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UNITED STATES

PATENT OFFICE.

CLAIR DENNISON LAKE, OF BINGHAMTON, NEW YORK, ASSIGNOR TO THE TARU.
LATING MACHINE COMPANY, A CORPORATION OF NEW JERSEY.

PRINTING-TABULATOR.

Speciﬁcation of I.ef.te'rs Pafgnt. : .Pat‘ented 1V[a,y 24, 1921.

Application filed Decémber 29, 1919. Seriai No. 348,069,

To all whom it may concern: . R
Be it known that I, Crair D. Laxs, a citi-

- zen of the United States, residing 'at Bing-

10

- 15

20

hamton, in the county of Broome and State.

of New York, have invented certain new and
useful Improvements in Printing-Tabula-

tors, of which the following is a full, clear,

and exact deseription:

The invention which forms the é‘ubjec(; of -

this application for Letters Patent-is an im-
provement in attachments for tabulating

machines, more particularly the well known - ta ator pre
dicating whéels which are set to indicate the -

onding to the perforations. - .
70
, or

and widely used Hollerith tabulator, which
is typical of the general class of machines
designed ‘solely.for tabulating. -~ '

This machinie. is set forth in numerous:

patents-but is, perhaps, more fully shown
and described. in Patent No. 685,608, dated
Oct. 29, 1901. .. . '

In’ such machines provision is made for
passing singly and In rapid succession a
stack of perforated cards under a series of
brushes or contacts which, encountering per-

* forations, make contact with a conductor

25

over which the cards pass, and thereby en-
ergize electromagnets to operate suitably de-

- signed and constructed means for indicating
- the data which the perforations by their

30

number. or “location represent. Gemnerally .
speaking, the main- function of such ma--

chines is to totalize items and when a de-

- termined number of ‘cards. has been. run
. through, the .indicated totals may be read

35

40

45

50

55

off and taken down. - No provision, as a rule,
is made for printing or permanently record-
ing the individual items, as this requires
more time, and a slower operation of the
machine than its normal use will permit.

Hence, to list the items indicated by a. stack

of cards, would involve the reading. and

recording of each figure ‘displ_ayed by the -

record wheels. »
My purpose has been to extend the field

of usefulness of such machines, and to pro-

vide means whereby they may be called

upon, when occasion requires, to.list or print

the items and to. print or record subtotals
and totals, and in _general to make-a per-
manent record of whatever operation they
may be called upon to perform. With this
object in mind I have devised an attachment
toa tabulator which will operate in synchro-
nism or exact accord therewith to record
each item, subtotal or grand total as the
case may be, and to adapt the tabulator to

‘numbers corres
.11 the cards. -

individual

listing I provide means for'varying and con-
trolling its speed - whereby it must be run at
a reduced speed when listing or may be.run
lzxttjts normal high speed when merely tabu-
ating. v Sl

The accomplishment of this result has in-
volved chiefly the devising of new mechani-
cal devices, and combinations, and in these
the. invention resides. 'The general nature
of the improvement may therefore be gath-

~ered. from:the “consideration that in the

tabulator proper there are a number. of in-

y Tiew attachment is-capable:

of printing each number. so ‘indicated

or the.
0

the totals of a group of such numbers,
grand totals of several groups,;

60

65

§ pro-..

vided with' means for resetting'‘the Vih'dica,'t-'f v

ing wheels to zero after any ‘or any number -

75

of -operations, so that after resetting mo., -
totals' may be.preserved, or on the other.

and preserved, so that the next
will be & grand total and so on. .

~hand, if not reset, a subtotal may be printed
printed. total " .

e 80
As above stated, there-is used a ¢ontrol-: - -

ling device by which the speed of the tabu- - :

lator is reduced when the attachment is-ised

for listing, but if only totals are to be print- ;
<ed, then. '

] the machine may be set for the
higher or-normal tabulator speed, and: the

tals being recorded by pressing. a.-button,
which causes-the proper mechanism’ fof the
purpose to operate.- ©- . 7 T

in the accompanying drawings: -
Figure 1-is a side view in elevation

conventional form of tabulator with my im-

proved attachment associated therewith,

Fig. 2 is an enlarged view in elevation of

85

numbers-are not printed, the'to-

A 90
he_improvement is illustrated in detail = -

of a

95

the printing attachment showing a part of -

the tabulator. The cover of the attachment
is-removed to exhibit the general internal
arrangement. ' ;-

Fig. 3 is a sectional view of the attach-
ment-taken on the line 3—3 of Fig. 4.

Fig. 4 is a sectional view of
the line 4—4 of Fig. 3.

