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o ail whonv Tt MY COMCErTL: v v o
Be it known thatI, HENRY GOLDMAN, a citi-
zen of the United States, residing at Chicago,
in the connty of Cook and State,of Tllinois, -
have invented certain new and useful Im-
provements in Caleulating-Machines, which
are fully set forth in the following specifica-
tion, reference being had. to the accom pany-
ing drawings, forming a pact heveof, and in
which— S L
Figureé 1 shows my machine in side cleva-.
tion, having the side wall of the casing and
frame-plate removed to show the interior con-
struction in position for actioin. Fig. 2shows
the machine in action. Fig. 3 shows iu plan
view the mechanism removed from its case.:
Fig. ¢ shows i1 side elevation a septum or
partition which separates the chains; &e.
Tig. 5 shows a complete machine in plan
view. Tig. 6 shows the right-hand {rame-
plate and its release-spring. Fig. 7 shows
Fig. 6 in plaee in the side of -the case. Fig.
8 shows the side wall of the casing. Fig. 9
shows two links of an endless chain in side
elevation. [ig. 10 shows Fig.9 in plan view.
Tig. 11 shows a modified construction of the
platform-lever and its pentagonal druwm. Trig.
12 shows, in side elevation, a fragment of the-
side of the case with its setling dr return
wheel. Fig. 13 shows the return-wheel of
Fig. 12 reversed. Fig. 14 shows a fragment
of the registering-drum shaft and its reset-
ting-wheel and the mechanism immediately
connected with it for its operation on plane
z x, [ig. 7, when looking toward the rear of
the machine. Fig. 15 shows the registering-
drum stop-pawl in side and front view. Fig.
16 shows a part of one end of the case on its

deciwal point in plan and side view. Fig.
18 shows an adjustable shutter in plan and
side view. Fig. 19shows the chain-carrying
or platform lever and chain-lifting or con-
tact lever in side elevation. Tig. 20 shows
in plan view a spring for operating the plat-
form-levers of Fig. 19. Fig. 21 shows in
plan view two double-numeraled and opera-
tively-reluted side tablets. TFig. 22 sliows, on
an enlarged scale, a return-cam of the regis-
tering-drum shaft and spriug aud lever con-

nected with it in ope ration.  Tig. 23 shows

Serial No. 688,089, \No modeL.)

a contral longitudinal section -of two con-

nected registering drums or wheels aud their

within operatively-connected parts. Fig. 24
shows in end elevation & registering-drum
and its internal construction. Fig. 25shows

the reversed or opposite side of Fig. 24. " Fig. .
96 shows in end view a collar for earrying
‘the registering-drums on their shaft. Tig.

27 shows the, shaft of the registering-drams.
Fig. 28 shows in. perspective a fragment of

an end of a partition b witha sharp top edge.

Tig. 99 shows a tranverse vertical section
of Tig. 5 on the plane y y of Fig. 5. Fig.
30 shows the left-hand frame-plate. - Fig.

31 shows, on an enlarged scale and of modi-

‘fied construction, fragments of a registering-

drum, ehain, platform-lever, guiding-rollers
n 1, and lever k. '

Like characters of reference deuote like
parts in all the figures.

“The object of my invention is to improve
the construction of my caleulating-machines
poending applications, respectively, January
95, 1897, Serial No. 620,G30, and. Septewmber
9, 1897, Serial No. 651,063. o .

Said improvemeunts consist in the new con-
struction and arrangements of the several
parts, substantially asshown in the drawings
aud hereinafter set forth in regard thereto.

To abtain said desired ends, I coustruet and

arrange thesaid several parts of my new ma-
chine substantially as follows, namely:
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I malke a case o, in which the bottom, both ‘

ends, one side, and coveér over the notabion-
wheelsall together formone piece. Theright-
hand side &' of said case is removahle to in-

close the connected interior mechanism, such -
as is shown in Fig. 3. The bottom of the case

las four rollers af parallel to the lougitudi-

“nal sides of the case, near its corners, to give

the machine an easy motion over the pages
of ledgers, &e., and to at the same time serve
as o raler with which a lire ruled ou the
side of the machine may be prolonged indefi-
nitely. The case is divided into a series of
longitudinal vertical cells by septumns b,
which rise above the chain mechanism, which
they separate, and also pass between and
above the notation-wheels, which they also
separate, but provide for connecting mech-

