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To «ll whone Ut 'mmf wncerm

Be it known that we, HENRY WINN, of Mal-
den, in the county of Mlddlesex and CHES-
TER M. SPALDING, of Boston in the county
of Suffolk, State of Massachusetlss have in-

~ verited a new and useful Improvement in.

Counting-Registers, Whereof the following i 18
a 5peclﬁ<,a,t10n

The object of this. 1uventwn is £0 secure
various advantages.in counting-registers, es-
pecially to make one easy to wmk which can-

not make a mistake, in which when locked

the count ¢annot be tampered with, in whieh

when a count is shown the operator can in-

stantly wipe out the count, restoring the op-
erative parls to the position requlred t0 be-
vin the count anew, to make a reglster oper-
“ative without springs and useful in calculat-
ing-machines, and to show results, carry tens,
aud combine with other meéchanism for Ine-
chanical calculations.  Kase of operation is

secured by the use of simple gears, mostor-all |

- of which are not touched by any spring when
opetawd to count. Accuracy is secured. by
‘gearing together the register-wheels in such
manner tha.,t a mistake ca,nnot oceur without

breaking the register, while in cominon reg-

isters 'the whee’lb are usu&ll} vtarned by bprimr
teeth or pawls which ave occasionally thrown
‘over their notehes without operating the reg-
ister, cauwing mistakes. Instantaneous resto-
ration of t‘h“opel ative parts from any position
to the positten required to start the count
anew is secured by disconnecting the regis-
ter-wheelsfrom their continuous gearing, con-
necting 4 tooth which may be rotated by the
- operator with a projection on each register-
wheel to be restored, and thereby -rotating

sueh register-wheel back to its starting po:si-
5 tion, while the intermediate gears remaining
connected with the register-wheels and being
allowed Lo remain meshed with each otherare
necessarily rotated back to their starting po-
sition as the, xeumteuwlleel is moved back to
1ts owi.

In the drawings, Figure 1 is an- elévation |

of the register on asupport, with parts of the

- case brokenaway to show ‘operative parts.

Ifig, 2 18 a vertical central longitudinal see-
Lo nf the same.

of the %e(,lumthmmn Fig. 2. Vig. 3isa ver-

| tion or resétting them to.zero.

Fig, 2% i{s an enldrtrement

| Llea.l Cross- seetwn of tlie saine, mken through -
the line 3 3 of Fig. 2'and %howmtr parts to the
| left of that line in that figure. F g, 4 i8 an-.
| other vertical cross-section of the same, taken
through the line 4 4 of I'ig. 2, bhOWlﬂU parts
-w.the right with gears part] y revolved, Fig:
518 a longitudinal vertical central section of
the same, taken in the same plane as “ig. 2,
‘but showing the operative parts in the posi-
tion they assume while in'process of restora-
Fig. 6 1s a ver-
tieal eross-section of the same, taken th rough
| the line 6 6 of Fig. 2, showing parts to the right
of that line. . Fig. 7 is a vertical eross-section
| of the same, taken in thezigzag line 7 7of I'g.
| 2, showing purts to the left thereof. Figs. 8
and 9 show an outline of an alternative sys- |
tem of register, dr~1v1nb, and intermediate
vear wheels used when it is desirable to have
the register-wheel large in proportion to its
driver. Fig.-10 is an elevation of one of the
friction-springs used in restoration or reset-
| ting them to zero. [Kig. 11 shows in eleva-
tion a washer. Fig. 12 is anelevation of an-
other variety of register to which an alter-
t nate form of the means of restoration or re-
seiting 1o zero is applied. Fig. 13 is a-longl-
tudinal central vertical section of the regis-
ter shown in Fig. 12, Fig. 14 is a ¢ross-sec-
tion taken through the line 14 14, Fig. 13.
I'igs. 15 and 16 show by sections parts of an-
other variety of register to which another al-
ternative form of tbe means of restoration is
| applied, Fig.15 showing a section through the
line 15 15 ot Fig. 16.
u In Figs. 2 and S5wheels D F D’ F are shown
in sa,me"pomtmns as other like parts. The
lower shaft and serew do not appear asin
sectionin Kigs. 2and 5 and intermediate gears

do not appear beyond Geneva gears in the
Cross-sections.

1 Thesamelettersin dlﬂel ent flU"LIleS 1r1dlcal:e
the same parts.

. A 1s the base, upon which is mounted Lhe
case b3, 11101051110' the register - gearing, in
which case are sul)[:gorbe-d two shafts C and C',
-having bearings in the. case and located in
position relative to each other to carry two
sets of gears, of which vthose on one shaft take
into those on the other. Made to rotate on
shaft C are the register-wheels D D' D*D? D!

—
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D5 D®, sevenin-the register shown, occupying |

the seven relative places in decimal nuta.mou
from units to millions, thé one at the right;
being called the *¢ umns-wheel ” D’ being the
tens- wheel D2, thellundledbrwheel aund soon

"inorder to the left till D% is called the ‘“ mil-

lions-wheel.” Located on the opposite shaft
C', in position to take into the register-wheels,

are seven corresponding driving gear-wh eelq
called ‘“‘drivers,” EX’ E? F3 Ef K5 BES, each reg-

Geneva gearing. (Best shown in outline on
the shafts in Figs.4and 6.) Eachdriver has
one tooth, like the tooth a® of driver E’, which

takes into one of the ten.equidistant notches

on the periphery of 'the register-wheel con-
nected, (designated on wheel D>as b b’ b®,

&e., to b%) depressions being made in the:

drwev on eaclr side its tooth to permit the
entry and passage of the projections of the
register-wheel and other depressions between
each pair of notches,in the periphery of- the
register-wheel into which the periphery of

-1]16 driver enters, locking the register-wheel

from rotation 1;111 the driver- tooth in 1£s rota-
tion enters a noteh to rotate it. In the latter
depressions of the periphery of each register-

- wheel in the register shown are engraved or

30

otherwise shown the nine cardinal numbers

with the zero in consecutive order, as indi-
cated in Figs. 1 and 6. The driver- ‘tooth op-

