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UNITED STATES

R o atue e e

PatentT OFFICE.

[TERMAN HOLLERITH, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR
TO TIIE TABULATING MACHINE COMPANY, A CORPORATION OF NEW

YOREKE,
ELECTRICALLYHA

CTUATED COUNTER.

CATION forming par

Application fled May 22, 1901,

Yo all whon it mai corncerry:

Be 1t known that I, HERMAN HOLLERITH,
a citizen of the United States, residing in the
city of Washington, District of Columbm

5 have inventead GBlt‘LlIl new and useful Im-
provement.s in Hlectrically-Actuated Coun-
ters, of which the following is a full, clear,
and exact deseription, 1*eference belnn had to
the accompany g drawings, forming part of

10 this specification.

My inv entwn LOLIPM%‘“S improvements in
registering devices by which items of various
elas es may be counted and which are actu-
ated by the operation of suitable circuit-con-

I5 131011113ﬁ 66@*1@@3 not necessarily located in
close proximity to the counters. Counters
of this general character are employed by me
in the operation of the IHollerith tabulating
system; and the object of myinvention is uhe

20 construction of an electrics H}T actuated coun-
ter which shall fulfil certain essential re-
quirements of that and other similar work.
Thoe particular {ield of tabulating -work in
which my improved counter is pmtmularly

25 useful is in the compilation of population
statistics, where a largsnumber of units of
dissimilar eharacter oceur, each class or char-
acter of unils vequiring 1153 own individual
COM&ITO}‘? thus necessitating the {,mr}loymem

30 of a corvespondingly large nmubd 0f coun-
ters for each tavulating-n nachine. It is essen-
tial in that and other similar work that these
counters snould be ar m]ﬂﬂ? so that they are
within convenient reach of the operator and

35 SO that the reading of the counters may be
casily, Guigi v, and accurately made at all
times. m this worlz also a greater or 1eﬁb
number of items of dissimilar character are

nloupeﬂ togetiter, and each individua 1?@001‘(1

40 consists of

a number of these groups, so that
1t 18 desirable that the counters shonld be
capable ¢ i velng assembled and reassembled
11 COIrespon le_:; oroups, each of which con-
tains a greater or less number of separate

A0

boLg

counters, accordingeto the TECOoTds being com-
piled. In accordance with these reguire-
ments my invention comprises a registering-
counter containing a plurality of wm,mrw
counter-wheels ,Lw" ng a common axis of ro-
e th

50 tation and nresen

% of Letters Patent Wo. 695,938, dated March 25, 1902,

Serial No. 61,454, (No model))

elredges, aponwhich | ¢

the numbers are carried, to the front of the

machine; transferring and resetting mechan-
ism so mmnned as 1:1013 to inter fere with the
close spacing of the wheels or the grouping of
the counters which must exist to permit read- 55

ngs to be easily made; an electromagnet for

aeh counter axmnwed duectly behind the
counter-wheels so as not to project above or
beyond the wheels, thus permitting the ¢lose
ogrouping of a 131‘“'{3 number of counters with- 6o
ouf loss of space, :51,11(1 common supports for
the magnets and actuating mechanism of a
variable number of coumms so that they
may be conveniently arranged in groups of
any desired number to eoriesnand with the 65
record groups.

Other essential requirements for work of
the character above mentioned, where the
cotinters are employed in such lars genumbers,
are & complete inter chﬂmweablhty of parts £0 70
permit the reassembling of the counters in
new groups and sunpheltx of constraction, by
which certainty of operation, freedom from
disarrangement, and low cost are secured.

+'he features of novelty characterizing my 75

| invention are hereinafter fully de eseribed and

claimed.

In the accompanying drawings, which illus-
trate an embodiment of m}*mvehtlon Kigure
1is a front elevation of a ecounter. ¥ig. 21is So
& top plan view thereof. Fig. Sisan oand ale-
vation. Tig. 4isa cross-section taken on the
line 4 4 of Fig. 2. Fig. 5is an end view, with
the resetting bcu}. in its extreme upper posi-
tion. Ifig. BE an enlarged detail view, mostly 83
In e]ev.atloz] of the means employed for t1 ans-
mitting motion from one wheel in the irain
to the *ﬂext Fig. 7 is a diagram of the cir-
cult connections 5, and Kig. § is an enlarged
plan view of a pair of the counter-whesls.

