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Application filed February 14, 1906. ~Serial No, 301,002.

To alt:whom it may concern;

Be it known that I, HerMan Horrerrr,
a citizeir of the United States, and a resi-
dent of. Garrett Park, Montgomery county,
Maryland; have invented certain new and
useful ‘Improvements in Tabulating Ap-

‘paratus, of which the following is. a full,

clear, arid exact description, reference being

- had to the accompanying drawings, form-
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ing part of this specification.

My present.invention relates to apparatus
for use in the Hollerith tabulating system
in which the data or items to be tabulated
are denoted by index points formed upon a
record usually inthe form of a card, the in-
dex points being formed by punching holes
in the record at predetermined points. The
apparatus herein desciibed and claimed is
intended ‘primarily for operation in connec-
tion with such records in which the value
or amount of the items is determined by the
location of the index points in rows, each
row having index-point positions from 0 to
9 in value or amount, and for the purpose
of clear] - describing -the ‘invention, I have

selected a preferred form of apparatus em-

bodying a series of registering-elements or
wheels of different orders or denocminations
upon_ which any item of amount or value
will be registered upon the wheels by -one
operation of the apparatus, which is thus

-distingnished from apparatus intended only

for the uddition of units, .
My present invention provides for the

-mechanical operation of the apparatus as

distinguishied - from other forms of appa-
ratus in which, for example, electrically or
pneumatically operated devices are con-

trolled or actuated by means of the index-

points of the record, but subject to this pro- .

_vision I-do not intend that my invention

shall be limited to the specific devices which
I have illustrated and described for effect-
ing-such mechanical operation of. the ap-

paratus, ‘many of which may be departed

from withott any departure from the broad
principles of my present invention.

In-the accompanying drawings which rep-
resent a preferred form of apparatus em-
bodying my invention, Figure 1 represents
an elevation partly in séetien; Fig. 2 is a
partial plan view; Fig. 8 is a front eleva-

tion of the registering mechanism; Figs. 4

and i are respectively a rear elevation and
a top plan view of a portion of the regis-
tering mechanism designed to show par-
ticularly the transfer or carrying devices;
Ifig. 6 is an end elevation of the machine,
designed particularly to show those portions
of the mecharism not clearly shown in the
elevation represented in Wig, 1; Fig, 7 is a
sectional elevation of a modified form of
machine; Iig. 8 is a plan view of a detail
of the machine shown in Tig. 7; Fig. 9 is
a partial plan view of one of the records
or cards, and Fig. 10 is a detail view show-
ing a modification. '

Similar letters of reference are employed.

to designate like parts. ) Ny

Referring particularly to the machine
shown in IFigs. 1 to 6 inclusive, 1 represents
the bed.plate or support for the record
cards, the same being provided with perfo-
rations or holes'2 and with stops 8 and 4,
the former located at the right hand end
and the latter at the rear side of the bed
plate, for the purpose of insuring the proper
positioning or centering of the record card.
A movable pin box or platen 5 is suspended
by a'link 6 from a hand lever 7 that is
pivoted at 8 to a rigid standard 9 and has
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a counterweight 10 secured to its rear end -
to normally hold the outer end of said hand .
lover and consequently the suspended pin .

bax or platen in an elevated position. An
arm 11 extending parallel to the hand lever

-is jointed at one end to the pin box and at

the other to the rigid standard 9 and serves

.

to steady the pin box during its upward :
00
provided with transverse rows of spring -

and downward movements. The pin box is

pressed pins. 14, corresponding in number
and relative arrangement to the perfora-
tions in the bed plate 1. . There are prefer-

-ably ten pins in each row having a valne of

from 0 to 9, as represented in Fig. 1.

A record card 15, such as I preferably nse
is partially shown 1n Fig. 9. Upon its sur-
face are marked or printed a series of trans-

‘verse rows of index-point positions corre-

sporitling .in number and relative position
to the series of rows of holes or perforations
in the bed plate, each row like those of the
bed plate comprising index-point positions
from 0 to 9 in value. In the preparation of
the card it is intended tkat an index-point
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shall be punched out in each of the rows

marked upon it so that when the card is
placed upon the bed plate of the machine

‘with its edges against'the stops 3 and 4, all

of the holes punched in the several rows will
coincide or register with the corrésponding
holes or perforations’in the bed plate, and
when the pin box or platen is brought down
upon the card one of the spying pins in each
row will pass through said card and also
through the correspond’ag hiole in-the bed
plate and project below the lower face of
the latter, while all the rest of the spring

pins will come in contactwith the imperfo- -
rate portions of the card ‘and will be forced -

back within the pin box, and thus rendercd
inoperative so far as that card is concerned.