- eratinginone notchonly of the register-wheel

35

" tions are to be couuted rotates the register-
].O

at ea,ch rotation of the driver rotates the for-

mer one-tenth of a rotation by each rotation.

of the latter. This Geneva a gearing is pecul-
iarly adapted to use in a countmtr-remste:

since the driver, which may be attdched 60
and rotate with diw part of which the rota-

wheel only one-tenth of a rotation to each of

- 1ts ownrotations, moving it with its own speed

when moving it a,t all :l.l]d 10@1{1110' it station-

- ary, 8o that a count may be obsez ved upon it

45

till another count is due and since the car-
dinal numbers with the zero appear in con-
secutive order in the ten equal parts of the

- periphery of the register-wheel, if the zero-

50

section be taken as the starting-point or ob-

Lsewa,mou-seetwn the counts of the continu-

ous rotations of the driver in one direction
will appearat the observation-section (which

does not change its place) until the tenth ro--

- tation, when zero will reappear there, and if

55

0o

an ad Jacent wheel be at the same time malle |
to show the figure “°1” in the tens position,
| eorrespondmg tothe units position of the zero,

““10” will appear, whjch is the number of the
count of thedriver., On thesame axial shaft
and rigidly attached to by heing madeintegral
with each register-wheel, etuept that in the

~ highest pldee of decimal notatlou 1S an inter-

mediate gear-wheel, located in position to
mesh into a cor re%pondmcr intermediate gear-
wheel on theopposite shaft, which ld,ttel gear
1s rigidly attached to the driver of the regis-
ter-wheel occupyiug the next higher place iu
decimal notation. Thus to the register-wheel

D, which is in ‘the units place, is rigidly at-
tt-uch'ed the intermediate gear F, which takes

‘into the intermediate gear G, rmd]y attached
to the driver B, w thh opera,tes the register--

wheel D' in the tens place,so the intermediate

| gears F' F2F3 F4 B% are respectivel y rigidly at- |
trt,ched to the register-wheels D’ D? D¢ D4 DS

and. respeetwely take intn corresponding in-

termediate gears G’ G* G® G* G5 which are.

7o

75

respectively rigidly attached to the drivers E2 -
E? E* E° E°, each connecting pair of interme-

together two register-w heelb, one of which is

in the next higher decimal place above the

other, and since the intermediate gears, which

| mesh together, have equal numbers of teeth,
one . mta,tmur with its connected regrs;.ter--_
wheel and the other with the driver ofthe
next higher register-wheel, which by itsown
fuall rotdt,mn rotates that register-wheel one-
tenth of a rotation; it fe]lowc; that each regis-
ter-wheel of a lower decimal place is geared
to the register-wheel of the nex¥ higher deci-

mal pla.ce in- such manner thm one rotation

of the lower wheel causes one-tenth of -a ro-
tation of the next higher, so if the units and

diate gears thusserving with a driver to gear-

30

Qo

the tens wheels start mth their- Zerosin an ob- .

servation-line acomplete rotation of theanits-
whee!l bringing itszero again to that line will
throw up X to the line on the tens-wheel, if
the direction of the rotation be as indicated
by the arrows, Fig. 6, and thus the tens of
each wheel of a lower decimal place are car-
ried to the next higher and their counts left
there registered. -

The intermediate gears may of course be
of any variety or numbel which will aceom-

plish this result, and various means may be

suggested to transfer the rotation of the reg-

95

100

I:‘:’S

ister-wheels to the drivers of the next hwher _

wheels in place; but in this case common
spur-gears are used, and when they are used
it i8 better that the numb'{ar of teeth of each
shall be a multiple - of ten, so that each noteh

ITC

of each register-wheelsball have the same

angular position from shait C as a center as
every other relative to a corresponding tooth
or noteh on its intermediate gear. This will

result in placing the numbem alwa;ys in a.
true line from right to left for observation.

In this register the driver of the units-wheel
is rigidly attached by the screw ¢ to the shaft
C',(see Figs. 2,2%,and 5,) rotating with it, while

all the otherdrwms the reﬂ'lstrer-wheels and

intermediate gear-wheels rotate on their re-
spective Shdft‘] bo in theoperation of count-

ing the shaft C' rotates while the shaft C is

stationary. ‘Plainly the operation would be
equally well effected if shaft C' were made
stationary and driver E were rotated on it by
any means of connection with the part of
which the motions were to be counted.

The drivers are kept at their proper dis-
tances apart on shaft C' by loose washers d

d' d? d® d* d&°, while another loose wagher df,.

acting in eon,]unetmn with the sheel KT, rig-

11d1} ‘ttmohed to shaft C' against the ¢ase,

115
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hedds the set of drivers and attached inter-
srediale gears, as well us the shaft C’, in their
proper places in the case,although of course
projectious on the gear-wheels making each
fili a designated space would accon plish the
same result, or tiie washers might be rigidly
atlached-to shaft C' without changing their
efiect, or the shaft C' might be held in place

in. many ways, oneof which would be to make i

the external wheels shown attached.to it to
fit on the exterior of the case. Washers e ¢’
e* ¢’ el &8 €5, similar to the former, but slit, as
shown in Ifig. 11, to permit pins [0 pass lon-
gitudinally in them, serve a like purpose to
hold the register-wheels and their attached
lntermediate gears in place.. TFhey are not

~essential, since the rims of the gears on shaft

- C might abut and the case be projected

20

25

35

40

4

55

against the wheel Df as against projection €7
of wheel D, asshown in TFig. 5, which projec-
tion-also might be a washer.. These washers,

-with pin fin shaft C, prevent-side motion to

the lefi in the case of the shaft Cor the gears
whighr it carries, while the tooth g of the piv-
oted lever II enters a cross slit or opening 7
in shaft C, as seen in Fig. 3, and while there
holds it fron inotion tc the right, while the
tootly ¢ itself is solidly held from such mo-
tioni by the sides of the slot in the projection
Loutside of the case, through which it DASSes
while its front end is in the shaft, as well as by
the screw 7 on which it is pivoted to the case.