-Fig. 5 is a section on line 5—5 of Fig. 3.

Fig. 6 is a section of the same on line 6—6
of Fig. 3. . I

Fig. 7is a top plan view of the attachment

-with the paper roll and cover removed.

Fig. 8 is an enlarged detail of the means-

100

the same on

105

110
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for setting the printing type carriers and
effecting the printing.

Fig. 8 is a detail of a zero control device,

shown in Fig. 8.

“Tig. 9 is a view in side elevation on an.
enlarged scale of the printing type carriers.

Fig. 10 is a detail of a portion of the type
carrier.

Fig. 11 is a detail of a type on the line 11
of Fig. 10. ' :

Tig. 12 is a side view of the upper portion
of the mechanism in the tabulator taken on
line 12—12 of Fig. 14. :

Fig. 13 is a detail view partly in section
of a part of the tabulator mechanism.

Fig. 14 is a top plan view of the inter-
mediate portion of the tabulator and its
printing attachment.

Fig. 15 is a sectional view of the same
parts on the line 15—15 of Fig, 14. .

Fig. 16 is a detail of the ribbon feeding
mechanism for printing from the type. ,

Fig. 17 is a vertical section through one of
the counters of the tabulator. ‘

Fig. 18 is a top plan view of the indicat-
ing wheels of the tabulator and the contacts
which control the printing mechanisin.

Fig. 19 is a detailed plan view of the
tabulator type wheels and setting mechanism
therefor. . :

Fig. 20 is a section
Fig. 19.

on the Iine 20—20 of

Fig. 21 is a plan view of csms and con-

tacts in the printing attachmens, the con-
tacts being those controlling during the
printing and resetting portion of the cycle.
Fig. 92 is a side view of the same parts.
Figs. 23, 24, 25 and 26 are defail views of
certain cams and confacts employed in the
¢abulator printer attachment. )
Fig. 27 is a plan view of a cam box and
contacts controlling the operation of the tab-
ulator. :
Fig. 28 is a sectional view on the line
28—28 of Fig. 27. '

Figs. 29, 30, 81, 32 and 33 are detall views .

of cams and contacts used in the tabulator.

Fig. 34 is an end view-of the tabulator
clutch mechanism. L ,
Tig. 85 is.a'side view of the same, and
Fig. 36 is a diagram of the cireuit connec-
tions and an illustration of the relations of
the several parts of the apparatus.

Similar reference numerals in all of the
above figures are employed to designate cor-
responding parts thereof. B

The tabulator proper is will known in the
art and requires but little further descrip-
tion than will be given incidentally herein.
In Fig. 1 the card-controlling portion 1, the
driving motor 2, the counter shaft 3, and the
counters 4, 5 and 6 are shown in their nor-
smal relations. As is well known, as the per-
forated cards are passed through the ma-
chine, one or more of the counters are op-

3 cam groove in a

1,379,268

erated to show the ﬁgﬁres or the totals of

the figures represented by. the perforations

in said cards.

iy improved printing attachment - for
such a tabulator is designated by the nu-
meral 7, and between this atbachment and
the tabulator is a casing 8, a part of the in-

70

terior mechanism in which I shall now de- .

scribe by reference to Figs. 12, 14 and 15.
In these figures the shaft 9 extends from

the tabulator motor 2 and carries a gear 10

which imparts rotation to a cam 11 upon
the cam surface of which travels a lever 12,
with a roller at its end and actuated by a
spiral spring 13. The lever 12 oscillates a
Toose hub 21 on shaft 14 with which hub it is
integral or to which it is )
tached to it a plate 15 having a notch 16.
When the machine stops after any cycle of
operation this notch by reason of the fact
that the lever acts on the higher point of the
cam, is immediately under 2 projection on &
pivoted handle or lever 17, the end of which
projects out through a slot_in casing 8.
Yhen it is not desired to list, this handle is
depressed, locking the lever 12:against move-
ment, so that it does not follow the cam 11,
and at the same time lever 17 itself is locked
down by a bell crank catch 18, actuated by a
spring 19 and may not be again raised until
a push button 20 is forced down to release
the bell crank catch. - ,
Tn the printing casing proper 7 the shaft
14 extends as shown in %‘ig. 4 and carries in
addition to the hub 21 a second loose hub 22
and both ends 21 and 22 have teeth or
notches therein. Intermediate these hubs is
2 sliding notched sleeve 23 keyed to the shaft
and adapted to be moved from engagement
with one hub 22 to -the other 21, or con-
versely, by means of a lever 24 oscillated by
disk 25, on shaft 90.
Pinned to the shaft 14 is also a double
lever 26 (see Figs. 3, 4 and 8) which par-
takes of the oscillatory movement of sai
shaft, and is thus raised or lowered accord-
ing to whether the keyed sleeve 23 engages
with hub 21 to which the lever 12 is secured,