The apparatuswhichIhaveillustrated con-
sists of five counters grouped togsther in one
Supzmrtiuﬁ'-;mn a; but 1t will be understood
that a less number may be grouped in this
frame and that the frame may De extended o3
Lo provids i’m agreaternumber. Hachcoun-

er comnrises four registering-wheals with

5&1‘?*}?1 gortransfer mechanism interposed be-
tyween tirem, and as the counter illustrated is
esioned for the counting of units the fivgbor oo

go
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- units wheel only is actuated by the magnet, | record a numbel greaterthan nine thousand

IO

20

the motion of the wheels of  higher order be-

ing imparted to them only by the transfer de-

vices.

The couuters, auanﬂ‘ed in ﬂ'roups or sets
each of which comprises the desired number
of individual counters, are supported upon a

shelf 1, which may be of convenient length to |

support a number of groups end to end. Hach
oroup is arranged in a frame consisting of a
back piece 2, a front piece 3, and two side
plates 4 and 5," which form a suppmt for the
various Sha_.ftS and other moving parts.
Grooves are preferably formed in the shelf to
receive. the lower edges of the side plates 4
and 5; butany convenient method of remov-
ably securmw the frame to the shelf may be
used mstea,d

Extending across the flont of the group of
counters and supported at its outer ends by
the side plates4 and 5 is a stationary shaft 6,
Figs. 3 to 6, and loosely mounted thereon are
the reg1ster1nﬂ' or counter wheels.

~ is supported at intermediate points by bear-

25

30

35

40

frame-piece 3.
port for the levers located outside of the side |
plates, as will be hereinafter described. DBy

ings 7, Ifigs. 2 and 4, secured to the front
The shaft also forms a sup-

removing one of the nuts 6" and slipping the
shaft ndmse all of the wheels may be re-
moved. In the present instance four wheels
8, 9, 10, and 11 are shown for each counter,
the. ﬁrSt being the units, the second the tens,
the third the hundreds, and the fourth the
thousands wheel.

The construction of the umts or drwmg

wheel 8 is best shown in Fig. 4. A ratchet

14, by which the wheel is adva,nced and a

latchet 15 for preventing overthrow are se-
cured to the wheel. On the opposite end of

 the wheel is a three-point cam 16, Figs. 6 and

45

50

55

6o

S, by means of which the tr a,nsfer mecham%m
is operated. Three sets of digits from “0”
to ¢““9,” inclusive, are suitably formed on the
edge of each wheel, the cipher in each set of
dwlts being 1eplesented by a projecting pin,
to be present]y described. The ratchetsand
cam are secured to the wheel by pins17. The
wheelsare provided with a central metal bush-
ing, Fig. 6, forming a bearing of substantial
length, so. that the amount of wear is reduced
to a minimum and the life of the apparatus
is correspondingly increased.

The intermediate wheels 9 and 10, Figs. 6

and 8, are each provided with a ratchet 19,
whleh engages with a pawl to prevent back-

ward IOtELthIl and with a second pawl, from

which it receives its forward step- -by-step
movement. Ontheleft-hand or oppositeside
from theratchet is mounteda tnree-pom tcam
16, similar to that on the wheel 8,

The end wheels 11 are prowded Wlth a
ra.tchet 19, but have nocam, since they donot
commumeate motion to another wheel. The

ratchet and bushing are of the same construe-

tion as previously descrlbed and are secured
in the same manner.

The shaft |

When it 18 dequed to |

nine hundred a.ud ninety-nine, additional in-

termediate wheels are employed of the con-

struction referred fo.
- From the drawings and descuptlon it will

be seen that the wheels are bunple in eon-

struction and that, being made in duplicate,
automatic machmel) may be employed in
their manufaceture, thereby reducingthe cost
of production and providing for the inter-
changeability of parts. DBetween the coun-

ter-wheels and the back frame-piece 2 is an

electromagnet 20, composed of two spools

wound with wire, ‘each spool being provided
The magnetis 1elatwely tall,

with a core 21.
butissmall in diameter, and the maﬂ'net-cores

are alined at right antrles to the axis of the

wheels, so that it can be located directly back
of and not extend beyond them. This rela-
tivearrangement is very advantageous, since
it enables me to make a compact structure

75

8o

and to reduce the size of the apparatus as a |

whole to a minimum, an essential require-
ment for the work f01 which the apparatusis

~employed. This construction is also advan-
tageous in that it brings the numbers on the

wheels into such close proximity that they
may be read easﬂy and without lmblhty of
error.