Rigidly attached by screwsor otherwise to

‘the shaft ' is the spur gear-wheel J and the

crank K, each of which'may be used to con-

‘nect rotating parts or by simple attachments

reciprocating parts of which the motions are
to be counted. | B | T
1t being desirable that shaft C' should ro-
tate only in one direction for counting, the
common ball-ratchet. is introduced, with the
two balls & I/, located in echambers I ' of the
case, so shaped that the friction on them of

the shaft rotating in the direction not desired ;

tends to cramp the balls into a space too nar-
row for them and stops the rotation; but ro-
tation in the otherdirection, tending to drive

them into aspace giving them awmple room, is

not interfered with. Obviously a common
spring-ratehet attached to the case and work-
ing on the wheel carrying driver E would ac-
compiish the same purpose,though with more
noise. 1If reverse rotation is desired for sub-
tractions from the count, the balls may Ye re-
moved.. o - |
Through the ease is cut adjacent to each of
the register-wheels an observation-opening,

~the openings ' 72'm® m* being shown, the

"o

series standing longitudinally with shaft C.

Attached to driver K is a segment-gear L,
(se€ Fig: 7,) used in driving the driver by a
double rack to eount reciprocating motions.

The case B may be made in parts, as de-

sired, which may berigidly serewed, riveted,
or otherwise fastened togethar. | |
The operation of the device for countinyg is

asfollows: Each register-wheel is arranged at

3

| starting with its driver in the position of those

parts seen in Fig, 6, the zero being brought
to the observation-opening and the driver-
tooth having the position there shown which
.1t has when it has just-ceased to move its
register-wheel and -the driver has with its pe-
‘Tipnery locked the wheel iuto place. Driver
K being so attached to the mechanism of
which the motions are to be counted as to be

rotated once for each count desired is rotated-

in thedireetion indicated by the arrow on the
driverseenin Fig. 6;driving its register-wheel
in the reverse direction. Plainly the first ro-
tation of the driver E will bring the number
““1” on the wheel D 10 the observation-open-
ing; thesecond,thefigure *“2;” the third,* 3,”
and so0 on, each rudation bringing there the

rotation zero will return there. At the same
tune the ten rotatkons of the drivei E have
caused one ratation of theé driver E', at the
-end of which the figure ““1” of the tens-wheel
is brought to its observation-point, making
the count show correctly ““10.” so the ““1”
-remains, registering the first ten rotations of
driver E, whilé the additional ones are shown
In the unifs-opening till ten more rotations
bring ““2” to the tens observation-point and
zero to the units, showing the nummber ¢“20,”
- the correct count of the rotations of the driver
K always appearing. In like way
be added to the count of the hundreds-wheel

countreaching ““100.” Sothe count proceed-
ing the tens will be cafried. from the regis-
ter-wheel in each lower decimal place to the
one in the next higher and the true couut of
the rotations of the driver E will always ap-
pear in the line of observation - points’ till
©£9,999,999,” the limit of the register, shall

sume their starling position. Subtractions
from the count may be made, if the bells ; /'
“be removed, by simply reversing the roty.
tions of the driver K, when the counts before
shown will reappear in reverse order: baut
. ‘the register will rarely be required to count
up to its limit, wherefore some means are re-

"k 1 ol

' store'all the parts to their starsing position
for begiuning anew, at which in this register
- the ﬁ;.TL' tres i the observation-sections show
i zero. [T'his process is called ‘““restoration,”
and iS?I_t-IJ‘=.IS-9-GOOmp]i.§5hed: " -

A seéries of shaft-pins n 2" n® n® nt ndnare
set into-the shaft Cin-posttion when the shafrt

- position shown in Figs. 2. and 2* and rotated
0% 0° 0 o8, rigidly fastened into the united
register apidlintermediate wheels and the rep-
ister-whea]

from moving longirudinally with theshafiand
held bytfriction appliedor otherwise from ro-
tating. with the shaft, exeépt,as thej~wmay be

rotated by said engaging nping)) and to rotate

ol
;f’! | |

number Indicating its count, till at the tenth

““17” will

by ten rotations of.the tens-driver E' and zero
-Wwill appear at the tens and units places, the

be reached, aftei which the parts will all as-.

quired when any count is being shown to re-

is mdved longitudinaMj to the right from its

| 10 engitig with corresponding wheel-pins p o'

DS, (provided said wheels are held-

75
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by such engétgenientf said united re,@,ister and

intermediate wheels and the register-wheel
D®. = Space is made between each register-

- whéel and the intermediate wheel attached to

e

the next lower register-wheel by chambering |

out the wheels adjacent to the place where
space’ is' required - to locafe said wheel and
shaft pins- and permit them to rotate in the
ordinary useof the register for counting with-
out interfering with each other. Chambering

-out of one or:both'the:adjicent wheels in this

~ way permitg ‘the .observation-points of the

I5

20

25

30

35

‘register-wheels:to .be constructed nearver to-
gether.’ - The Wwashers ee’ e?e®¢t ¢ ¢® haveslits |
P p' p*pdptpdp% permitting the shaft-pinsto |
pass longitudinally in them; but the slit p°

-does not pass through washer €f, its end af-

fording astop against whichpin n® abuts when
the shaft-pins have been: catried far enough

longitudinally with the shaft Ctoengage with
the wheel-pins, after'which pin 75, if the shaft,

Jmoves furtherlongitudinally,drives theseries

of register and attached intermediate wheels
with it and the shaftin suchi.motion. Inthe
shaft Cis a spline consisting of a key M,
working in aslot q of the projection I of the
case. This key acting against the sides of
the slot prevents the shaft C from rotating

-until it is passed out from said slot g, and as

the tooth g prevents this passage when the
register.is used for counting this shaft does

el

Ii
!

i

not rotate during that process, thongh such .
rotation would: not interfere with the count-

ing, nor is the prevention of this rotation es-
sential to restoration’to zero; but its advan-

- tage consists chiefly in keeping the shaft-pins

. 40

5°

55

Ho

at a properstarting-point, where they cannot
strike the ends of the wheel-pins when mov-
ing with the longitudinal motion of the shaft

to engage them, said whee]-pins when the |

tooth of the. first-driver E is.not in its notch

havingeach only ten'angular positions, count- |

ing from the shaft as a center, in which they | is not, exactly in the correct position to pass

can stand, and the starting position of each
of.the shaft-pins being arranged with refer-
ence to th=se pogitions, so that the shaft-pins
shall not imvinge the ends of the wheel-pins

when 80 moving to engage them. To make:

sure that this tooth of driver E shall not be
in the notch of its register-wheel when the
parts are moved into position for restoration

‘to zero is one of the purposes of the projec-

tion N, which is located on the part integral
with the driver E in a line with said tooth
longitudinally of shaft C' and near enough
to the register-wheel D when engaged by the
tooth of driver K to prevent sidewise disen-
gagement until the tooth has passed out of the
register-wheel and the periphery of driver E
has locked the register-wheel from rotation.