anism between them through openings U, axi-
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ally coinecident with the shaft of said nota-
tion-wheels. In each of said cells is an end-
less chain d on pentagonal rollers or drums
¢ ¢/, the practicable limit of constrnction and
use of the chain-links and drams being such
as to make the conditions most suitable for a
pentagonal drum. Said pentagonal drums
turn on a rod which pagses through the en-
tire series of cells; but the series of drums ¢’
may also be held eaeh ou the free end of the
platform-lever j by an axis keps within its
own cell, constructed as indicated in Fig. 11,

where the long pin s limits the vibration of |

the lever and its drum by a vertical slof in-
stead of having the dram fixed, as shown in
Figs. 1 and 2, and whele there is a notch §°
in a leg 5 of the lever § to limit the amount
of v1bl ation of said lever. The fulerum of
said lever is at [ about directly under the
drum-shaft  in the arm §' of the lever. At
the free end of the arm j, forming an inte-
gral part of the lever j, there is _a rounded
and interior ly-notehed shoulder £2, which en-
gages with a spur k2 of a short levor I, ful-
er umed at 2, near the shoulder, and of which
the npper edge is in a line with the top line
of the lever j. There isan anti{riction-roller
31in the free end of the lever k and a like
roller 4 in the lowerend of the leg at the free
end of the lever j, whereof its outer edge has
a notch s in twhich the rod s is held and
wheieby the iange of vibration of the levers
7k is coutrolled. A long flat spring I, cen-

trally held Ly lugs B, presses with one of its ]

free ends upon the said shoulder of the arm
§'s and with its end I’ it piesses against tho
freé end of the lever j. The pin or rod which
passes through said lugs and holds all the

~--springs is a'single piece which passes through
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all the cells of Lhe machine.

The chain-links d have vertical spurs d’ at
the.end of each link, which afford a good hold
for operating by means of a stylus or pendil,
as indicated in [Fig. 2, where the end of the
gtylus at.its starting-point is indicated in
brokei outlines and in full lines at the end
of its stroke, il being arrested by the rod b®
and above the rear drum C, and gomewhat
farther toward the front are peripherally-
toothed registoring - wheels or registering-
drums e, one botween eachi Liwo adjacent sep-
tums and for each chain, so placed as to be
free frour said chain-spurs, yet so arranged
relatively that the chain-spurs'will make un-
failing contact with the teeth of the register-
lnd-wheels whenever the chaing are properly
worked with thestylus. Theenlarged draw-
ing, Fig. 31, clearly shows the nature of tho
operation of said wechanism. When the

lever j is depressed, the lever k rises and con-

tacts the spurs d' with the spurs of the wheels

or drums ¢, and whenever said lever is re-
leased the action of the spring I immediately
releases said spurs, and, as shown in the con-
struction in Fig. 81, stops the action of the
chain, beeause the roller 3 falls into one of
the shoulders, or, as here shown, toneave

‘may have out of it, and by s(ud arey

“the shaft h.

notches of the drum ¢, and -thus checks fur-
ther motion. = Said action will always oceur
because of the measured relation of the sev-
eral parts and is gover ned by thestylusand
its stop 0% which is a rod extending across
the entire mechanism at the end of the Hmit
of the travel of the stylus.. Immediately af-
ter the stop D isa rod with rollers b*, lower
than the rod b, under which the .spulsd pass
and strike against said rollers when raised
thereto by the lever g, but aiding the action
of said chain by their rolling motion when-
ever the chain is again brought into play,
and said last action is further facilitated by
the roller 4, which depresses the chain under
it, and thus drags on the chain part which
runs over theroller ¢’ and so brings down the
chain at the roller * by forcing any kink it
igement
of mechanism the chaiu is worked sulldbly ab

-each of its ends.