The iron or steel cores 21 of the maﬂ‘net-
spoolfs are secured to an iron strip 22, which

92

‘95

extends between the back frame-piece 2 and

‘the front frame-piece 3, and as a strip is pro-
vided for each magnet the partsof the frame

are held inrigid alinement. The back piece
2 of the frame is preferably made of some non-

magnetic material, so that the lines of force
from the magnet Wlll not be shunted through

it and meaken the effect of the magnet, but
will pass through the armature. “This ar-
rangement gives a very strong pull with a
small expenditure of energy. On the back
of the frame-piece 2 are mounted insulating-

plates 56, which support the bmdmmposts 57 |
of the electl omagnets. :

Situated dlreetly over each man‘net and in

a position where it ean be readlly inspected

is an armature 23, which is pwotally sup-
ported in a noun- maﬂnetle piece 23'.
rear of the almature is secured a tension-

‘spring 23", whiech normally holds the arma-

ture away from the pole-pieces of the mag-
net. .
5 and acting as a support for the stops 24,
employed to limit the upward movement of
the armature, 18 a rod 65.

whereitisreadilyaccessible.- Thedownward

To the

Extending between the sideplates4and

Each stop 1s1indi-
vidually adjustable and is located ata point

100

105

I1IQ

115-__.'

I20

125

movement of the armature is limited by a

stop-pin 66, which is made of a non-magnetic

material to prevent the armature from stwk-.

ing to the ends of the magnet-cores.

Placed edﬂewme on Lhe side of the arma:-

tureandr 1n'1dly secured thereto is a thin plate

130

25, having a pawl-shaped outer end, whichis .
arranged to engage with the teeth of ratchet- o

wheel 15 and lumt its f01 ward rotative move-
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ment to the distance of one tooth whenever
the armature is attracted, thus preventing

any overthrow.
Pivotally mounted on the plate 25 for ad-

vancing theunits-wheelinastep-hy-step man-
ner is a pawl 26, which is pressed into en-
aﬁ'ement with the mtehet 14 by the flat
spring 27,
The ratchets 15 of the driving-wheels and
the ratchets 19 of the intermediate and far-

end wheels are arranged to eng gage with pawls

28, loosely mounted on a S‘qaft 2) which ex-
tends between and is supported. by the side
plates 4 and 5. Located between these pawls
are tubular spacers 29" and also the transfer-
levers 32, to be referred to later. 'The SPAacers
andlevelsselvetosepc},mte the pawls properly
and at the same time permitfreedom of move-
mentindependentof each other. Aflat &prm
50 bearsagainstthe lowersquared end of eaeh
pawl or against a pin or projection therse

Fig. 6, and 1101(]8 it In engagement with 1ts
mtcheu

The springs 30 are secured to the baclk side
of the frame-piece 3 by screws, and all are
directly baclk of and in line with the springs
85, which actuate the transfer-levers 32. By
this arrangement the springs are protected
from injury and are out of the way.

Motion between the units and tens wheel
or between one wheel and the next succeeding
one of higher denomination is eommu111mted
Dy transfor-levers 32. (Best shownin Fig. 6.)
These levers extend between the wheels and
are loosely strung on the shaft 29, which also
supports the pawls 28. On the inner edge of

each lever 32 is a projection or shmﬂdel SEN

which engages with the surfaces of the cams
16. To the upper end of each lever is pivot-
ally secured a pawl 34, which engages with
the teeth of ratchet 19 'These springs are
each mounted in a small groove cut in the

front frame-piece 3 and are held by a single
screw, thus permitting the ready removal of
the spring when it is desired to inspect or ad-
just the transfer-levers, pawls, and ratchets.
The heels of the pawls 84 are extended to
form a projection above their pivotal points,
agalnst which the springs 35 bear. Xach
spring therefore performs a double function,
one being to hold its lever 32 in engagement
with the cam-surfaces, so that as the eam is
revolved toecarry the cam-point pastthe shoul-
der 85 the lever will swing inwardly, while
the Other funetion 1s to Lold each nawl 34 in
operative engagement with the ratchet, so
that such movement of the lever 32 will 1‘0tate

