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UNITED STATES

PATENT OFFICE.

FRANE S, BALDWIN, OF 8T. LOUIS, MISSOULI.

IMPROVEMENT IN CALCULATING-MACHINES.

Spectiieation forming part of Letters Patent No. 159,244, dated February 2, 1875 application filed
September &, 1873.

To all whom it may concern:

Be it known that I, FRANK S. BALDWIN, of
the city and county of 8t. Louis, State of Mis-
souri, have invented an hnproved Caleulating-
Muachine, of which the following is a specifi-
cation:

The- object of my invention is fo facilifate
the making of complex culeulatious; and this
object 1 attain by theuseof the machine which
I will now proceed to describe, reference beiung
had to the accompanying drawing, in which—

Figure 1, Sheet 1, is a side elevation of my
improved ealculatinganachine; Fig. 2, Sheet
2, a plau view; Mg, 3, Sheet 1, asectional ele-

~ation on the line 1 2, Fig, 2; Fig. 4, Sheet 3,
a sectional plan on the line 3 4, Fig, 3; Fig. 5,
Bheet 4, & transverse sectional elevation ou
the line 5 6, Fig. 3, locking in the direction of
the arrow 1; Wigs. 6, 7, 8, and 9, detached
views of parts of the mackine.

Tl oppesite side frames A and A7 of the ma-
chine are secured to a bued-plate, B, and in
suitable bearings in the same turns a shaft,
D, provided at oune end with an operating-
crank, @, and carrying a cylinder, E, capable
of sliding uwpon, without torning independ-
ently of, the said shatt. (See Figs. 1, 2,aud 3.)
A spring-slide, b, secared to the side frame A,
is adapted to a groove in the erank a, and,
when throst inte the same, serves to lock the
suid erank, and consequently the shatt I and
eylinder, in the position shown in Figs. 1
and 2. The eylinder can be turned in either
divection by the crank, hotthe movement mush
dgommence when the parts areinaboutthe posi-
tion shown in igs, 1, 2, and 3, and a eomplete
revolution st De made before the direetion
of said movement can be reversed, this being
insured by the deviee illnstrated in Fig. 6,
wiich consists of a ratchet or cog wheel, ¢
and notebed disk ¢, secared to the shaft D,
and of an anchorlever, d, hang to the side
feame A’.  The lever is acted on by a spring,
&, tending fo maintain itin the position shown,
and when in this position the onber extremity
of an arm, e, of the sald lever is coutained
witlin tho noteh of the disk ¢. When the
shaft and disk ave furned in either divection
the arm e will be foreed ount of the notch
and against the plain portion of the edge of
the disk, which will vibrate the lever sufi-

cieutly to canse one or other of its hooked
aris or pawls ¢ to engage with the teeth of
tlte wheel ¢, and to preveut any reverse move-
ment of the same, or of the shaft and eylinder,
until a complete revolution has been made,
The cylinder E bears upon the shatt at its op-
posite ends only, where it is provided with
Lubs 7, (ses Fig, 4,) and to bosses en these
hubs, within the cylinder, are fitted the oppo-
site ends of asleeve, 77, whicl is free from cot-
tact with the shaft, thus considerably redncing
the friction in sliding the eylinder upon the
said shatt, as hereafter described, and which
foring a Leuring for a number of adjnstable
segments, I, each capable of being freely
turned in either direction npon the said sleeve
to an extent determnined by the length ot the
glot # in the gylinder, throngl which its oper-
ating-knob gpasses.  (Sce Figs. 2mnd 3.) Di-
rectly opposite each segment I, aud adapted
to hearings in the curved face of the eylinder,
and in & segmental partition, ¢, is a row of
advancing and retracting cog-teeth, h, each
actad on by o spring tending to draw it in-
ward, and arranged to be forced outward by a
eaindike incline, ¥, at the inuver end of the
segment I, whea the latter is turned in the di-
rection of the arrow 2, Fig. 3, the plain carved
portion of the said segment bearing agaiust
and holding the teeth after theiv cutward ad-
jostment. There ave, in the present instance,
six seginents, I, six rows of teeth, &, and six

‘slots, @, in the eylinder, for the passage of the

operating-knobs g; aud on one edge of each of
the sald slots x, atequaldistances apard, arease-
riesof notches, numbered from 0 to 9, inclusive,
whieh the ¥-shaped edges of the shanks of the
operating-knobs g, acted on by springs, have
a constant tendenecy to enter. There are nine
cog-teeth, k, in cach row, and the adjustment
of the kuob g to any given numbered noteh
indicates that a corresponding number of
teeth have been advanced Ly a like adjust-
ment of the segment. For instance, the ad-

justinent of the several knobs to the notches
7, as shown in Fig, 2, indicates that the first
seven teeth in eacl row are advanced, whicl
is seen to be the case in Fig. 3.