The registering-drums aro (,Immbm(\d on
one. side (mly, and from the axial opening
outward o near the periphery, while the op-
posite face is loft - plain surface from the
periphery to the ratchet-toothed pinion f,
avound the axial-apening on that side, and in
the said drom- clmmbel is o crescent-shaped
lever 7, pivoted at 7' [o the registering-wheel
and acted upou by a spring 3 ab its outer
ond, which contacts the side spui 72 with the
peuphel iy of a cam g, non-rotatably mount-
ed on the dram-shilt k. The said cam has
two peripheral faces, oue a cireular part, to
which the wavy surface ¢' i3 cohnected at
each end, and at one end of said eircular face
isanoteh ¢g®.  The pin 7 on the funer or cam-
contact end of the lever 7 rests and slides on
the faces of said cam and wmoves toward and
from the axis of tie shafy i through the ac-
tion on it of the said two faces of the can.
The pin 7* reaches across said cam and into
the itotches f2 of the pinion f and is éngaged
with -or released therefrom by the rotation of
gaid cam. The wheels e turn on sleeves f7,
which are held ou the angular edges of the
shaft h, or they revolve with said sleeves on
The length of said sleeves is
limited by the cams g, bel'\veen which they
each hold a wheel e, and they pass through
the holes U of the septums . Tach wheel e
has ten teeth, and radially coincident with
said teeth ave-teeth f* on a thereto-fixed pin-
ion f, which are engaged by the pin or spur
7%, and said spurs are releused from said teebh
by the action of the cam ¢. Said teeth f*are
conecaved on their working faces to afford a
better holding-surface dgzunsb slipping. The
motion of said parts q e is in the direction
indicated by the arrows, and when tho tenth
cog of the wheel ¢ is connected with the chain
and completes the last part of its revolution
the fade ¢’ lets the stud 2® into a noteh f* of

the notationally next higher wheel atid moves

it the space of oue tooth, and so on for the
entireserios of wheelse. Wheu all the wheels
¢ are to be set to zero, the shaft 2 is turned
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“in the direction indieated by the arrows in

Tig. 22, thereby -causing the notches 7 1o
catch the pins 13, respectively, wherever in
the circle each may be relatively to the notches
g% which are all in a line parallel with the
shaft b and so arranged with the zero-fxce of
the whesl e that, by asingle revolution of said
shafyall the wheels e bring their zero-marked
faces to the register-opening A. ’

The shaft & las journal-bearings h' 1% at
its ends, and a flat screw-head N holds the
left-hand end thereof on the outside of the
wall @i, in which the journal k' turns. Be-
youd the journal hi? is a squared part b8, which
enters a square hole in the resetting-wheel o,
Figs. 12 and 13, and on the inner side of said
resetting-wheel are two spurs o8 of, which cou-
tact with a stud 0% which comes through the
hole ¢® from the free end of a spring p, se-
eured to the side plate ¢, whereon is a push-
post p', whereby the pin o' may be depressed
to release the parts o o' of the wheel o
from the spur, and by turning said wheel the
shalt b and its cams g are turned, effecting
thoreby the resetting of the wheels e, as al-
ready set forth. A pawl g, actuated by a
spring g% has its point thrown against the
wheel e to prevent any backward motion of
the mechanism. - To facilitate the perfect ac-
tion of said pawl, its end is beveled at its
poiut ¢, so as to slip to place and force the
wheel ¢ to recede if it has advanced too far
through the momentum imparted to it.

The chain here used has links d, with a
cross-head d? on a neck d® at one end and a
spur d', raised at right angles to the face of
the link, at its other end, and in frontof said
spur are concaved faces @, which hold the
ends of the cross-head, and in front of said
concaved notches is a slot d d, through which
the said head is passed when at right angles
1o the receiving-link, from which it is passed
Lack against the spur d', and theu the link is
extended so that the half-round ecross-head

: ends. d? fit into the said correspondingly-

rounded cavities d°. Said chain is;rigid and

free from sag against pressure upon thespur-

face side; but. each link will worke with its
fellow to about a right-angle position toward
the opposite side and is inseparable when in
its place. Accordingto the said arrangement
all the spurs d' are to be in line across the
machine, as seen in Figs. 3 and 5, anad to form
a checlk for said desired condition. The sep-
tums b are provided with nicks b in line with
said spurs. To divide the entire group of
chains into sets for various purposes, said
septums ave made thicker, as shown at b',
Fig. 3, aud may Le wmilled or polished or cut
into peaked edges, as shown in Fig. 28, and
the chains themselves may be changed so as
to show different colors or markings, asshown
hetweon the septums b', the arrangement, as
shown in Fig. 3, being adapted to the compu-
tasion of dollars and cents. A seb of two
rollers n 1’ also tends to bring the chain into
correct longitudinal position by their action.