Another provision secures the same end—

namely, the tooth » on lever H rideson the

" periphery of the shaft €', and thereby pre-

-vents the tooth g from disengaging with shaft

C at,all times except when the socket's of
shaft C' is in position to admit the former
tooth », which only occurs when the peripheny

‘their register-wheels)

662,899

of the driver K, and not its tdét-'_h,- is in the

register-wheel D, and thé tooth r locks the

shaft C' in position atall times when the tooth
g 1s not entered in the shaft C, locking that
so that during counting the shaft.Cislocked

‘and the gears it earries held in place for the

7¢ -

count by tooth g, and daring restoration the -

shaft C'is locked by the tooth 7, one shaft

being always stationary.

. The intermediate gears F F' F? F3 I F% are

considerably wider than the gears G G' G2 G3

75

G* &%, with which they engage, the excess of .

width béing on the left of the latter in their
positions shown in Figs. 1 and 2, so that the

8o

intermediate . gears on the shaft C may he

moved enough to the right from their posi-
tions as shown in those figures to disengage
the series of drivers E E' E? E3 B4 E5 Ef from

their regpective register-wheels (since those

drivers are located on vhe left-hand edges of
. withoutdisengaging the

intermediate gears. | . | o

- Kach driver is chamfered alittle at its outer

corner og-the right in the position thereof
seen in Figs. 1 and 2, forming the inelines

t¢ ¢ 1°1* {° t* wherever. on the periphery of

90

each driver itis intended to draw the regis- -

ter-wheel into gear with it after separation

for the process of restoration to zero, but
which inclines may without muech detriment

95

pass entirely around the driver, and so may .-

be made cheaply by being turned off. These
inclines may equally well be mnade on the reg-

1ister-wheels by chamfering off the outer left-.
hand corner of each through its periphery on :
the side'where it enters into engagement with

its driver in the samme manner as the driver
is shown to be chamfered or may be made, as
deseribed, on both driver and register-wheel.
Their purpose is to aid in the adjustmentto-
gether of the register-wheelsand drivers when

10G-

(0%

pushed or drawn sidewise into gear when one

into engagement with the other. The in-
clines will by impinging against the opposite
wheels adjust the position of either wheel
slightly, so that the making of the parts does
not require that nicety which would: be re-
quired to prevent the bilockiug of properly-
made gears when being brought into engage-
mentsidewise without theinelines. Thevare

ITO

ITS

not, of course, indispensable; for that nicefy

may be used, or if the gears operate very.
loosely they may be brought together with-

120

out themj; but the latter construction is ob-

jectionable and the former costly. |
One of the advantages of using Geneva
gear in this register is the facility with which
the driver and register-wheel may be brought
into gear together when the periphery and
not the tooth of thy driver is presented side-
wise to enter engagement with the register-

-wheel, which position is the only one in which

these parts are permitted to engage each

12§
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other, since the devices described prevent the

driver K and the register-wheel D from en-

, tering engagement except in that position,

i
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and the gears are o adjusted that when tne
tooth of the driver Ein countingis leftout of
its notch all- the other driver-teethamust be
left out of theirs. In this position an acel-

dental partial rotation, which wounld bring a-

tooth of an ordinary spur-gear to abut di-
rectly sidewise against the tooth of the spur-
cearit is to enter, and therefore block against
engagement, would only slightly project the
recister-wheel beyond the position where 1t
would engage thedriver side wise so little that
a slight bevel (or ineline £) would correct the
- error. | , I
‘Located in the depressions between-the reg-
ister and attached intermediate gear-wheels
on the shaft C are friction-springs w w' w? 2
1t %, which-hiave no function iu the ordinary
use of the register for counting and do not
thenm press upon-the gears. These springs

aré ased to.counteract any tendency of the.
united register and-intermediate wheels to |

~rotation by friction of the shaft C rotating in
them to hold them from accidental inisplace-
mentwhen the register-wheel and its driver
are ungeared for restoration to zero and pre-
vent their overrotation. Since the register-
“wheel D%is attached tono intermediate gear,
“a like spring «%is made to bear directly upon
i, for like purposes, which is unobjectionable
, in counting owing to the very rare use of that
wheel; but if it be desired that the device be
springless when used for counting a projec-

tion like an interniediate gear might be at-,

rrched to-its left gide, as seen in Figs. 1 and
2 as the-iutermediates are attached to the
other register-wheels,whenthef riction-spring
2 might be made and operate like the others.
Each of thesé friction-springs 18 attached to
the case, and they may all be fingers of one
comb-spring so attached, Each of them (ex-
copt sprime 1% which does not leave the pe-
riphery of register-wheel D°) is like the spring
shown in the enlarged view, Fig. 10, having
an inclined projection like the projection v
thereonand 2, (seenin Fig. 1,) which inclines

serve to raise the springs up to bear on the |

intermediate gears on the shaft C when those
vear-wheels are pushed to the right; as seen
in Fig. 5; passing under the inclines. -
I'or convenience of manipulation a crank
O is attached to shaft C and a projection w
to lever I, which lever has a circular open-
ing «, which when shafs C is locked in its
counting position by tooth g coincides with
another like opening v in a projection of the
case, in which position the parts may be
locked by d.padlock by passing the. hasp
through thess openings @ and v, which, since
41l the gears interlock, will prevent lamper-
 ire with the count.
" The process of restoration is as follows:
The shaft C' is turned till the socket s will
admit the tooth r, in which position the tooth
»f the driver & has passed out of its noteh in
thie wheel D. * Then the lever H is turned on
its pivot Gill the tooth ¢ passes out of shaft