For every row of teeth, &, on theeylinder,and
at opposite ends of the said rows, arve two ad-
ditional tecth, 4 and ') each of which projects
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through a slot in the eylinder, and is secured
o or forms part of a curved arm, &, hang to
the interior curved surface of the eylinder,
and acted on by a spring, which tends to con-
stantly maintain the sail tooth in a position
midway between the rows of teeth %, the iat-
eral adjustmens of the said tooth, hewever,
which 13 effected in the manner bereafter de-
seribed, bringing it opposite the end of the
row of teeth & next that to which it belongs.
(see FMigs. 2, 3, and 4

The teeth ¢ and # are arranged diagonally,
in respect to eacir other, on the face of the
cylinder; and apon the latter, in line with tle
said teeth i and #, and also midway between
the rows of teeth &, are a series of double-in-
clined projectious, j, for a purpose deseribed
hereafter.

The teeth on the eylinder gear into a sories
of intermediate wheels, G, arranged to tarn
loosely and independently of each otlier on a
fixed shaf, I, and these in twn transmit
movement to a series of cog-wheels, J, of ten
teeth eaely, each of whieh turns independently
of the others upouw the Lub k' of & disk, F,
keyed to a shaft, I, which is adapted {o suit-
able bearings in the opposite side frames of
the machine. (See Tigs. 3 and 4.)

Upon the ten teeth of each of the wheels J
are raised numbers or type from 0 to 9, in-
clusive, which can be viewed through a slot
in the casing K, partially surrounding said
wheels,

The aceidental tarning of the several wheels
& 1s prevented by a serles of yielding spring-
arms, L, lung to the fixed frame, and each
provided at its outer emd with a roller, I,
which rests between two of the teeth of each
of the said wheels, as shown in Figs, 2 and 3,
and the whole of the sall arms may be raised
stinultaneously, in order to free the wleels, by
means of o cam-shatt, I/, extending beneath
the same, turning in suitable bearings in the
opposite side fraunes, and provided af one end
with an operativg-crank, . (See Figs. 2, 3,
and 3.)

The aceidental turning of the type-wheels
J is prevented indirectly by the above-de-
seribed spring-arms L, and directiy by a bow-
spring, 1%, secured to a triaugelar projection,
oy with which each wheel is provided, and
arcanged to bearwith its opposite ends againss
the recessed edge of the disk & of the said
wheel,

There are ten recesses ou the edge of each
disk, corvesponding with the number of teeth
on the wheels, and the said recesses arve of
suflicient deptl: toretain the endsof the spring,
ail thus prevend aceidental movement of its
-wheel; but the euds of the spring can pass
from one recess to another, and thas permit
the wheel fo be turned by the exercise of a
slight eifort.

The triangular projections m, which are se-
cared to one side of cach of the type-wheels,
seryve two other distinet purposes besides that

of sustaining the spring 72, and are special
features of my invention.

The second duty of the said triangular pro-
Jections is to act as cams in foreing a series
of rods, M, toward the cylinder I3 once for
¢very complete revelution of their type-wheels
J, the said projections a DLeing fixed to the
wheels in such position that this movemnent of
the rods shall be caused by the same just as
the number 9 is visible through the slot in the
casing K, the object of which will be rendered
apparent Levealter,

The third doty of the said trimngular pro-
jections is to serve as stops for their respect-
ive type-wheels by striking against s series of
arms, #, o1t a rock-shaft, U, having its bear-
ings in the opposite side frames, the said arms
being tnrned into the paths of the triangnlar
projections, as indicated by dotted lmes in
Rig. 3, by the pressure of the thumb or finger
upon an operating bhandle or erank, a!, with
which the said shafe is provided at one end,
and being restored to the position shown by
full lines by the action of o spring when the
pressure npon sald handle is relieved. (See
Ligs. 2, 3, and 5.)