or whether it engages with the hub 22, in--

tegral with which is'a lever or arm 27 which

75

80

fixed, and it has at-

35
90

95

105

d 110

115

bears upon and is oscillated by a cam 28 on

the shaft 80. : S
The normal position of the sleeve 23 is in
engagement with the hub 21, and this must
be the case when the machine is used for
listing. By means to be hereinaiter de-
seribed, the lever 24 throws the sleeve 23
into engagement with hub 22 when a total is
to-be printed from which it follows that in
listing the shaft 14 is oscillated by the lever
12, bub-in total printing by lever 27.
" Referring now to Fig. 8, the ends of the
oscillatory lever 26 are connected by links 29
with a cross head 80 movable over vertical
rods 31, and imparts vertical movement

120

125

130



50 By the means above described it will be
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thereto. Extending from the cross head 30

are arms carrying a bail 32 which extends

through a plurality of slotted bars 33 equal

in number to the type wheels of the tabu-

5 lator and edch carrying a series of ten slid-

ing type bars 34. Normally the bars 33 are

drawn upward by spiral springs 85 con-

nected to them through links and lever 36

and therefore are in contact with the bail 82

10 and follow the upward movement of the
latter imparted by lever 26 until arrested by .
pawls 37 operated by the magnets 38, and
engaging in one of a series of notches 39 in. "
the side edge of the bars 83.  The spacing

15 of the notches 39 corresponds with the spac-
ing of the movable type 84 and the move:.
ment of the bars under the influence of the

see Fig. 1, is a lever or handle 48 which, by
its actuation of any well known form of
mechanism, imparts to the. machine a slower
or a faster speed. For example, when shift-
ed to the left this handle throws in a belt

operating a small pulley 49 which drivesthe

machine at a relatively high speed and when
shifted to the right throws in a belt ‘operat-
ing.a large pulley 50, which drives the ma-
chine at a slower speed: In the present case

the ‘slower speed 1s used when the machine -

is listing, and the higher speed when tabu-
lating only, S
- “The handle 48 carries an armi 51 which
controls in its movement the contacts 52 and
on low speed these contacts are brought to-
gether: "By, reference to Fig. 12, it will be

levers 26 is synchronous with the movement:
of the perforated cards through the ma:
20 chine, so that when a perforation is encou
tered by a brush in the tabulator, the corre- "
sponding magnet 38 is energized, as will be

hereinafter set forth, and the bar is stopped - -

at a point in its upward travel which brings- -

25 the type corresponding to such perforation -
into the printing position and holds it there

until after the printing. ~ " =~ - =

The cross head 30 has.rearwardly-extend-

ing projections 40 with tollers which- work."

80 in slots in plates or levers 41, pivoted at 42
and. as the cross head rises these levers, by

seen that -when_ the lever or handle 17 is
-raised a’ central contact strip 53 comes into
engagement. with an upper contact 54, but

when-the handle is lowered this central con-
tact engages-a lower contact 55.

~Passing now to the diagram, Fig. 36. It
may -be assumed that the tabulator. is pro-
vided with a manual starting key 57 and the
usual emergency stop key 56, but no further
description of the character or function. of
these’ keys is: needed, ‘as they are always

.70

75

80

85

90

used in machines of this class. Assuming, -

however, that. these keys are closed, then if
the handle .17 be depressed the -circuit

reason of the conformation of the slots, are . through thé tabulator start key 57 is closed

forced back, thereby swinging a bail 43
to the left into engagement with pivoted -
85 spring actuated levers 44, forcing the same
back and allowing a series of pivoted spring
actuated printing levers 45 to swing away.
- from the type bars carried by the plates or
bars 33. At the limit of upward movement
40 of the cross head 30, however, this bail 43 is
turned down and slips off from the ends of
levers 44 and these being suddenly released -
- are ‘thrown: by their springs forward, thus:
~driving the ‘printing levers forward with
45 sufficient force and momentum to . strike
eithera type or the blank point on a type
carrier. A type thus struck, strikes the pa-
per 46 on a roller 47 and prints thereon the
proper figure. . '

seen that every perforation in a proper card
will cause to be set at the printing position
and printed on a sheet of paper a figure cor-
responding to that perforation, in addition
55 to tabulating the same figures in the usual
and- ordibdry- way. It is necessary, how-
ever, when listing or printing in this manner
to provide for a slower operation of the ma-
chine than for tabulating only; for printing
60 totals and subtotals; for resetting all parts
~ to zero at certain desired times and for per-
forming certain other operations and I shall