~C, which cannot oceur till the tooth r enters « seen in [ig. 6.

the socket s in shaft C.
pushed into its position seen in Fix. 5. This

Shaft C is then

motion first drives the shaft-pins far enough

to the right from their position seen in Fig.
9 so that if rotated they will engage the
| ‘wheel-pins, as seen in Fig. 5, when pin n°,

striking washer € in its slot, pushes the
whole series of gears on the shaft C, moving
them, with the shaft, till the projection et
brings up against the ease, which has a pro-
jection 1’ to receive it, when the series 18 con-

| fined between the pin n® and this projection

and the several gear-wheels on the shaft C
have been pushed so far to the right from
their position seen in Fig. 2 (the gears on the
shaft C' remaining stationary) that all the
register - wheels are ungearad from their
drivers, (and can be rotated independently of

| them,) but not so far as to ungear the inter-

mediate wheels. The same sidewise motion
to the right projects the intermed:ate wheels
on the shaft ¢ against the inclines v v°, &ec.,

of the springs wuf (which are held from side- 9o

wise motion by attachment to the case) and,
lifts the springs till they bear on the tops of
the intermediate wheels, resisting by friction
the rotation of these and the register-wheels.
Spring 8 is not so lifted, but always bears

6n" the periphery of wheel DS Shalt C Is

then rotated tillits shaft-pins engage the sev-
eral wheel-pins wherever they may find them
left in the process of counting. {(the key M
having been passed out of the slot g to per-

mit this rotation) and uutil the key M has

made a complete rotation, reaching again 1ts
position to enter the slot q. The two se-

‘ries of. pins are so adjusted relative to each

other that this complete rotation of shaft C,
which necessarily _engages the wheel - pins
with every registef-wheel, giving a common
rotation to all, brings simultaneously all the
zoro-figures of those wheels into the line of

observation-points at the instant when the 110

key M has reached its position to enter the
slot g. This key M has a bearing in rotation
on the outer.face of projection I, which holds
the various parts on shaft Cin proper DOSI-

tion during restoration to zero by its action

in conjunction with the pin f, which bears on
the inside, and pin nf. Of course the gears
could be held in place by hand-pressure with-
out key M during this process, butitisa con-
venient help; and a slight drawing pressure
on shaft C during the process is of advantage,
for key M will then drop intoslot g and mark |
the completion of the required rotation. Ob-
viously when the register-wheels. have been
set in the count on different nuinbers their
pins will be at different points of their circle
of rotation, but wherever they are the shaft;
pins will find them and iu the single rota-
tion of shaft C will rotate the register-wheels

| to their starting-point, which, all rotating to-

cether, they will reach simultaneously, -
The drivers must of course be restored dur-

ing the process to their starting positions, as

This is effected by leaving the
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attached intermediate gearsalwaysin engage-
ment during restoration ag well asduring the
count. The ungearingof the register-wheels

~and drivers (shown in Fig. 5) breaks up the
5 gearingintoindependentsets, consisting each

of a‘register-wheel, its attached intermediate
gear, the connecting: intermediate gear, and.

the driver attached to that. - The wheels of |

each set rotate together—that is, the register-
io wheel propels the others to rotate the same
- number of times thatit does—wherefore when
theéregister-wheelis turned toitsstarting posi-

- tion, showing the zero at its observation-point,
the driver will be rotated to its starting posi-

15 tion (seen in Fig. 6)-—that is, it "will -be re-
~ -stored. The driveér of the units-wheel is an
exgeption, being, with the highest register-
theel, outside of these sets. ThisdriverEis

~ .set in’ its starting position when tooth-r ig
20 -entered .into the-shaft C', to which it.1s rig-

. idly.attached. .It.is.generally also left in its-

- ~gtarting positionby the attached part of which
_“the:motions ars to-be.counted. When-the
- gears are-all'restored to.theircorrect angular
28 -starting - positions on the shafts as centers,

-rl
.

-

- s

-

- (.18 drawn backlongitudinally to its starting
position, pinfsiriking projection ¢’ and draw-

. ing thereby thegears on shaft-C back to place

30 to start.the count, the register-wheels engag-

~. -ing their drivers sidewise as they pass along |

.- impinging on the inelines ¢ ¢, &e., to correct
-any error-in the positions of- themselves or
- the drivers, as deseribed, the springs fall into
'35 their depressions and the parts are restored

to normal position to begin again the count,

- and the lever I is turned on its axis, with-
- drawing the tooth r from shaft C' and enter-
ing tooth ¢ into shaft C to hold.the latter in

40 place. - I
. The register-wheels might be restored with-
out the longitudinal motion of shaft Cby con-
structing the shaft-pins as projections of a
 key fitted into shaft C asin aspline, all parts
- 45 of the key except the pin projections being
constructed within-the cross-sections ef shaftt
- C or a projection thereof, the key being mov-.

- ‘able.in the shaft,.as required, to:move its pin

‘projections into or out of engagement with
" ¢o the wheel-pins and held in place by the wash-.
7 ers or other parts about the shaft C, while it

might extend outside the case for manipula--

tion longitudinally to connect or disconnect
the wheel-pins. The frietion-springs in this

55 case should be bent to bear at all times on

their ‘wheels. With this construction en-
gagement of the pins and a simple rotation

of the shaft would restore the register-wheels.

