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To all whom it may concermn.

Be it known that I, CrarENCE H. WILLIAMS,
a citizen of the United States, residing in the

city, county, and State of New York, have in- |

vented certain new and useful Improvements
in Adding-Machines, which lmprovements are
tullv set torth and desel 1bed in the following
specification, reference being had to the ac-
companying sheets of dmwmgs.

The chief aim of this invention is to pro-
vide simple and reasonably-cheap mechanism
for computing arithmetical problems, and par-
ticularly foradding togetherany desired num-
ber of figures. Inmdentallvlhwe improved
the mechanical details of such aclders, as I
shall explain fully hereinafter.

In the annexed drawings, Figure 1 isan end
elevation of an adding-machine embodying
my 1mprovements, the case being partly
broken away to expose the interior parts; and
Fig. 2 1s a similar view of the opposite end
of said machine. Fig. 3 is a detached view
of the main shaft of said machine and of the
several elements fixedly mounted on said shaft.
Fig. 4 1s a front elevation of my said ma-
Fig. 5 1s a detached view of one of

Fig. 6 I have 1llustrated amodification of the
resetting mechanism; and 1n Fig. 6* 1 have
shown detached the dog ¢, pawl w«, and the
shaft p, on which said dogand pawlare mount-
ed. Fie. 7 is a perspective view of rock-
shaft » and a wireframe carried by said shatt.
In Fig. 8 I have shown a modified form of
ratchet-and-pawl mechanism for connecting
the sucecessive numeral-wheels of the train.

- Referring to the drawings, the letter @ in-
dicates a base-plate having at each end an up-
right ¢', whose upper end portions are bored
to provide bearings in which a shaft § 1s rev-
olubly mounted. ILoosely mounted on said
shaft are wheels or disks ¢, formed. as here
shown, with forty radial projections ¢’ of such
size and at such distance apart that a finger-

tip may be readily entered in the spaces be-
tween said projectionsinorder thatthe wheels
¢ may be rotated or partially rotated on the
axlal shaft 4. Fixedly located between the
several dlsks ¢ are

' to the front plate ¢* of the machine.

str1ps (Z that are secured .

Said
strips ¢ are curved toconform tothe circums-
ferences of disks ¢, and each of the said disks
is formed with a circumferential flange ¢, that
lies immediately under the next adjoining
strip ¢, and thus provides a partial support
that prevents the collapsing or bending of
the said strip. These strips ¢ embrace at
least one-fourth of the circumference of the
disks, and each stripis provided with numerals
“17to 19,7 thatarespaced to register with the
spaces betweenthe projectionse. The lower
end of each strip « 1s cut away, as at ', to
expose the numeral on the coinciding wheel ¢

The front plate ¢° of the machine extends
upward to a point substantially level with the
axial center of shaft 4, and the result of any
and all sums computed by the machine is read
along the upper line of the said front plate
thr ouoh the spaces ¢/'. The circumferential
flange < “of each wheel ¢ 18 promded with four
sets of figuresfrom “"1” to **0.” that are like-
wisespaced to register with the spaces between
the projections ¢, said figures being hidden
from view by the strips ¢, excepting as they

(the figures) appearin thesaid result. When it

1s desired to operate the machine to perform
a sum 1n addition, a finger-tip 1s inserted in
the space opposite the desired figure that ap-
pears on the fixed strip ¢ and the wheel is
drawn forward and downward until the oper-
ator’s finger engages the upper edge of the
front plate ¢°. This movement exposes to
view the numeral on the said wheel corre-
sponding to the numeral on strip ¢, opposite
which the finger-tip was inserted.

Ashere shown the machine 1s provided with
four numbered wheels ¢, the units-wheel be-
ng "Lt the right hand, the "tens-wheel ” next,
the hundleds—wheel” next, and so on, and
1t should be understood that any desired num-
ber of such wheels may be provided, accord-
ing to the desired capacity of the machine.
In order to carry forward the tens, hundreds,
&e., from wheel to wheel, I have provided
novel devices which I will proceed to describe.

Each wheel ¢ (except the last of the train)
is formed with four cams ¢°, that engage suc-
cessively a stud ¢/, that extends laterally from
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the end of a right-angle lever ¢, that is ful-

crumed on a rod £ at the lower rear portion
of ‘the machine. (See Figs. 1,2, and5.) The
upper ends of levers ¢ are held normally for-

ward by means of suitable springs, here shown
as wire springs 7, that are coiled around the
rod 7. The cams ¢’ terminate abruptly, so
that when the lever-stud ¢ reaches the hlﬁ‘h—
est point of the cam the stud drops o Sud-
denly. The other end of eachlever ¢ extends
upward and has pivoted thereto a spring-ac-
tnated pawl or dog ¢, whose free end pro-
jects forward over wheel ¢ and is adapted to
engage one of the radial projections ¢, and
thus push the wheel forward one number
whenever the described cams ¢® rock the le-