- now_describe the means which I have de- -

. vised for accomplishing these operations.
65 On the tabulating portion of the machine,"

‘be done manually by depressin

by the engagement of contact 53 with con-
tact-55. The listing or printing ' circuit,
however, is broken at two points; viz., be-

‘tween 53 and 54 and between contacts 52,

and this circuit may not be completed for

listing until the handle 17 is unlocked and

raised, and until the lever 48 is thrown to
the left to-operate the machine at ‘its slower
speed. The machine may therefore tabulate
at both- speeds, but it can list only at slow
speed: ' :

pTo print totals and subtotals the follow-
ing mechanism is employed : Assuming that

_the machine has been listing and has printed

a column of figures, and it 1s desired to print
the total of the printed figures. This may
: .the reset
key 58, see Figs. 1 and 36, which operation
closes the circuit of a source 59, through the
resef-motor 60. ‘The shaft of this motor car-

95

100

105

110

115

ries '3 worm 61, Fig. 3, that imparts rota-

tion to a” gear wheel 67 loose ‘onshaft. 90.
The key 58 also energizes an electro-magnét
62 which releases a clutch 63 on the shaft 90
by the movement of its armature 64, rigid
with an arm 65 that raises a pin 66 out of
a circumferential groove in the clutch and

permits ‘the said clutch which is keyed to-

120

125

shaft 90 to en%agre under spring action with -
6 R . .

the gear whee

i.and on its upward move-
id pin 68 to engage with a

.arm 65 carries also a pin 68, see.

180
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pawl 69 engaging with a cam 70 on a shaft
71. The pawl 69 is carried by an arm O
plate 72 which is fixed to a gear wheel 73
oose on shaft 71, and in gear with the shaft
90 through a gear wheel 75, but-as the pawl
is thus disengaged from the cam 70 the lat-

ter is not revolved by the first revolution of .

the.cam and gear 73. The magnet 62, how-
ever, as shown diagrammatically in Fig. 36,
is short circuited by a properly timed cam
74 so that the pin 68 drops out of the path
of the pawl 69 during the first revolution of
gear 73, which is thereby permitted to re-

engage with the cam 70" and &o rotate the

same during and by the second rotation of
the gear wheel 73. By the above described
arrangement the gear 75, makes one revolu-
tion while the cam 70 makes two. The pur-
pose of this may be thus explained. .

During. the first half revolution of the
gear wheel
the type carrier and print a total, but dur-
ing this period the gear wheel 73 1s station-
ary. During the second half of the revolu-
tion of wheel 75, however, while resetiing
the type carriers, the gear wheel 73 rotates
and imparts its rotation to the shaft 90
which operates in the usual way to reset
all the tabulator counters to zero.

Fixed to the gear wheel 75 is a cam 76

best shown in dotted lines in Fig. 12, and

upon this cam bears an arm or lever 77 piv-
oted at 78, see Fig. 15. The lever 77 is con:
nected by a turn buckle 79 with an arm 80
fixed to a shaft 81, which extends back to the
tabulator, where over each set of indicating
wheels 82, Figs. 17 and 18 it carries a bail 83
fast to it, and associated, as will be set. forth,
with contacts corresponding to each indicat-
ing wheel. -
In gear with the indicating wheels and
moving in exact unison therewith are cam
disks 84 with ten steps of varying height
corresponding to the numbers on the wheels;
that is to say, the highest step corresponding
to 9 and the lowest to zero. By each rota-
tion of the cam 76 the shaft 81 is rocked and
the tail 83 is depressed, and this results in
the following operation. = - . :
A set of contacts 85, 86 are associated and
mounted with suitable insulation on a.sup-
port 87 turning loosely on shaft 81, and by a
spiral spring 88 the lower contact 85 is held
against a shoulder on an insulating post 89
on bail 83, while the upper contact 86 is
held out. of -contact with 85 by the top

“of this post which projects up through the

lower contact. When the bail 83 is low-
ered an insulating stop on each contact 85
comes in contact with that step on the disk
84 under it, which on the stoppage of the
machine is- presented o that position, so
that the bail still descending draws the post
89 away from the upper contact and allows

‘mal positions.

75 the lever 27 operates to raise

this to come into engagement ‘with the con-
tact under it. . -

Tt will be borne in mind that swhen the
conditions now being described are estab-
lished by the depression of the key-58, the
last figure or figures in the column in the

listing machine have been printed and. the.