Below the bed plate and at one side there-
of are arranged a series of what may be
termed register - actuators, consisting - as

shown in Fig. 1, of movable telescopic. hars,

each composed of two sections, a bar 17 and

a sleeve 18, held normally extended by an:

interposed spring 19. These register actua-
tors are as many in number as there are se-
ries of pins in the piu box, that is to say,
there is a register actuator for each trans-
verse row of pins. Upon each bar 17 g
formed or attached a rack 20 which. meshes

with the teeth of 2 movable sector 21 hung -

so as to turn freely upon a shaft 22 and
carrying a pawl 23 wlnch is adapted to en-

gage the teeth of a ratchet wheel; such as 24,
secured to or made integral with o register-,

Ing or counting wheel 25 adupted to carry
upon its periphery two series of figures from
0 to 9. The forward end of ench bur 17 is
guided by suitable guides 27, arranged be-
neath the bed plate as shown in Tigs. 1 and

3, while its rear end slides (¢lescopically. in’
the sleeve 18 which is supported by a cross
bar 28, its extremity heing serew threaded”
and 2.

to receive nuts 29 as shown in Figs. 1 _
The eross bar 28 exiends from side to side
of the machine and its ends are formed info
stides 30 which are adapted to move back

-and_forth on ways 81, (IYgs. 1 'and 2). A

hand lever 32 is connected {o the slides 80 of
the cross har by means of Tinks 83, ©

The operation is as follows: When the per-
forated record eard is placed in proper posi-

tion upon the hed plate of the machine, mud’

the pin box or platen is-brought down upun
it, one pin of each row in the pin box will
pass down through the card und throagh the
corresponding perforations iy the hed plate
into the path of the wnovable hars 17. Al
the bars 17 are then simultaneously adivanced
by pulling forward the lever 32
bar 17 is advanced until intercepted by the
pin projecting in its pathway, the mmount
of its forward motion heing proportional to

“the location of the pin which is deterniined.

by the value of the hole punehed in the
given row or column in the card:
bR

their forward movement*until {heir respee-

the gear segments ave reciprocated hack and ..

from 9 to 0, ecomprises a paw]

ot to he sdvaneed ‘one point. T livve illis-

andd dach

CHowill | reneend of the hed platesn plate 46, having

908,006

happen, of course, that some of the bars 17 |
will be arrested: sooner than others, but this + <
does not prevent: the others from continiing

tive pins ave reached as théionly éffoct of ar- 7

‘resting a bar beforethe limit of mévement of

the cross-bar 28 is veached is to cause it to
telescope with its sleeve I8 and compress the
spring 19.
bar 17 of .course causes the gear section 21
in codperation with it to turn forward and

its pawl 23 to slip ‘over the teeth .of the

ratchet wheel 24, the number of deeth, passed:
over beéing determined by the extent of the
movement of the bar 17, A the haudle 32 iy
moved back, the spring 19 forces backward
the: cross bar 28 until said har comes up.
against-the nnts 29 on the ends of the bars -
17, when the continned movement of the . -
cross bar cariies hackward the bars 17, causes
the rack teeth thereon to turn the gear sec-
tors 21 and the pawls 23 on the gear sectors -
toturn the ratchet wheels 24, together with -~ -
the registering wheels 25, more or less, ac- . =
cording to the amount of motion impayted to' 90

80 -

the bars 17 respectively. 0 o s
It will be observed, that, as efich eard s, -
placed in the hachiné and operated, upony

forth, while the ratéhetwlieels and their at-
tached numbered or rdgistéring wheels move
only forward, the extent of motion heing de-.
pendent upon the value of the punched holes
in the eard. a o —
The transfer mechanism whieh. 1 employ
to perform the transfer or carry from, one
registering wheel to tlic wheel of next higher.
order as the wheel of fower - oritar passes
' 0 for each
registering * wheel above: thé wnit. wheel
monnted upon a carvy lever 41y that is piv-
oted wpon a rod 42 and ' that has & projection .
43 whieh rests upon s double e 447 carried:
by the ratehet wheel 28 or-to whil"is the .
same in cffeet; the connected vogistering 110
wheels of néext lower value. ™ Faeh {imé a .-
registering wheel of lower value moves from -
9 10,0, one of the cani-sirfhees of the double

100

LOh

ceam AL owillengnge the projectioin 48 raise

the earry lever-4]1 until ‘the pawl, 40 inakes
engagement. with the next” tooth of ‘the
ratchet wheel connected with the registering
wheel of next higher denomination and will’
then release said carry lever aird he Jad Lor
i falling. will, - through its pawl 40, cause
the regictering wheel of higher denomina-.