- This modification, which is not herein spe-
6o cifically claimed, is illustrated by Figs. 12,
" 13, and 14, of which Fig. 12 shows a register
having a set of common pawl-actuated reg-
ister-wheels A? A% A! A5 A% the pawl-bearing
armr B? being pivoted by sleeves f? f* on the

6 shaft U and kept by means of the. spring g°
(shown attached to~it)'from improper rota-
tion by friction of the shaft, and the wheels

: key M, havmg feﬁe]led slot q, d_mps in, shaft |

899

——

are kept in place by slotted washers 2% %%

like those on shaft C (shown in Fig. 11) with

| the collars and from -.overrotation by the

buat the meausofcﬁela,t.mg Lhe 1-egi3te};;
wheels for counting are here immaterial.’
Fig. 13 is a central vertical longitudinal see-

tion of “the régister shown in Fig. 12, with 7
certain parts removed, and Fig.-14isaergss-

‘ rati 70
springs 4* y*y* y* %, shown bearing on them;-

section of the washer, the shaft U, and thekey

T, taken through the line 14 14-of Kig. 13.
The wheelsare chambered outtoadmit wheel

pins 0% and shaft-pins n? are arranged on
‘the key T, embedded and moving longitadi-
nally in a slot in shaft U in positiou to be
moved by the longitudinal motion of the key
in the slot into and out of the circles of ro-
tation of the wheel-pins, which being ar-
ranged velatively to the shaft-pins to bring
‘the zeros into line in the rotation, as shown
in Fig. 12, it:is obvious that when the shaft-

by the ¢rauk H? preferably in the direction
in which the wheels are moved by the pawls,

30

1 pins are in said circle a rotation of the shaft

90.

will restore the wheels to their zero position, -

the springs bearing on them preventing them
from being affected by the friction of the
shaft, after which the. shaft-pins are to be
withdrawn from said eircles by moving the
key lengthwise in the slot. Figs. 15 and 16
show an alternative dévice illustrating that

this' means of restoration may be used with .

a rotation of the wheel-pins effected without
' rotation of the shaft on which the register-
wheels rotate. "Thus if 'V be a united inter-
mediateand register wheellike D F on shaft
C, arranged to rotateon shaft W, and X be an

| the same shaft beside wheel V and geared

‘I into a corresponding gear-wheel X', attached
to an independent shaft Y, a movable pin 7,-

attached to a guide working in a way con-
structed in wheel X and having a limited
1notion as-driven up by a spring 8 or-down
against the spring by another pin 9, ar-
ranged to enter the way for the purpose, and
a wheel - pin 10 be attached to wheel V in
such position relative to the motion of pin 7

independent gear-wheel mounted loosely on

(OO

110

115

that when pin 9 is withdrawn pin 7 will be

forced by the spring up into its circle of rota-
tion, it is obvious that if pin 9 be withdrawn
and shaft Y be rotated wheel V may be re-
gtored, if out of iis starting position, by the
means already described. Also a series of
wheelslike X, having,like that, pins,openings,
and springs therein, might be introduced be-
tween thg gears on shaft C, means of rotat-
ing wheels X, as shown, being provided, the
wheel - pins being located, relatively to the
pins 7, &e., as described, the uniting portions.

erly elongated to commpensate for the extra
space required between the gears .on shaft C,
when, if projection I on case 13 be shortened,
a pin being inserted in shaft C'next to washer-
df to prevent its motien on the shaft toward
said projection, the shaft €' may be moved

120.
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of the driver and attached gears heing prop-'“-
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to the left of 1ts position shown in the draw: |

ings to ungear the register-wheels and driv-
ers ‘in ti;_P same way they are ungeared by
motion of the othershatt €, asdescribed, after
which wheels X, &e., if rotated, will restore
the register parls as ieqlme*] In this case
a cross-piece 7, holding a series of pins like
pin 9, entering through holes in the case the
ways iu the wheels X, &e., simultaneously,
might be used to depress the pius in said

wheels and fastened as desired onto the case |

to hold them there except daring restoration.
T‘lg 15 is & eross:sect 1o threugh the line 15 15
UI Fig. 10, |

(,l'n iously the wheel D mwlu be operated
with a pawl to advantage, fhapenam{r with
driver IL if it is desired to connect it directly
to & part having the requisite reciprocal mo-
TﬂOﬂ

'The register- whee.lbDD &c., after ungear-
ing the drivers are restored in a stmilar man-
ner to the restoration of those actuated by
pawls, asdescribed, the restoration of the con-
necting-gears not interfering. The numbers
on the register-wheels may be shown by words
orsymbols if preferred. Obviously a greater
or less number of register-wheels may' be

“used by slichtly changing the means of fas-

tening the parts in place.

The abbreviation ““ &e.” is used with desig-
nating letters or fwuw% to indicate the re-
mainder of thelike narts designated by higher

~figures or the same letters with higher mdlces.

35

10

45

For many purposes the intermediate gear K
way be vonsidered a simple projection of
wheel D, Thus in application of the spring
1w or of mweans to actuate the wheel IV —as; for
example, wheel-pin o—they may be referreds
toas applied towheel D ora projection thereof
when actuaily applied to wheel I,

It it be desired to show the digits and zero:

more prominently than in the depressions of
the register-wheels, projections may be made
beside them in the places of the springs, and
they may be marked on the full-rounded pe-
ripheries of the projections in proper order,

- the springs being left to rest on them 1if de-

50

sired. '['helocation of the figures on the pe-
riphery of the Geneva-gear leﬂ‘lbbﬁ*[ wheels
instead of on the side endbleh a closer ar-

rangment. of the observation-sections and is
effLLTEG"bV putting these gears on one ‘shaft.

55

60
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It-is qupposed unless othermse indicated,
that -a *‘ register-wheel,” when the term is
nsed, has shown on its “Sulfd(_{} including
by this term projections actuated by 16 a.nd
rotating with it, a series of the representa-
«ions required for representing numbers ar-
ranged with reference to the display at a
given observation-section of particular ex-
amplesof thesameatparticularportionsofthe
rotation of the register-wheel, counting from
a predetermined starting position thereof.

A Geneva-gear rvegister-wheel when
ferred to in weneml terms 18 a register-wheel
whicl is.actuated to br ngits dmpla} -figures

10~ |

playing a particular example thereof, etther
directly or through intermediate gearing by
a Geneva driver. Thus D is such a wheel
directly actuated and held; but if drivers E
E? K3 had the seriesof figures shown arranged
on their peripheries similarly but in reverse
order to those on register-wheels D D' D* and
a line of observation-openings be locatel

‘across their faces on the front of the lower

half of case B parallel to the line shown, each
driver being arranged to show 0 at the line
when ““0” appears at the upper line on the
register-wheel imimediately actuating it, it is
obvious that the count on wheels L D’ D?
would appear on’ those drivers as well, for
each rotates mst like its actuating register-
wheel, though in reverse direction. Drwers

E, E* and E* would then become Geueva-

gear register-wheels, being ac¢tuated and held
-b_} the Geneva driver E bh:oucrh inter medmte

“'GELI'I ng.