‘type carriers restored to their initial or nor-
But, while such type bars or

carviers, after the operation of key 58, are
not- raised again by the movement of lever
26, they are raised in the same way by the
lever 27 and move in synchronism with the
bail 83 and its associated parts. Hence, when
this bail is depressed and the circuit con-
trolling contacts 85 and 86 brought into op-
eration, these contacts will close at points in
the cycle of operation dependent upon the

height of the steps on disks 84 which they

encounter, or in other words, the value of
the digits which these steps represent.

The contacts 85, 86 control the circuits of
the magnets 38 of the listing machine, and
hence these magnets will arrest the type
carriers at points in' which the type thereon
corresponding to the steps are brought into
the printing position. 1t will be seen that
in this machine there is one set of type for
each column of figures which are used for
both listing and total printing. These type
are arranged in vertical rows with the 9 at
the top of the carrier. This is so that the
type will correspond with the numbers when
listing, as the 9 is the first number which on
a perforated card comes under the tabulator
contact brush when the cards are fed
through the machine: In taking a botal the
step cam disks 84 have the highest points to
represent 9 so that when the contact device
is locked down on these disks, the first point
of contact would of course, be the highest
point, representing 9.- _

In this machine there are certain details
and refinements of construction and opera-
tion, which, now that the general nature and
purpose of the device have been set forth,
may be described to assist in a more com-

_plete understanding of the invention. I

therefore take them up without special re-
gard to order, hut following certain opera-
tions of the machine, for which purpose ret-
erence is made chiefly to Fig. 36.

When the machine, which in this case is
the well and widely known Hollerith tabu-

lator, is started in operation perforated

cards are passed successively between a con-
ducting plate 92 and a series of hrushes 93,
which are plugged into circuits including

the tabulating or counter relays 94, and the

listing or printing magnets 38. Wheneyer
a brush, therefore, comes over a perforation
both of these magnets are, or as above de-
scribed, may be operated to perform their
allotted functions, but the proper operation
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of the machine as a whole requires various

10

‘15

circuits €6 be made or broken at certain
points 1n each cycle of operations, and for
this purpose two-sets of cams are employed,

one in box:95 on the tabulator, shown in de-.

tail in Figs. 27 and 28, the -other in the list-
ing machine, shown in Figs, 4, 5, 21 and 22.
The construction of these cam contact de-
vices is illustrated in detail but only to as-
sist the mechanic in producing them as their
specific construction is largely an immate-
rial matter. The main point of interest is
their functions and these may be thus de-
seribed. . B

Cam contact 96, Figs. 29 and 27, is that
which controls the stopping af the tabulator

at a definite point in any cycle of operation, -

in order that when so stopped the total

* .printing mechanism may be properly op-

20

-erated. Although this cam breaks the cir-

. cuit once during each cyecle, it is understood

25

30

that if a’card is still passing or other con-
ditions are maintained in which the machine
should not be stopped it is not effective.
Cam contact 97 also breaks-its circuit once
in ‘each cycle, and controls the breaking of
the circuit through the brushes 93 to the
adding magnets of the tabulator counter,
and also through the listing magnets of the
printing mechanism. : :
"~ Cam contact 98 in like manner controls

“the making of the same circuits and oper-

36

ates in conjunction with cam 97, ‘
Cam contact 99 controls the tabulator eir-

cuit in conjunction with a lever 100 which

closes.that circuit when a card is in the tabu-

~ lator, but breaks it when such card has

40

45

“tabulator index:

passed out and none other takes its place.

The cam controls the contacts and operates

to stop the machine at a predetermined
point, known in practice as point D on the

Cam contact 101. This cam makes one

revolution during the passage of a eard

feeding through the tabulator, and is timed
so that its lower contact 102 breaks circuit
just after the machine has passed the nor-

" mal stopping point indicated by D on the

50

&5

60

index. This contact is in the eircuit of the
reset key 58 and on separating breaks that
circuit so that the counter disks can not be
reset, nor a total printed while the tabula-
tor is running, nor until the machine has
come tora full stop at D when contact 102 is
again made. In addition to these interlock-
ing contacts those designated by the nu-
meral 103 are required, which are held open
by the clutch stop control magnet 104, as

shown in Figs. 84 and 85, so”long as this

magnet is energized. This is necessary to
open the reset key circuit in' two places in
series, -as contact 102 closes once each cycle.