~the ratchet and the counter-wheel to which if;

is secured a distance of one tooth. This ar-
rangement distributes the load on the magnet
eveniy throughout the movement of the coun-
ter-wheels, and by mounting the wheels di-
rectly on the shaft independently of each
other the friction is reduced to a minimuin
and I am enabled to arrange the transfer, re-
tarding, and overthrow-preventing dewueg

hetween the counter-wheels: Wlthout requir-

wll

032 -

ing a wide separation of the counters and
without occupying any space at the ends of
the wheels, thus permitting the close grouping
of the eountﬂl‘s and enabling them to bo
placed closely adjacent to ﬂaeh otiner end to
end. A curtain 36, of metal or other suitable

material, provided with a sight-opening 387, .

through which the figures on the wheels may
e convenlently read, may, if desired, be ar-
ranged in front of the wheels, Usually in

registering - machines separate devices are

employed to lock the transferring mechanism
or render 1t inoperative during the resetting
of the wheels to zero after the completion of
a counting operation. "T'his necessitates an
additional number of parts and adds to the
complexity of the apparatus and the space
required for 1fs operative mechanism either
bebween the wheelsorattheirends. Toavoid

this, i utilize the movement imparted to the

wheels by the transfer devices to complete the
resetting of the wheels. On each of the
wheels iﬂ the apparatus, as illustrated, I em-
ploy three series of digits from ‘97 to “¢0,”
and each cipheror the position of each cipher
1s Indicated by a pin 35, projecting radially
from the edge of the wheel. The resetting-
bar 89 exfends across the front of all the
wheels in each group of counters, and its ends
are turned inwardly at 40 to form supports,
by which it is pivotally connected to the bell-
crank lever 41 by the serews 42, Springs 43
hold the upper edge of the bar 39 yieldingly
against the edges of the wheels and permit it
to rock slightly on its pivots and pass over
the pins 3Son its return movement. The le-
vers and gears employed to oscillate the bar
are the same on each end of the counters and
a description of those on one end will there-
tore be sufficient. The beli-crank levers 41
are journaled outside the counter-frame on
an extension of the counter-wheel shaft 6.
HExtending parallel with the shaft 6 and be-
tween it and the magnets is a revolving shaft
44, which carries a gear 45. The shaftis sup-

ported in bearings in the side plates 4 and 5.

Across the front of the apparatus extends
a revolving shaft 40, ]oul'ﬂaled in suibtable
bearings 47 and c carrylng pinions 48 and a
cranik - haadl{n 49, DMounted between each
pinion and the gear 45 is an idler 50, so that
the movement of the shaft 46 1s imparted to
the gear 45 and between the latter and the
bell-emnl{ lever4l bya link §1. DBy turning

the crani 49 to produce one revolution of the .

snatt 46 the resetting-bar will be carried up-
ward to the end of its movement, engaging

with the pins 38 on the different wheels and

rotating them until the figure ““9” appears
through the sight-opening on each wheel. At

this pomt; the pmgeetwns 33 on the transfer-
levers are just about to ride off the point of
the cam 10 on the wheels, and if the wheels
were moved tarther by the resetting-bar until
the ciphers appeared through the sth-open-
ing the levers would be 1'eleased and the
wheels would be ¢

arvied past the zero posi-

75
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‘tion and the figures «“1110” would appear on

the wheels of the counter. To prevent this

~without the interposition of locking mechan-

ism for the transfer-levers, I cause the units-
wheel to be first moved into the zero position,
while the others remain at *“9.” In the par-

. ticular form of apparatus herein illustrated

10
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I utilize the means normally employed to ac-
tuate the counter to produce this movement
of the units or driving wheel. The transfer
devices will then move the remaining wheels

exactly as they would in the normal opera-

tion of the counters. InthismannerI achieve
the beneficial results above mentioned and
also cause the wheels to be set to zero posi-
tion with absolute precisionin every instance.
The means which I preferably employ to ac-
complish this result comprise an oscillating
shaft 52, which is supported at the ends by
bearmﬂ's formed in the side plates.