~ver ¢, and 1t will now be understood that

whenever one of the wheels e—for example,
the tens-wheel—is drawn forward sufficiently
to move the cipher past the point of view
above the front plate @ the lever ¢ and 1ts dog

g will be actuated by cam ¢’ to carry the *“ten »
forward to the next wheel of the train. Lo-
cated immediately under the dogs ¢ is a bar
v, that 1s supported by arms 4 at each end of
the machine, the said arms being pivoted to
the stands ¢ at 2°. One of said arms, %/, has
a lateral extension or stud /2% thatis engaged
by a ratchet-disk 2, secured upon the end of
the shaft /.in such manner that when said
shaft 1s rotated the ratchet-disk ¢ forces the
stud A° forward, and thus moves the arms 7/
and the connected bar /4 correspondingly for-
ward, under the free ends of the several dogs,
and thus holds the said dogs out of engage-
ment with the projections ¢ during the opera-
tion of returning the wheels ¢ to their initial
positions after a computation has been made
anc the result has been read. Thearms A are
held normally rearward by means of a suit-
able spring A% '

Having thus described in general terms the
mechamam for adding and carrying forward
the “‘tens,” &c., I will proceed to describe
the dewces by means of which the mechanism
may be quickly set back toits initial position.
This 1s accomplished through the partial rota-
tion of shaft §. Secured to one end of said
shatt 18 a notched disk & and a coéperating de-
tent 4, that 1s held in yielding engagement
with the said disk by a spring £°, as is best
seen in Fig. 2 of the drawings. A hand-wheel
or, preterably, lever-arms 7, as here shown,
provides a convenlent means for partially ro-
tating the shaft 4. Secured to the said shaft
are disks »n, (one for each numeral-wheel ¢,)
which disks carry one or more spring-actuated
pawls 2/, that are adapted to engage pins ¢ in
the wheels ¢ whenever the shaft & 1s rotated.
After a computation has been made one of
the lever-arms 7 1s grasped and drawn for-
ward to partially rotate the shaft & and the
attached disks 7, thus causing the pawls »’

to pick up the numeral-wheels and move them |

" deseribed disks 2.
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forward until the detent 4’ drops into the next
notch in the disk %, when "*0” will appear on
all of the numeral-wheels at the point of view
above the front plate.

In Fig. 8 of the drawings I have shown 1

variation of my invention Whel eby a pawl ¢
1s hung on each numeml wheel and coacts with
ra Jchet disks 7°, that are substituted for the
This reversal of the co-
operating parts does not atfect the resulting
operation of the machine, but provides a some-
what stronger and more durable construction.

By reference to Fig. 5 of the drawings it
will be seen that stop-lugs ¢ are cast upon the
numeral-wheels opposite the delivery end of
each cam ¢".
at high speed, the studs ¢ on levers ¢ Are on-
o‘atf'ed anc abutted by the said Iugs ¢’ just as
the studs ¢ are about to drop off the highest
part of said cam, and the numeral- wheel is
thus checked and prevented from being car-
ried too far by momentum and the operated
wheel 1s prevented from passing zero without
moving the next wheel one point.

In Figs. 2 and 6 of the drawings I have 1llus-
trated means for preventing overrotation of
the disks ¢ when they are being reset to zero.
In the said Fig. 6 a lever-arm o is substituted
for the wheel 72, and the arms 2" and the con-
nected bar /2 are operated by means of a stud
o in arm o, that engages one of the arms /'

whenever the lever-arm o 1s drawn forward.

Located at the front of the machine 1s a rock-
shaft », on which 1s secured a lever ¢, whose
free end extends rearward under the said le-
ver-arm ¢ and lies normally in a notch ¢° in
sald lever -arm, as 1s best seen In IKig. 6.
Loosely mounted on shatt » are spring-actu-
ated detents s, (one for each numeral-disk ¢,)
that lie 1n the notches between the projections
¢, and thus prevent backward rotation of the
salid disks. Secured to the shaft » are dogs ¢,
that lie between the projections ¢ and are
adapted to be rocked forward 1nto the circu-
lar path traversed by certain studs ¢°, project-
ing from the sides of wheels ¢. Loosely
mounted on shaft » are pawls «, that are held
frictionally against displacement on said shaft
by springs fuf The heel of each pawl « rests
on a wire ", that extends from side to side of
the machine and is supported at its ends by
arms p’, secured to the shaft P in such man-
ner that the shaft p, arms p’, and wire
rock together as a single structure. The toe
of each pawl w engages the projections ¢ ot
the adjacent wheel ¢, and when said wheel 1s
partially rotated in the operation of comput-
ing a sum the pawl « acts as a spring-actu-
ated drag or ““click” to prevent the overro-

tation of said wheel.

When the hand-lever o is rocked toward
the front of the machine, the free end of lever
g 1s depressed and the shaft p 1s rocked in its
bearings.

This moves the free ends of dogs

When the machine 1s operated
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¢+ torward into the path of studs ¢’, and just
as the ciphers on said numeral-wheels are
brought to the point of view at the front of
the machine the said studs ¢® abut the dogs w
and the wheels are positively stopped. When
the hand-lever ¢ is returned to its initial posi-
tion, the lever ¢ is forced upward by a spring
¢'. The shaft p is thereby rocked back to 1ts
normal position, the dogs ¢ are moved out of
engagement with the studs ¢’, and the dogs
are moved into engagement with the numeral-
wheels.