" The upper contacts 105 are closed at the end

55

" of each-tabulator cycle just when it reaches

the normal stopping point D-and. this will

automatically start the reset and: printing
mechanism, provided - the switch 106 be
closed, this switch being manually operated.
Contacts 103, it will be observed, also work
in conjunction with the upper contact 105,

being in circuit  therewith, as shown in

Fig. 36,

There are three switches 139, 107 and 108,
shown in Figs. 1 and 86, which control the
three counters 4, 5 and 6 respectively. If
these switches are opened the circuits to
the corresponding ten printing magnets 38
of each set which control the stopping of
the type bars or carriers, are broken, and
the type carriers will all travel to present
a blank point in the printing position . so
that no figures will be printed. :

In Figs. 34 and 35 the details of the clutch
control magnet 104 which controls the start-
ing and stopping of the tabulator are
shown. The circuit of this magnet is con-
trolled primarily by the tabulator start key
57, and when energized it attracts its ar-
‘mature 109, thereby disengaging a pin 110
mounted on lever 111 rigid therewith, from
the sliding clutch member 112 impelled by
spring 113 and this member when so released
is forced into engagement with the tabulator
shaft thereby starting .the tabulator. The
armature 109 remains in attracted position
as long as the tabulator is running and until
the cam contacts 96 break the circuit, when
the magnet 104 releases the said armature
which is then forced away from the magnet
cores by means of a spring plunger 114, As
the pin 110 engages in a slot in the clutch
member 112 a properly tapered portion of
this slot throws out the clutch when engaged
by the pin 110. Contacts 103 are broken
while magnet 104 is energized, this being
effected by an arm 115, carried by the level
111, ' :

In Fig. 16 is shown the inking ribbon
feed, the construction of which may be any
known in the art, and which is not de-
seribed herein in detail as it forms no part
of the present invention. This ribbon feed
is operated by a pin 116, extending from
the cross-head 80, see Fig. 8,-and engaging
in a slot in a pivoted bar or plate 117. As
the cross-head rises and falls this engagé-
ment imparts a sufficient sidewise movement
to the bar 117 to feed the ribbon one step.
.In Fig. 3 a push button 118 is shown
which when hand-operated releases a clutch
member 119 in the printing mechanism
whenever it may be desired-to operate the
machine by hand. - : _

In Figs 3, 8 and 8 a zero control device
120 is shown. . There is one of these levers
for each type carrier and each is pivoted at
121, Each lever has an arm 122 projecting
over the next lever to the left of the group
of nine levers. If the lower ends of lever
120 drop into a recess or slot 128 in the bars
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33 these bars will rise to a point Where 2
blank space is presented to the printing posi-
tion, but should
so that the ends do not pass into the re-

cesses, 123 but are stopped by a projection:

124, then the type carriers will be raised
to a point where they present zero type at
the printing position. From the construc-
tion shown and described it is manifest that
all type carriers to the left of those thus

. raised to print zero will present blank spaces
“at the printing position, so, that no 7er0s

will be printed at the left of a total.

In Figs. 4 and 5 a series of cams are
shown as carried by the shaft 90 in the
printing mechanism and these are rotated
and operated whenever this shaft is con-
nected up and rotated by the motor 60. The
contacts which cobperate with these ¢ams
are shown in Fig. 21 and in detail in Figs.
93 to 26. In Fig. 23 the cam and contact
combination 125 controls the breaking of the

. circuit to all of the printing magnets 38,

25

interrupting these circuits when such mag-
nets have been used to print a total only.
Tn Fig. 24 the combination 126 controls

- the making of the circuit to the printing
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magnets 38.

In Fig. 25 the combination 127 makes con-
tact shortly after the. reset motor 60 starts
and short circuits the clutch control magnet
62 and controls the stopping of the printing
mechanism, by breaking the circuit at the
end of the cycle. o

In Fig. 26 the cam and contact combina-
tion involves two contacts 128 and 129. As
soon as the reset or total printing cycle
starts, the lower contacts 129 are separated,
thereby breaking the tabulator circuit, and
it is therefore impossible to tabulate until
the cycle is complete. All of these cams, it
will be observed, make only one revolution
in taking a total.
controlled by the same cam, close for an in-
stant at the end of each cycle, which  auto-
matically starts the tabulator after the
printing and resetting operations have been
completed, providing switch 130, which is
hand-operated, has been closed. :

The tabulator will not automatically start
even if switch 180 be closed, when there are

no cards in the machine as this circuit is
controlled by a relay 131, Fig. 36, which’

is in circuit with the contact controlling

lever 100, which does not.operate to close .