vers 51 and slotted links 54. Dauring the
major portion of the movement of the gear
and link thelever 53 is stationary and is held
against the stops 54’ by the coiled spring 55,

1oeated on the left-hand end of the shaft 52,
Fig. 2. It is only when the connecting-lever

51 eentmues to move after the end of the slot

in link 54 strikes the stud in lever 53 that the
lever 53 moves. The shaft 52 is provided
with a plarality of lat springs 56',one for each
counter. During the regular operation of
the counter these springs are held out of en-

gagement with the armatures; but when the |
resetbmcr-ber has been moved, as before de-
“seribed, to the limit of its upward movement,
as shown in Ifig. 5, thus bringing all the ““ 9’s »

opposite the smht -opening, the further rota-

tion of the erank 49 will oscillate the bar 52

and depress the springs 56, which will en-
gage the armatures 23 and depreee them ex-

actly as they are moved by the magnets in
This
movement of the armatures will cause the.
pawls 26 to advance all the nnits-wheels from
“9” to “¢0,” and the transfer devices for the
higher Wheels will then be actuated sue-

the normal operation of the ma,ehme

eesswely, and all the wheels will thus be re-
set to zero.
which moves the springs 56" to actuate the
armatures 23, will also move the resetting-
bar back to its normal position below the

pins 38 of the next series of numbers en the

wheels.
As I have sta.ted my mventlon is particu-

larly adapted for use in the Hollerith tabulat-

ing system. In such use the electromagnets
are actuated by suitable circuit-closing de-
vices, such as mercury-cups 60, kig. 7 and

‘spring-pressed pins 61, the ectlen of which is

controlled by a perforated card 63. In the

particular arrangement shown in Fig. 7 the
coils 20 of each maﬂ'net are connected with
one of the mercury-cups, and when the pins
. 61 are advanced those pins which are oppo-

On the
ends of theshaft are levers 53, which receive
motion from the gears 45 by means of the le-

The rotation of the shaft 46,

695,933

site perforations in the card will enter their
Imercury-cups and close a cireuit throungh
their respective magnets. The armature of
each of such mfwnets will then be attracted,
carrying with it the plate 25 and pawl 26
which will advance the units-wheel one point.

This movement of the units-wheel will rotate
| the cam 16 thereon, forcing back the trans-

fer-lever 32 slichtly against the tension of
the spring 35, and when, as before deseribed,
a sufficient number of 1mpulses have been
made to carry the wheel to zero the shoulder
33 on the lever will ride off the cam-point
and the lever will be released and advance
the next wheel one point. This transterring
is continued to the wheels of hi_gher‘denomi-

' nation in the same manner..

i

I

Although T have described the operation of
my _1mpmved counter in connection with a
tabulating system, I do not wish to be under-
stood as Stdtll]ﬁ‘ that its 11t111ty is eonfined to
such nuse. On “the contrar y, it is particularly
adapted for telephone-exchange and other
similar work where the counting of units of
varying classes or character requires a large
number of closely-grouped easily-read coun-
fers.

75

30
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It will of course be understood that any de-

sired or convenient number of horizontal rows
of the connters may be employed and that
the resetting-shaft 46 may be extended to op-
erate all the counter-wheels in each row., If
desired, also a common operating means for
all the resettmw shafts may be provided.

What I clalm and desire to secure by Let-
ters Patent, is—

1. In cembmatlen, a IObd.tlnﬂ' element
motor for actuating said ,element a resettmcr

‘means which moves said element toward an

initial position, actuating devices for said re-
setting means, and means controlled by said
actuating devices for completing said move-
ment independently of the resetting means.