(rated o the deaningsea double cam for the
resson that the registering: wheelg shown are
intended to bear two series of nuinbers from
0o 9. R
_Tn order dhat the ninnbers on the regist éy-
g wheels may he ved with convenienee:'1
arrange ahove the registering wheels at thie’
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“openings 47, through which the numbers on

the registering wheels below may be plainly
seen. : L
Instead of employing divided or. tele-
scopic register actuators and two hand
levers, one for operating the pin box and

. the other for operating the register actua-

tors as'in the machine hereinbefore de-

- seribed, T may employ spring-pressed, non-

10

telescopic register actuators:held normally,

in check by pawls and that are released upon

the descent of the pin box or platen, and I

. may arrange such connections between the

15

20.

25

pin box and the said register actuators that

only a single hand lever may be required to

perform all the necessary operations. Such
- a modification of the invention is illustrated

in Figs. 7 and 8 which show-the pin box or
platen 5 provided with the spring pins 14
and the perforated bed plate 2.. Below the
bed plate are arranged a series of bars 50

whose forward ends have ratchet teeth 51-

on the upper side and rack teeth 52 on the
under side.. The forward cnd of each of

‘these bars is snitably guided in guides 33

“while its rear end passes through a fixed

guide 54. Between a collar 53 iipon. each
of these bars,-and the fixed guide 54 is ar-
ranged a spring 56 whosé tendency is to
force the bar forward. - Pivoted to.one side

- of the bed plate is a sevies of pawls 58, there

o LT
[l

i being one for each bar. The rear end of
- each-of these pawls is adapted to engage

with the ratchet teeth-on its codperating bar,

. while its upper or forward end 39 projects
within the path of the pin box so that it

* will be struck when the pin box is depressed,

40

45

50
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Benedth the bed plate at opposite ends of
the machine are arranged guides 60 upom
which are adapted to travel slides 61 that
are ‘connected by a cross bar 62 shown in
dotted lines (Fig. 7), extending from end to
end of the machine and in the path of pro-
jections 63 depending . from the movable
bars. Jointed to the slides 61 ard bell crank
levers G5 pivoted at 66.and having their
lower members connected by bars 67 to.the
hand lever of operating handle 7. The rack
teeth of the bars are adapted to engage with
the gear segments forming part of the here-

_inbefore described registering mechanism.

The operation of this form of machine is as
follows: When a perforated record card is
placed upon the bed plate and the pin box
is brought down by the operation of the

. hand lever, the slides 61 and cross bar 62

80

are moved forward to the front of the ma--

chiné as shown in.dotted lines, (Fig. 7).

. After the appropriate pins of the pin box

have passed through the holes in.the record
card and throigh the holes in the bed plate,

"*"so that they project.below the lower surface

" of the bed plate, the pin box. continues™ its

85

downward movement until it strikes the

’pxojectiogs 59 of-the pawl 58 and releases

3

all of them from their respective bars, the
latter then, under  the- influence of their
springs-advancing & greater or less distance,
according .to the position of the particular

»pin in the path of each, until arrested by
-said

pins. When now the hand lever is
raised, the-slides 61 and cross bar: 62 move
backward, the cross bar engaging the pro-
jections 63 on the ‘actuating bars one after.
another and carrying the bars back to their
initial positions, this backward movenient of
the bars causing an advance of the register-
ing mechanism_connected to each, propor-
tioned to the distance each bar travels, as

will be readily understood. The effect of-

thus carrying the bars back to initial posi-
tion' is to again compress. their operating

springs- and reéngage them with their re-

taining pawls. As will be seen. by inspec-
tion of I?ig. 7; the first tooth of each actua-
tor bar is made shorter than the succeeding
teeth so that when the first pin (standing
fer 0) .of the row of pins in the pin box
comes down throngh the corresponding first
lole in the bed plate, the bar that is to en-
gage it will, when released by the operation
of the pawl, move forward only the length
of the short tooth or so as to bring the sec-
ond ratchet tooth in position to be engaged
by the pawl when the pin box is raised
again, this amount of movement being, how-,
ever, insufficient to cause the pawl 23 (Iig,
1) carried by the gem sector’2l to engage
the next -succeeding tooth ™ of :the ratchet

wheel 24, the result being that when the i

actiiator bar is moved back to its initial

position by the backward motien of the

cross bar 62, the said pawl 28 will make o

lead stroke and no change of position of

the registering wheels will take place.
In the apparatus above described, the pins
14 act. as stops to determine the operative

‘movement of the actuators; but a5 will be

understood, it is not: essential that the pins
14 should directly engage the actuating bars
17 or arrest their movement, since interme-

“diate devices, actuated mechanically by the

pins, may be prqvided to determine the ex-
tent of movement imparted to the register-
ing elements or wheels by the actuating bars
or actuators at each operation. I have
shown on an enlarged scale in Fig. 10 a con-
struction in which such.intermediate devices
dre employed. ~In this instance; they serve

| to arrest the movement of the actuators, In

the modification shown the holes in the bed
plate are enlarged and im each of them is
supported, by a coil spring 70, a plunger 71
‘When the pin box is depressed, the pins 14
will engage such of the plungers 71 as lie
under the perforations in the second card,