‘the relay
machine. , o

In Figs. 21 and 22 there is shown' a cam
mechanism which is used for boosting the
shaft 90 forward to complete the cycle, and
thus overcome the additional load thrown
on that shaft at the end of each eycle. This
mechanism comprises a lever 132 pivoted
at 133 and having a right-angled arm 134
to which is connected a stout spiral spring

circuit unless a card is in the

the levers 120 be held out

The top contacts 128,

1,379,268

185, ° The lever .132 carries a roller 136,

which travels over the high part of a cam
187 on the shaft 90, and by this means the
spring is held under tension. Near the end

_of the cyele the roller drops into a depres-

70

sion over the inclined surface 188 and the -

force of the spring is exerted against this
inclined surface with 'a_ temdency to push

the cam and shaft in the direction of its -

normal movement. s

"~ Thé tabulator, as will be seen from Figs.
1 and 18, is provided with hand-operated
milled sleeves 140 on the shaft 91, for throw-
ing in the clutch members 141 that operate
to throw into operative condition the means
for resetting of the tabulator counters. The
sleeves 140 are of any ordinary construction

75

80

and contain indentations into which pins in

the clutch members 141 pass when the
sleeves arve forced forward, and when they
are thus set or forced in the corresponding
counter will reset, to zero. On the milled
sleeves 140 are grooves 142 into which pro-
ject the ends of pivoted levers 143, see Higs.
1 and. 2, so that as the sleeve is moved in
or out of engagement this lever operates the
contacts 144 as shown in Fig. 17. One of
the type carriers 33, which in Fig. 9 is
marked 145, has but two type, an asterisk,
and the letter S, and this carrier is con-

trolled in its upward movement by “the

same means as the other type carriers.

" When contacts 144 therefore are broken
the carrier 145 is permitted to rise until the
asterisk is brought to the printing position
and is printed together with the total. This
indicates that-when the total was taken, the
tabulator counters were reset to zero.
~ On the other hand, if the clutch member
141" is- out, the lever 143 is in a position to
close contacts 144 and if a total be taken
with these contents closed and the clutch
out, the Gouritets are not reset, and the type

_carrier 145 is stopped to present the S'to the

r position, which will indicate that
the total is a subtotal and that the counters
were not reset.

printing

In addition to the contacts 144 for control-

ling the printing of the asterisk and the S
there dre two contacts 146 and 147 shown in
Tig. 36 though but one appears In Fig. 17
as- the other is on the other side of the
counter. When a total is taken by the de-
pression of the bail 83 an insulated screw
148 brings contacts 146 first together and
a similar screw brings contacts 147 later
together. If contacts 144 happen to be
closed by the clutch member 141 being out,
thien the type carriers are stopped at the po-
sition to ‘print S, but-if contacts 144 are

~opened and switch member 141 in, when

contacts 146 close, the S is passed and when

later, contacts 147 are closed the-carrier:is’

stopped to print an asterisk.
- Thére are other mechanical parts and de-
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tails used in the apparaﬁus_,abbve»described‘

which require no specific description that
will tend to convey a more complete under-
standing of the maininvention, or which are
present in- other machines of this general

-class and are well known. In therabove de-
scription attention has been paid to the more

or less specific construction of. the purely
mechanical elements and reliance has been
had on the diagram, Fig. 36, for the elec-
trical devices as the functions of these and
not their specific construction are of the
essence of the invention, and constructors of
such machines require no more than a mere
statement of their nature and purpose to
enable them to properly build the machine
as a whole to be operated.

The tabulating art has reached a well
known stage of development where with the
information herein contained any skilled
worker in this are will be able to add to
such a machine the novel features of this in-
vention—a listing and printing attach-

ment—so codrdinated with the tabulating.

mechanism that it may be utilized at the will

of the operator to list the figures set up on .

the counters by the perforated cards, to take
subtotals and totals and to resét the tabu-
lator counters. No machine so far as I am
aware, has heretofore been produced that
will effect these operations in the manner
herein set forth. '

What I claim as my invention is:—

1. The combination with a tabulating ma-
chine of a printing or listing attachment,
intermediate mechanism for connecting ‘it
with or disconnecting it .from the tabu-

lator mechanism and means for causing

the tabulator to run at reduced speed under
the control of the means which connect the
listing attachment with said tabulator.

2. The combination with a power driven
tabulating machine of a printing or listing
attachment, intermediaté mechianism for con-

necting the same with or disconnecting it -

from the tabulator mechanism, and means
for applying the driving power to the tabu-
lator at varying rates, operatively controlled

. by said intermediate mechanism whereby
the machine will be run at a reduced speed.

when the printing and listing attachment is
connected with the tabulator mechanism.