- The Opemtlon of ungearing the Geneva-
vear wheels D and E aud D’ dﬂ’ld E' and leav-

.ing the intermediate gears F and G enfrafed
obviously does not depend more upon the-

greater width of the moving gear I relative to
the gear G than of the moving gears D and D’
relative to their respective engaging gears K
and E'; but with the mode of separation shown
upon the gear width on the gear moving to-

ward the pointof disengagement arranged in

the direction from which 1t 18 moved, couut-
ing from the pointof dlaenﬂdﬂement——uamely,
the point on the staf mnary gear where in the
sidewise motion the moving gear leaves en-
gagement with1t. This, which may be cailed
‘“disengagement width,” is greaterin the in-
termediate gears F and G than inthe Geneva
gears D and E or D' and E'. “D‘isenﬂdtre-
ment width,” as the term is herein lIHEd

the dl‘alrdlle(—‘ one of a coupleat of connectmfr—-
cears must be moved relatively to the other
to disconnect the couplet, not in any direc-
tion indefinitely, but in the direcfion which
has been prearranged and in which means of
produecing such relative motion has been pro-
vided for. It obviously depends upon three
elements—first, the projections of the gears
themselves; second, the location of tlie gears,
and, third, the direction of the relative mo-

'tlon

A part is said to be ¢ restored ” when after
a count has been made it 1s restored to its
predetermined starting position and arrange-
ment for beginning .he count anew.

A ‘“‘supported” shaft is a shaft having

means of support in the position or positions .

in which it is required to perform its fune-
tions,

Gears P Q R S may replace gears DEF G,
respectively, which gears P QR S are out-
lined in Figs. & and 9.

What we claim as ounr im"emim:, and for
which we pray Letters Patent,

1. Two register-wheels .fi,u.:m*red for rota-
tion on the same supported ahaft the {irst

to the observation-section or held, when dis- i havingits number representations loeated for
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display in the place of decimal notation next | with mechanisin adapted to disengage, for the

lower than that in which the second has its
number representations so located, combined

-with intermediate gearing constructed and
~arranged to connect said register-wheels aud
actuate the second from the first through a
driving gear-wheel engaging with it and on |

another supported shaft, the disengagement
width of the gearing connecting the driving
gear-wheel to the first registor-wheel being

~ greater, as the gears on one shaft are imoved |

sidewise in one direction, than that of its own
conneection to the second register-wheel, and
combined with said driving gear-wheel and
said shafts and with means to give the gear-

in said direction relative to those upon the

_other, said excess of disengagement width

being such as to perwit the disengagement

 thereby of the driving gear-wheel from the
second register-wheel but not from the first,

combined also with méans of rotating the reg-
ister-wheels when so disconnected and the
gearing connected with the first register-
wheel, and means of reéngaging the second

register-wheel with the gearing connecting it-

tothefirst,the various parts being constructed
and arranged substantially as described.

2. A Geneva-gear register-wheel mounted
on a supported shaft and connected for rota-
tion with a Geneva driver on another sup-

ported shaft, said parts being ecombined with

another register-wheel mounted on the same

shaft as the first, and with intermediate rear- -

Ing connecting the latter register-wheel to the

-driver to rotate it, and with means of giving

a limited sidewise movement to the gears on
one shaft relative to those on the other, the
disengagement width, in said movement of

the register-wheel first named in its connec-

tion with the driver being.such, relative to

. that of the parts of the gearing coanecting

43

§0

55

60

the otherregister-wheel with the driver which
change their relative positions in said move-
ment, as to leave for the purposes described,
the driver after said movement connected

with the latter register- wheel but discon-

nected from the other, all said parts being
constructed and arranged substantially as
described. ‘ o .

3. Two or more register-wheels arranged to

show when rotated cach its number represen- |

tations at one of two or more observation-sec-
tionslocated in different consecutive places of
decimal notation,each register-wheel showing
namber representations in a lower decimal
blace being connected to the register-whael
showing number representations in the next
higher decimal place by gearing adapted to be
actuated by the Jormer register- wheel and

- thereby to actuate thelatter register-wheel in-

termittent partial rotations, and lock it in
place from rotation as described in the inter-

vals betweeh the same, one partial rotation at

each rotation of said former register-wheel,
but adapted not to be rotated by the register-
wheelactuated by it when so locked,combined

purpoeses described, the register-wheels from
the gearing which actuates them but not from
the gearing they actuate, the several wheels
and gears being provided with suitable sup-
porting-shafts and means of holding them in
place subject to the action of such mechanism,
substantially as deseribed. - : -'

4. Aseries of register-wheels D, D', &e., on
shaft C, each constructed and arranged to en-
gage ono of thedrivers E, B, &e., on shaft ¢
to each of which register-wheels, except the

&e., each arranged on shaft C to rotate one of
theintermediate gears G,G’',&e.,eachattached
to one of the drivers, each of which register-

wheels has attached to it, and its attached in-

termediate gear, one of the wheel-pins o, o',
d&c., combined with the case B having bear-
ings for shafis Cand C' construeted to allow
the shaft C to be moved longitudinally, as de-
scribed, on which shaft are shaft-pins n, n',
&c., each in position to enterthe cirele of ro-
fation of one of the wheel-pins in the longi-

tudinal motion of shaft C, all combined with

projection f on shaft C and with a series of
springs u, ', &c., arranged and attached as

register-wheel, all said parts being construct-
ed and arranged substantially as deseribed.
9. The register-wheel D on shaft C and
driver E on shaft C', case B, means of ungear-
Ing wheel D from driver E by sidewise motion
of the one relative tothe position of the other,
and of rotating wheel D for restoration, com-

7°

75

{ one in the highest place of decimal notation, 8o
| Isattached one of theintermediate gears F, F,

90

< 95
described to apply frietion to each disengaged

[OO.

bined with the spring « having a support in- -

dependent of wheel D holding it in position
not to bear substantially on wheel D when en-
gaged with driver E, when, of the spring and
wheel D, an incline on the one is located in
position to be presented to a projection of the
other in the relative motion of the wheel to

the position of the spring in the direction re-
quired for ungearing, in manner to raise the -

spring onto said projection to bear upon
wheel D in its ungeared position as deseribed.