2..In combination, & rota,tmg member, a .
-motor for driving the member in a step- by-
‘step manner, a resettmcr means which moves
the member in the same direction as the mo-

tor toward an initial position, and a means for

_causing the motor to complete the act of re-
-settmﬂ'

3. In cembmatwn a counter-wheel, a mo-
tor device for moving the wheel, a r esettmfr-
bar for moving the wheel to a pemt apprexi-

-mating an initial position, and means acting
-dlrectly on the motor device fer eompletlng

the act of resetting.
4. In combination, ewheel a motor dewee

for moving the wheel a resettmmbar for mov-

l .

ing the wheel to a peinb- approximating an
initial position, means comprising a spring,

for acting on the motor devlce to cemplete_

‘the act ef resetting.
5. In combmetmn a plurahty of 1etary

counting members, a regetting-bar for mov-

95
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ing the members toward an 1n1t1a1 position,

means ior pmduemfr ¢or reSpendmﬂ' move-
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e

ments ai opposite ends of the bar, and other | the cam of one wheel and the ratchet of an-

means for completing the act of resetting.

6. In combination, a plurality of rotary
wheels, motors for movine certain of the
wheels, means for imparting motion between
the motor-driven wheels and the others, a re-
setting-bar which acts on all of the wheels
and moves them toward an initial position,
and meansacting through the motors for com-
pleting the act of resetting.

7. In combination, a plurality of rotary
counter-wheels, motors for moving certain of
the wheels, a resetting-bar which acts on all
of the wheels, and moves them toward an in-
itial position, a cam and pawl for transmit-
ting motion from the driven to the adjacent
wheels, and manually operated means which
impart movement to the motors and through
them complete the act of resetting.

8. In combination, a plurality of rotary
counter-wheels, motors for actuating the
wheels, a resetting-bar which extends paral-
lel with the wheels, levers located on opposite
ends of the bar for actuating it, gearing for
moving thelevers, meansacting on the motors
for completing the aet of resetting, and me-
chanical connections between the means and
the gearing.

9. In combination, a plurality of rotary
counter-wheels, motors formoving the wheels,
a resefting-bar which moves the wheels to-
ward an initial position, gearing for impart-
ing corresponding movements to the ends of
the bar, an oscillating shaft which aects on
the motors, for completing the act of reset-
ting, and gearing between the resetting-bar
and the shaft whereby the parts are made to
move in proper sequence.,

10. Incombination, a counter-wheel, a mag-
net, an armature therefor which advances the
wheel, a resetting-bar which moves the wheel

toward an initial position, an oscillating !
shaft, a means earried by the shaftforengag- |
| a shaft for the wheels mounted in the frame,
a base conneecting the front and back of the

ing with the armature and causing it to move
the wheel to an initial position, and gearing
vetween the resetting-bar and the shaft.

11. In ecombination, a plurality. of rotary
counter-wheels, a pinlocated inthe periphery
of eachwheel,a motor foractuatingthe wheels,
a bar arranged to engage with the pins for the
purpose of regetting the wheels, a means piv-
oted on the wheel-shaft for moving the bar,
a driving-shaft, and gearing between said
means and the driving-shaft.

12. incombination, arotary member, a cam
carried thercby, a second rotary member hav-
ing the same axis of rotation, a lever which
engages with the cam, a pawl mounted on the
lever, andasingle spring for holding the lever
in engagement with the cam and the pawl in
engagement with the second rotary member.

13. In combination, a plurality of rotary
counter-wheels having the samne axis of rota-
tion, a cam and a ratchet mounted on oppo-
site sides of the wheels, alever which extends

other for transmittine motion from one to the
other, and a motor for imparting an initial
movement to the wheels.

14. In combination a plurality of counter-

wheels of equal diameter bearing a series of

numbers on their peripheries, ashafton which

cach wheel isdirectly but rotatively mounted,

a ratehet concentrically mounted on each

' wheel, transfer devices comprising a spring-

actuated lever which stands between each
pair of wheels and supports a pawl entirely
inside the peripheral line of the wheels for

engaging said ratchet, a stop-pawl for each

wheel arranged to engage said ratchet, a shaft
closely adjacent to the periphery of said
wheels on which all the levers and all the
stop-pawls are pivotally mounted and springs
for actnating the levers and pawls, substan-
tially as shown and deseribed.

1o, In a counter, the combination of a plu-

| rality of wheels mounted on a common shaft,a

frame on which the shaft is supported, pawlis

- for holding the wheels in position, levers for

transferring motion from one to the other, a
support common to the pawls and levers,
springsfor actuating the levers, other springs
tor actuating the pawls, a support which is
common to the springs, and a motor for im-
parting an initial movement to the wheels.