- 3. The combination with a tabulating ma-
chine of a printing or listing attachment, in-
termediate mechanism for connecting the
same with or disconnecting it from the tabu-
lator mechanism, and means controlled by

.the listing attachment to prevent the tabu-

lator from operating while said attachment
is in operation for the printing or listing.

4. The combination with a tabulating ma-
chine of a printing or listing attachment, in-
termediate mechanism' for connecting the
same with or disconnecting it from the tabu-
lator mechanism, and means for resetting

the tabulator counter wheels to zero oper-
ated by and during the operation of the total
printing means in said listing attachment.

5. The combination with a tabulating ma-
chine of a printing or listing attachment, in-

. termediate mechanism for connecting the
same with the tabulator mechanism or dis-.

connecting it therefrom, and mechanism in
said attachment controlled by the tabulator
counter wheels, and adapted to operate in-
dependently of the listing means for print-
ing the totals indicated by the adjusted po-
sition of the tabulator counter wheels.

6. The combination with a tabulating ma-
chine of a printing or-listing attachment,
means for connecting it when desired with
the tabulator mechanism whereby it lists
the figures perforated in the tabulating
cards, means in said attachment codpérat-
ing with the tabulator mechanism for print-
ing the totals displayed by the counters,

“means controlled by the total printing mech-

anism for reseétting the tabulator counters

to: zero, -and ‘means for indicating when -

such resetting mechanism has béen brought
into operation and when not. = . :

7. The combination with a tabulating ma-'
“chine of a printing or listing attachment

and means for bringing the same-into oper-
ative relation with the tabulator mechanism,
and circuit controlling means in both the

. tabulator and the listing mechanism for

automatically and coéperatively controlling
the operations of both mechanisms.,

8. The combination with a tabulating ma-
chine of a printing or listing attachment
and means for operatively connecting the
same with the tabulator mechanism, mov-
able type carriers in the said attachment

“operated in unison with the tabulator mech-i
anism, and electro-magnets operated by the’

tabulator contact brushes for stopping at

_the printing position the type in such car-

riers that represent the perforations in the
tabulator cards through which such brushes

.make contact.

9. The combination with a tabulating ma-
chine ‘of a printing or listing attachment
and means for operatively connecting the
same with the tabulator  mechanism, means
for controlling the speed of the tabulator
and interconnecting circuits ‘between the
tabulator and its attachment and circuit con-
trollers therefor which prevent the tabulator
from being operated at is normal or high
speed when the listing attachment is con-
nected therewith.

10. The combination with a tabulating
machine of a printing or listing attachment
and means for operatively connecting the
same when so desired with the tabulator
mechanism, means for controlling the speed
of the tabulator, interconnecting circuits be-

tween the tabulator and its attachment and -

circuit’ controllers, both manual and auto-
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matic, therefor which prevent the tabulator
from being operated at its normal or high
speed while the listing attachment is con-
nected therewith. :

11. The combination with a tabulating
machine having sets of counter wheels, of a
printing or listing attachment having cor-
responding sets of printing devices, means
for operatively connecting said attachment
with the tabulator mechanism, and means
for connecting up the resetting mechanisms
for the tabulator counters with the total
printing mechanism of the attachment.

12. The combination with a tabulating
machine and a printing or listing attach-
ment adapted to be brought into operative
relation therewith, of motors in both the
tabuldtor and in the attachment, means for
connecting the tabulator and listing mecha-
nisms and means for bringing the motor in

" the attachment into operation for printing

25

totals and for resetting the tabulator-coun-
ters to zero. N : ’ :

13. The combination with-a tabulating
machine of an attachment therefor compris-

1,879,268

ing means for listing the figures perforated
in the tabulating cards at each cycle of op-

" eration of the tabulator while adding on

the tabulator counters, and means for print-
ing the total displayed at any time by such
counters, contacts operated by said print-
ing means and operating upon cams on the

“tabulator counter wheels to control the op-

eration of the total printing mechanism.

14, The combination with a tabulating
machine of a printing or listing attachment
comprising mechanism for listing figures
corresponding to those added at or by each

cycle of the operation of the tabulator,

and independent means for printing the
totals displayed at any time by the tabu-
lator counter wheels, means normally con-
necting the listing mechanism with the tabu-
lator mechanism and total printing control-
ling means adapted on its operation to dis-

_connect said mechanisms.

Tn testimony whereof I hereunto aflix my
signature. . '

CLAIR DENNISON LAKE.
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