6. Two Géneva-gear register-wheels com-
bined with and arranged for rotation on the

- same supported shaft, and combined with and

connected by intermediate gearing toothed to
rotate, through a driver as part of it on an-
othersupported shaft,one register-wheel from

105

110

115

120

actuation of the other one-tenth of a rotation

to each complete rotation of the actuating
register-wheel, said driver and. shaft being

included in the combination, the gearing con--

uecting the driver and the actuating register-

wheel havinga greater disengagement width,
as the gears onone shaft are moved sidewise

jin one direetion relatively to those on the
- other, than the gearing has which connects

the driver and said actuated register-wheel,
combined with means of giving such'sidewise
mofion to the gears on one shaft reldtive to

the gears on the other limited to cease when
L the driver and actuated register-wheel are

125
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. engage with and

disconnected bt before the disconnection of

‘the driver and actuating register-wheel, and

with means to rotate sald register-wheels and
the gear-wheels left connected with the actuy-
ating register-wheel, and with means of re-
engaging said actuated ‘wheel and driver, all
8ald -parts. being ‘constructed - and arranged
substantially as described. |

7. Iﬁ_aﬁeountipg—reg‘isbe,r.a—Geueva—gearreg-

ist_erﬂvh_ee'_l,.arranged on a supported shaft to
be rotated by a Geneva
driver on another

~ ungearing the register-wheel from the driver

20

. having the depression % and shaft ¢ havin

35

- other in position to permit
sald wheels as gears

45

h, and one ‘or. more of
At
30

10,

driver is engaged by

and restoring said wheel while ungeared, all
combined with g friction-spring, attached to
a support independent of the register-wheel,
and located and arranged to bear upon said
wheel when ungeared, substantially as de-
scribed. . | ) | | -
8. Lever H pivoted to and combined with
case B and having the teéth g and r, shaft C
o
& socket s, driver E attached to shaft ¢V and
register-wheel D all Sald parts being com-
bined, and construcfed- and . arranged sub-
stantially as described. |
9. The combination of the

, lever H having
the tooth g, case B,

shaft C having depression
the register-wheels
D, D/, &c., with means of keeping the same in
place on-shaft C. =~ o
The case B, shafts C and C', register-
wheel D, driver E, and the projection N on
driver E located opposite the tooth of the
driver in position to prevent wheel D and

‘driver E from disengagement toward the side

on which the projection is located when said
: said tooth with wheel D,

11."In a counting-register a register-wheel
and a driving gear-wheel which are adapted
for engagement as gears and mounted on two
supported shafts located relatively to each
the engagement of
when brought in line to-
gether

- and with means of moving one of said wheels

5§

05

sidewise relatively to the other Into gear en-
gagement, combined also with an inecline # 21-
ranged for the purposes described at the ed e
of the gear periphery of one of said ‘gears
which edge the other passes when the gears
are moved sidewise relatively to each other
into gear engagement. o

12. The shaft  laving one or more of the
shaft-pins n, n', &e., thereon, each arranged
1o position to be projected into the circle of
rotation of one of the wheel-pins o, o, &c.,
each on one of the register-wheels D, D', &e.,

by longitudinal motion of the shaft relatively

to the register wheel or wlheels thereon
stantially

sub-

the key is adapted to move, for the purposes
described.

13. Slobt_ed \msher e combiﬁed wiﬁh shaft

thereon, combined with said shafts,

as described, combined with the '-
key M and case B having the slot q, 1In which

l

!

Supported shaft, means of |

| show its series

§

" —

C having bearings in case B and arranged
for longitudinal wmotion therein and having
the shaft-pin n, and with the register-wheels
D, D', and intermediate gear I and pin o.

- 14. Two register-wheels each adapted to
bring to view at an observation-section, by
1ts own rotation on a sapported shaft, a Se-

| ries of number representations consecutively

in a predetermined order, one wheal

. | ‘ showing
118 series 'in one place of decimal

nofation,

and the other its series in the next higher

,70

75

place, the wheel showing its series in the

higher place being connected:10 and actuated
by the other wheel through gearing adapted
Lo communicate to the actuated wheel at each
rotation of the actuating-wheel required to
. at its observation-section, a
partial rotation required to change the num-
ber representation brought to view by the
actuated wheel, and.adapted also to lock in

place from rotation as described the actuated -

wheel showing such nuamber representation
until its next partial rotation to change the
same, combined with means to disengage the
actuated wheel from the connecting-gearing
while the other whesl remains connected
therewith, and, in the period of such discon-
nection, to rotate the two register-wheels, in-
dependently of each otherr, together with the
connecting gear-wheels into the predeter-
mined angular position required for the be-
ginning of their rotation, and with
reengage in this position the actuated wheel
ating register-wheel.

15. A series of register-wheels combined
with and arranged on a shaft in consecutive
places of decimal notation, and combined

| with gearing, connecting each register-wheel

In a lower decimal place with one in the next
higher decimal place, and adapted as de-
seribed to transmit intermittent, partial rota-
tions to the register-wheel in the higher place

means to

30

go
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with the gearing connecting it with the actu- .

100
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from the register-wheel in the lower place,

and to lock from rotation the said register-

wheel in the higher place between such par-
tial rotations by one of the: wheels of said

connecting-gearing mounted on another shaft,
combined

with said shaft and with means to
disengage each register-wheel from its lock-
ing-gear-wheel without disengaging it from
the gearing used to conneect it with the regis-
ter-wheel in the next higher decimal place,
and to rotate each register-wheel, while so
disengaged, and its connected gearing for the
purposes described, and reengage it with the
locking gear-wheel, all said parts being con-
structed and arranged substantially as de-
scribed.

HENRY WINN.
CHESTER M. SPALDING.

~In presence of-—
- HARVEY J. Swan,
JOHN T, DIAOLAREN.
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