[P ]

When the chain is raised by the leverf, the.
spurs will be, approximately, near their place
to which they will be corrected, as the up-
ward motion of the spuvs will rotate the roll-
ers; and-fhins push the chain in either direc¢- -
tion, the rotler o' neting as shown in Mg. 31,
as the chain has gone too far.  The roller n
would actif the chain had nosgone farenough,
the said rotlers being so placed as to e be-
tween the spurs ahout as shown. o

The hood which eovers the notation-wheels
has al ils top an aluminium plate 4 (o be used -
ag 2 tablet for memoranda, held by ineurved 8o
hooks 4 in transverse channels ¢ into which
the hooks 7 have a longitadinal sliding lit.
The intermedinte channels 7% are of double .
width to receive two adjoining hooks ', and
below the plate i-is an adjustable shutter 17785
held by hooks 4" in said transverse grooves,
used for shutting out from view apy num-
bers which it may be necessary to exclude
from -the register-opening, and still further
below is an adjustable decimal point m®on's
body m with said hooks 4' to play in said
grooves 7%, and in its body isa serew-stud m?,
which plays in a groove with closed ecuds,
wherely it is secured to the machine. There
is a like coiistruction for the shutter 7' to se-
cure it to its place, as shown. At the front
end of the case is a scale, and in the center
of each eud edge is a hole ¢, through which
pins may pass to fasten the machiue to a
board or otherwise secure it and by means of 100
which it may be hang on a nail. Oneach -
side of the machine, on the walls of the cagey™
are tablets s', convected to an end tahsn s%
On said tablets are double rows of niimbers,
whoereof the outer rows are smaller than the
inner rows.

What I claim is—

1. The combination with a toothed num-
bering-wheel, of a spurred drum-supported
tangentially-moving chain to said wheel, a
notched platform-lever andstop in said notch
and means connected to said lever, provided
with antifriction-rollets, to engage and dis-
engage said chaiu and numbering-wheel, sub-
stantially as specified.

2. The combination with a toothed register-
ing- wheel, of a chain-link provided with a
spur, vertical to its face, and aslot in the link-
body with bearings in its sides and a cross-
head with neck at the other end of the link,
substautially as specified.

3. The combination with fioothed register-
ing-wheels provided with centrally- pivoted le-
vers with lateral spurs and springs to said
levers and -shafts non - rotatable with said
wheels, of §leeves on said shafts,carrying said
wheels, and septums to said wheels with open-
ings for said shaft, substantially as specified. -~

4. The ecombination with echain-drums car-
rying endless chains, of a pivoted reciproca-
ble platform-lever provided with o foot at the
free end of said lever to engage the opposite
chain side, substantially as specified.

5. The combination with a platform-lever
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and thereto-connected and thereby-operated
oppositely-moving lever, of & chain carried
and operated by said levers and a dram to
carry said chain and means whereby said lat-
ter lever releases und stops said drum, sub-
stantially as specified.

6. The combination with septuws provided
with openings 0% registering - wheels and a
shaft therefor, and means to operatively con-
nect adjacent rewsberuw-wheelq ‘of eams be-
tween said wheoh and sleeves o carry said
wheels and to hold said cams between them,
substantially as specified.

7. The combination with toothed 1‘0g1%ter
ing-wheels and spurred and tangentially-act-
ing chains thereto, of rollers aud tneans to ac-
tuate said chains beyond their normal line
and into contact with said rollers to bring the
~-ghains to a normal position of rest, substan-

20 lelly as specified.

669,970

8. The combinat.idn with toothed register-.

ing-wheels and spurred and tan veutlally -act-
nwch.nns thereto, of bevel-ended and spring-
actuated pawls to return said wheels back to
a normal position of rest, substantially as
spemﬁcd

9. The combination with a grooved case and
notamon wheoels thorein, and means for nota-
tional registration, of tablets with incurved
hooks held, removably in said grooves, sub-
stantially as specified.

10.
mechanism and a thereto register-openiug
having undercut grooves, of ashdmd shutter
to scud opening with claws extending into
said grooves, substantially as speuhed

HENRY GOLDMAN,

Witnesses:

WM. ZIMMERMAN,
P. . HOLLAND.
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