70
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and Wwill press.down the plungers into the - .
path of the actuator bars, so that when the -

latter are.advanced they will enlgage the
plungers and their movement will be ar-;

130
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rested”as indicated \in dotted lines. When | ister wheels, actuators therefor and stops b5
the pin box is raised and the actuatorhars | actuated through the ‘record card for con-
moved out of engagement with the plangtvsi| trolling the. movement of the actuators,

the plungers will be lifted by their springs | . 6. In. a_tabulating appaeatud; the combi-

5 out of the path of movement of the actuntor | nation with a.record card, of vegister wheels,
bars, ~This fignre of the drawings is only. | actuators. for moving the register wheels, 60
llustrative of one means By which-the result | means, dree rom-the eontrol of ‘the vecord
may be accomplished. Co U leard Lor inoving the actuators and pins. con-

The apparatus hevein illustrated tis .sus- |rolled by the récord card, for determiining

10" ceptible of wide variation so long s thie pins | the extent- of movement Jimparfted to - the
act ‘mechanically to determjne the exdentiof | vegister wheels by the actuators at cach op- 65
movement imparted to the registering ele<:| epation. ... -~ = " IR
ments at each operation, Co w7 In tabulating apparatus; the combina-

Having thus shown and deseribed my in- | tion with a record card having index points

15 vention, what T claim as new, anid desive to | formed by punched holes, of registering ele-

secure by Letters Patent, is:- ;- ments; adapted to be operated according to 70
1. In & tabulating apparatusthe combina- | the loeation, of ithe index points, actuating

tion” with a perforated record cird, of reg- | deviees therefor, means free from the con-

ister wheels, actuators thevefor, and - stops |-trol of the record card for nioving the actu-

20 mechanically controlled 'by the record éard | ating devices and pins controlled by the recs
for determining the amount of movement:| ord; according to the location of the index 75
imparted by the actuators. * - " . | points, for engaging the actuating devices.
2. In a-tabulating apparatus the combi- | to détermine the movement of the tabulat-
nation with a perforated record card, of | ing devices.. . A

25 u series of independently movable register:| 8..In tabulating apparatug the combina-
wheels, an actuator for eéach of said register | tion with a record. card having ‘index points 80
wheels, a serics of stops for-each actuatory | formed by .punched holes, of registering ele- -
each of said stops-being mechanically con- | ments.adapted to be operated according to
trolled by the re¢ord card in accordance with | the location of the index. points, and pins,

30 the location of ‘an index point ‘thereon; | controlled- by the record card according to
means for moving said actuators to engage | the location of the index-pointg, acting me- 85
said stops and means for restoring the actu- | chanically te control the operation of said
ators to normal position. ¢ 7 *7 | registering elements. o '

3. In a tabulating apparatus the combina- | 9. In a deviee of the character described,

35 tion with a perforated record card of regis- | the'combination of a perforated record card,
ter wheels, actuators therefor,- stops me- | registering devices, transfer mechanism, ac- 90

- chanically controlled by the ‘record card for | tuators for the registering devices and stops
determinnig the amount of movement of the | mechanically controlled by the record card
actuators. and transfer mechanism for ‘the | and’ acting “mechanically "to determiine the

£0 register wheels. . - 0 e lamount of novement of the actuators. :

4. In.a tabulating .apparatus the coimbi- 10. In a device of the character described, 95

- nation with a perforated record card, of a | the combination of a record card having in-
series - of »independently wovable register | dex points formed by punched holes, regis

S wheels, anattiator for edeh of 'said register | tering elenrents adapted: to be operated ac-

‘ 48 wheels;.a /séries .of stoy 1 each ‘uctitator | cording to: the; location of the. index Il)oints,
-+ each ofisaid stops. being miechdnically ‘con- | transfer mechanism, and pins controlled by 100
: 7 trolléd by therecord.eard in accordance with | the: record card according to. the location of
the location of a1) tudex point thereon means | the index points, acting mechanically to cor-
oo for movingysaid. actuators to engage said-|- trol the operation: of said registering - ele-
TP 8 stops. miedns: for restoring the actiators to jmentsic o0 T o
""" 7 Tnorthal position and snosfer’ mechanisme |00 . HERMAN HOLLERI FH.
for: the register-wheels. 0 0 7 “Witnesses: s
5. Iy a-tabulating wpparatus the combi-f Orro I8, Braremaver,
' Perey A Saorw,

‘nation with dperforated recopd eavd, of reg- |
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