The rods M above referred to exiend Le-
tween the several wheels G,and throngh slots
formed for their reception and guidance in
the fixed shaft H, springs p, secared to the
latter, being adapted to notelies in the rods,
aud thus determining the extentof their inove-
ment. (See I'ig. 3.) Baech rod B, at the cl
adjacent to the eylinder, has & double-beveled
enlargement or lead, p, (best observed in
Figs. 3,4, and 5,) the said bead, when the rod
is forced outward by the projection m, beingy
directly in the path of one of the teetl, § or 4,
of the eylinder, and serving, Ly its beveled
surface, to adjust the same laterally to a posi-
tion between the tecth of one of the interme-
diate wheels (&, and after aving performe:d
this dnty the rod B[ iy foreced back to its
original position by the pressure against the
same of one of the donble-inclined projeetions
Jj of the cylinder., Directly beneath the type-
wheels J are a series of larger type-wheels, N,
hung loosely to a shaft, T, which has its bear
ings in the opposite side frames, is provided
with an eperating-erank, T4 and has a cog-
wheel, T2 near one end, gearing into a wheel,
I’y on the shaft I of the type wheels J. (See
Tigs. 2, 3, and 5.} The mrrangement of the
type-wheels ¥ is precisely similar to that of
the wheels J, each turning loosely upon the
huab of a disk, 4, keyed to the shaft, and each
being so leld by a bow-spring, ¢, adapted to
recesses on the edge ot the disk as to require
& slight effort to turn it. The disk ¢ has as
mauy recesses on ifs edge as the fype-whee!
has teeth, and the spring ¢ is secnred to a
block, @/, with which ezch wheel is provided,
and is arranged to bear upon the disk ¢ ol
the said wheel, (See Fig, 3.) The blocks w’

also serve as stops to limit the movement ol
{heir respective type-wheels nnder the cireum-
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stances described hereafter, the stoppage be-
fug effected simultaneously with that of the
wheels J! by arms %% on the rock-shatt U, which
are tnened into the paths of the said blocks
m’, as indicated by dotted linesin Fig. 3. The
wheels N are each provided with eighteen
teeth, upor which are formed raised nummbers
or type, commencing at O at one side of the
wheel; and ronning in both directions to 9 at
the opposite side, the object of which arrange-
ment will be hereafter explained. The type-
wheels N are operated one at a time by = le-
ver, ), Figs. 1 and 7, slotted at its fulerum-
point QY and so operated by an ececentrie, §3,
o the cylinder-shait ) that a vibratory move-
ment shali be imparted to its onter extremity
sufficient to movs the type-wheel N to the ex-
tent of one tooth during eael revolution of
the eccentric and eylinder, the divection of
the movement of the type wheel depending
upon that of the eylinder, while the position
of the said eylinder upon its shaft determines
which of the said type-wheels shall be oper-
ated by the lever,

It is neeessary in shifting thie eylinder npon
its shaft that the adjnstments shall be posi-

tive and to certain determined voints, in or-:

der to bring the several sets of teeth of the
said eylinder opposite the teeth of those of
the wheels G, wlich it is reqaired to operate,
ard to effect such adjustment various devices
may be used, two of which are illnstrated in
the preseut instance,

In Tigs. 1, 2, 3, 4, and & the eylinder is em-
braced by a yoke, R, whick slides npon the
shaft D, and upon a reck-spindie, 17, adapted
to bearings in the opposite side frames. The
rock-spindle is acted on by o spring, and has
an operating-arm, R, and an arm, I8, adapted
to any of & series of notches, y, Fig. 5, in the
sail yole, The spring retains the arm K2 in
the noteh into which it is fitted, and this de-
termines the proper position of the eylinder
it vespect to the fype-wheels, and prevents its
accidental displacement,