16. In a counting mechanism, the combina-
tion of aset of counter-wheels, motion-trans-
mitting mechanism interposed between the
wheels, an electromagnetically-operated ac-
tuating mechanism for the first wheel of each
train, projections on the wheels, a resetting-
par for codperating with the projections, piv-
oted means for supporting the bar, and a re-
setting-shaft having pinions codperating with
the pivoted means. |

17. Ina counting mechanism, the combina-
Lion of a frame, a plurality of rotary wheels
divided into groups, ratchets on the wheels,

frame, electromagnets mounted on the base,
each magnet being located directly back of
the set of wheels it operates and having its
poles arranged in a line at right angles to
the wheel-shaft, armatures for the magnets
pivotally secured to a common support, re-

tractile springs for the armatures, actuating
meanscarried by the armatures which engage

with ratchet-wheels on the sides of the wheels
at a point below the periphery, and a reset-
ting-bar which oscillates outside of the path
of the actuating means.

15, In a counter the combination of a plu-
rality of revoluble counter-wheels having a
common axis,an electromagnet for each coun-
ter located behind the wheels and having its
poles alined at right angles to the axis of the
wheels, an armature for the magnet carrying

a pawl which engages with a ratchet on the
units-wheel to advance the said wheel one

botween each pair of wheels and engages with | tooth when the armatuare is actuated , & trans-
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fer - lever dlianfrecl between each pair of

wheels, a cam on the wheel of lower-denomi-

nation for aradually setting and quickly re-
leasing the transfer-lever, a pawl carried by

thetr a,nsfel-level and ar ra,nﬂ'ed to engage the

wheel of higher denomination, a spring for

actuating t,he lever to effect the transfer, and

resetting means comprising fixed pro;leetmns_
- on the wheels an oscillating bar, and means

for 050111¢1t1nw smd bar back dnd forth overthe
peripheries of all the wheels in the counter,

' substantially as shown and described.

19. In a counter, the combination of a plu-
- rality of rev oluble éounter-wheels-having a
.an electromagnet for each coun-
~ter located behmd the wheels and having its
‘poles alined at right angles to the axis of the

common ax 18

- wheels, an ar nmtme for the magnet carrying

20

& projection which engages w1bh a ratehet on
the units- wheel to plevent overthrow, and.

~a pawl which engages with another 1atcheb
on the u mts-wheel to advance said wheel one

.25

30

tooth when the armatureisactuated, a trans-

fer-lever arranged between each pair of

wheels, a cam on the wheel of lower denomi-

nation for oradually setting and quickly re-
leasing the transfer-lever, a pawl earried by

thetransfer-leverand arran ged to engage the
wheel of higher denommatlon a spring for

actuating the lever to effect the transfer and

‘resetting means comprising fixed projections
on the wheels, an oscillating bar and means
_fm 08811]&13111“‘ said bar baek and fmth over

695,033 -

ter, substantially as shown and deseribed.
20 In an electrically-actuated counter the
combination with a plurality of counter-

wheels, ¢ ‘omprlsmﬂ' a units-wheel and wheels
of hlﬂ‘he]ﬁ' denomination, resetting means for
40
an initial position and for moving the units-

moving all the wheels mmultaneouslv toward

| the peripheries of all the wheels in the coun-

35

wheel into its initial pomtwn and means ac-
tuated by the movement of the units-wheel

ing wheels into their initial positions. =
21. In combination, a plurality of counter-

| into its initial position for moving the remain- . =
45

wheels, including a drwmn'-wheel and wheeis

of higher denommatmn drwen thereby, re-
'settmﬂ' mechanism common to all of the

wheels for moving them toward an initial po-
sition, and a means cooperating with said
mechanism for causing the driving- wheel to
complete the act of rebetblng

- 22, In combination, a plurahty of mtaly

counter-wheels, motors for moving certain of

‘the wheels, means for imparting motion be-

tween the motm driven wheels and the others,

a resetting member which acts on all the
wheels ﬂlmultaneously and moves them to-

ward an initial position and means f01 oom—

.pletmﬂ' the ach of resetting.
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