ma-
chine operation and in said different position of
said paper carriage.

90. A machine of the class described having a
registering mechanism capable of addition and
subtraction, a subtraction-conditioning means
operable to condition said machine for subtrac-
tion and negative total taking, means governed
by said registering mechanism for placing said
subtraction-conditioning means in subtraction
condition when a negative total occurs in said
registering mechanism, means for conditioning
said machine to enable the negative total to be
taken while leaving it in the machine, and a
latching means for automatically latching said
subtraction conditioning means in position to
enable a second negative total to be taken, and
means for releasing said latching means after
said second total has been taken.

91. A machine of the class described havmg a
registering mechanism capable of addition and
the accumulation of positive totals and of sub-
traction and the accumulation of true negative
totals, a total-taking means controllable by a
total key, locking means operating automatical-
ly to lock said total key against depression when
a negative total occurs in said registering mech-
anism, and means operable independently of said
total key to condition said machine to take and
to cause it to take a true negative total.

92. A machine of the class described having
a motor-driving means for giving it cycles of
operation, a registering mechanism capable of

addition and the accumulation of positive totals

and of subtraction and tl}e‘accumulation of neg-
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which printing occurs, means for conditioning -

ative totals, a total-taking means controliable by
a total key for taking positive “totals, locking
means operating automatically to lock said total
key when a negative total occurs in said regis-
tering mechanism, and means for conditioning
sald driving means while said total key remains
locked to cause it to automatically give said
machine a predetermined number of successive
cycles of operation during which said machine
is conditioned for taking a negative total and
during the last of which said negative total is
automatically taken.

93. A machine of the class descrlbed having
a motor drive for giving it cycles of operation,
a registering mechanism capable of addition and
the accumulation of positive totals and of sub-
traction and the accumulation of true negative
totals, total-taking means controllable by a total
key, locking means operating automatically to
lock said total key when a negative total occurs
in said registering mechanism, control means op-
erable while said total key remains locked to con-
dition said driving means to cause it to automat-
ically cycle said machine through three succes-
sive cycles of machine operation during the first
two of which said machine is conditioned to take
a negative total, and means operating to auto-
matically condition said total-taking means for
a total-taking operation during the third of said
cycles of machine operation. .

94. A machine of the class described having
means for giving it cycles of operation, index-
ing means for indexing items in said machine,
an a'gebraic registering mechanism controllied
by said indexing means, actuators, said register-
ing mechanism and actuators being connectible
in one relation for addition and the taking of
positive totals and in another relation for sub-
traction and the taking of negative totals, print-
ing mechanism, total-taking means including a
total-control means for automatically bringing
about, after an item-entering operation, first, a
spacing -operation, and then, a total-taking op-
eration of said machine, and additional means
controlled by said registering mechanism in ac-
cordance with the sign of the total therein act-
ing during said spacing and total-taking op-
erations to condition said machine for a sub-
tractive connection between the actuators and
registering mechanism during said totaling op-
eration in the event said registering mechanism
contains a negative total.

95. A machine of the class described having
an indexing means for indexing items in said
machine, two sets of register pinions, means for
causing ‘positive and negative indexed items to
be selectively entered in one of said sets of pin-
ions as true items and in the other set of pin-
jons as the complement thereof, total-taking
means for conditioning the machine to take the
total directly from either set of pinions, and
means governed by said sets of pinions for auto-
matically selecting, for a totaling operation, the
set of pinions which contains the true total.
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