My described machine is simple 1n construc-
tion, absolutely correct in its computations,
and may be constructed at a much less cost
than some of the machines now in common use.

Having thus described my invention, 1
claim—

1. In combination, a multiple of relatively
revoluble numbered wheels having peripheral
projections, means for returning the same to
the zero-place, and means for stopping said
wheels at said place comprising pins movable
therewith, a rock-shaft connected with said
return means and having dogs to engage sald
pins, and spring-actuated detents loosely car-
ried by said shaftand arranged to engage said
projections.

9. In combination, a multiple of revolubly-
mounted numbered wheels formed with radial
circumferential projections, pins ¢’ projecting
trom the sides of said wheels, a lever fulerumed
on the axial support of said numbered wheels,
a shaft », an arm ¢ secured to said shaft and
adapted to coact with the said lever, spring-

“actuated detents s loosely mounted on said
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shaft, and dogs ¢ secured to said shatt and
adapted to be rocked into the circular path
traversed by the said pins ¢".

3. In combination, a multiple of revolubly-
mounted numbered wheels formed with radial
circumferential projections, a rock -shaft p
parallel with the axial support of said wheels,
a wire 7 mounted to rock with shaft p as set
torth, pawls » loosely mounted on said shatt
and adapted to engage the said radial projec-
tions, to prevent overrotation of the num-
bered wheels, spring-actuated detents for pre-
venting backward rotation of said wheels, and
means for simultaneously revolving the num-
bered wheels and for rocking the shaft.

4. Tn combination, a multiple of revolubly-
mounted numbered wheels formed with radial,
circumferential, projections, cams and stops
carried by said wheels as set forth, suitably-
fulerumed levers having at one end studs
adapted to engage said cams and stops, spring-
actuated pawls hinged to the other ends of
said levers and adapted to coact with the said
radial projections, and a guard /4 adapted to
hold the said pawls out of operative engage-
ment with the sald projections.

5. An adding-machine comprising a plural-

ity of separately-revoluble number- wheels | to the other, detaining means

f

S

communicating motion from one wheel to an-
other at predetermined places in the travel of
said one wheel, comprising a pawl adapted to
coact with said projections, and means for re-
turning the wheels to the zero-place compris-
ing an operating device, a ratchet-disk, and a
pivoted arm which engages said pawl and litts
the same out of engagement with said projec-
tions and is provided with a stud which 1s en-
oaged by said ratchet-disk and operated there-
by to turn said arm pivotally.

6. Anadding-machine comprising a plural-
ity of separately-revoluble number-wheels
having radial projections, means connecting
sach wheel with the one at one side of 1t at
predetermined places in the revolution theve-
of. comprising cams on said wheels, and a suit-
able fulerumed lever having at one end a stud
to engage the cam on its wheel and at its other
end a spring-pawl to engage said projections
of the next wheel, and means for returning
the several wheels to the zero-place compris-
ing an operating device, a ratchet-disk, a piv-
otally-mounted bar which is arranged under
the several pawls and is adapted when turned
to lift the same out of engagement with said
projections, and astud having connection with
said bar and engaged with said ratchet-disk
and operated thereby to turn said bar pivot-
ally.

' having circumferential projections, means for 65
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7. An adding-machine comprising a plural-

ity of separately -revoluble number-wheels
having radial projections, means connecting
each wheel with the one at one side of 1t at
predetermined placesin the revolution there-
of, comprising pawls to engage said projec-
tions, and means for returning the several
wheels to the zero-place comprising a shait,
means for turning said shaft, disks provided
with means for connecting them with the re-
spective wheels, whereby movement of one 1is
communicated to the other, detalining means
for stopping the movements of said wheels at
the zero-place, a pivotally-mounted bar which
is arranged under the several pawls and 1s
adapted when turned to lift the same out ot
engagement with said projections, and means
for turning said bar pivotally. |

3. Anadding-machine comprising a plural-
ity of separately - revoluble number - wheels
having radial projections, means connecting

each wheel with the one at one side of it, com-

prising pawls to engage said projections, piv-
otally-mounted means carrying said pawls,
and means for turning said pivotally-mount-

ed means when a wheel has moved a prede-

termined distance, and means for returning
the several wheels to the zero-place compris-
ing a shaft having means adapted to turn the
same, disks provided with means for connect-
ing them with the respective number-wheels
whereby movement of one is communicated

for stopping
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the movements of the wheels at the zero-place,
a ratchet-disk, a pivotally-mounted bar which

1s arranged under the several pawls and is
adapted when turned to lift the same out of

engagement with said projections. and a stud
having connection with said bar and engaged
with sald ratchet-disk and operated thereby
to turn said bar pivotally.

Intestimony whercof Thavesiogned my name
to this specification in the presence of two sub- 10
SCribing witnesses.

CLARENCE H. WILLIAMS.
Witnesses:

Howarp W. Lug,
ALrrED . FREEMAN.
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