Another adjusting device, which I prefer to
that above described, is illustrated in Figs. 8
and 9. TIn this case the shafs I) has a screw-
thread cut upon it, to which is adapted a nut,
3, secured to or forming part of the cylinder,
and the hul 7 at the opposite end of the lat-
fer has a feather adapted to a groove in the
shaft, so tlat it ean slide upou, without turn-
ing iudependently of, the same, A bols, S,
operated by a spring-lever, 82, serves to lock
the hub 7 to the cylinder vnder ordinary cir-
cumstanees, and when this is the ease the
said eylinder must tuen with the shaft D; but
by withdrawing the holt the said cylinder he-
comes loose upon the shaft, and can be ad-
Justed upon the same by means of the serew
and nut to the extent required, the thread be-
ing sach that one turn of the shaft shifts the
cylinder from one type-wheel to the next with
Perfeet precision,

Before proceeding to describe the operation

of the machine it will be necessary to explain
that the firgt or lowermost graduated slot, x,
in the eylinder, as seen in Fig. 2, indicates
units, the next tens, the third hundreds, the
fourth thousands, and so on, so that the total
namber indicated or set up by the knobs when
adjusted to the position shown will be 777,777.
The type-wheels J and N of the two sets also
indicate ouits, tens, hundreds, &e., commenc-
ing at the same side of the machine as with
the slots .

I will now proeeed to describe the operation
of the parts in making a caleulation of the
simplest character, as, for instanee, in adding
the nambers 6 and 3 together. The knob g of
the unit-slot  is first turned to the graduation
6, which will adjust the segment F sufficiently
to advance six of the teeth 2 of the unit row
from the face of the cylinder. The eylinderis
next turned to the extent of one complete revo-
lation in the direction of the arrow 2, Fig, 3,
the effeet of which will be to turn the type-
wheel J by means of the six advauced teeth 4,
and thirough the intermediate wheel G, to the
extent of six feeth, and to consequently bring
its number 6 opposite the slob tn the casing,

 Threeof theadvanced teeth 2 arenext retracted

by torning back the segment F outil its knob
¢ 18 opposite the graduation 3 in the slot, after
whieh the eylinder is turned once in the same
direction as before. This will canse thie units
type-wheel J to be again turned to the extent
of three {eeth more, or until the number 9,
which is the resalt, appears opposite the slot
in the easing.

It subtraction, instead of addition, were to
be performed, the namber 6 wonld be set up
in the same way on the cylinder and type-
wheel; but in the second stage of the opera-
tion the said cylinder would be turned in the
reverse direction, as indieated by the arrow 3,
to the extent of a complete revolution, and the
result in such ease wounld be to turn the type-
wheel J in a reverse direction to the extent of
three teeth, whick would bring the number 3
opposite the slot in the casing,

Lo multiply 6 by 3, which is equivalent to -
adding three sixes together, the multiplicand
G i3 set up on the cylinder by adjusting the
knob g to the graduation b of the units-slot 2,
aud thus advancing six teeth 2, after which
the eylinder is turned thiree times in the direc-
tion of the arrow 2, the result being indicated
by the first and second type-wheels, J and J1,
Fig. 4, while the nnits type-wheel N, whicli is
turned to the extent of one tooth for every
single revelution of the eylinder through the
medinm of the lever Q, will be turned to the
extent of three teeth, and the number 3 on
the same, which is the multiplier, will appear
through the slot in the casing.

In the above operation one of the carrying-
teeth 4 on the eylinder is brought into play to
effect an adjustment of the second type-wheel,
JY, to the exteut of one tooth, in order to ex-
pose its number 1 as part of the result 18,
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This takes place on the second revolution of
the eylinder, and just as the number 9 of the
first type-wheel is bronglt opposite the slot,
the triangular projection m of the said wheel
then striking the end of its slidiig rod M,
Fig. 3, and forcing the same toward the cyl-
inder and into the path of the carrying-tooth
i of the units row, the said tooth striking the
beveled Lead p’ of the rod, and being adjusted
laterally by the same, atd thos leld until is
has turned the second intermediate wheel, G,
aud second or tens type-wheel, J1, to the extent
of one tooth. When this has heeuw effected
the rod M is pushed hack by one of the double-
inclined projections j of the cylinder, and the
tooth # springs to its original position between
the first and second wheels G, On the third
revolution of the eylinder the result is com-
pleted by an adjustent of the units type-
wheel only by weans of the teeth &,

In division, which is the reverse of multipli-,
cation, the numbers would be set ap and the
cylinder simply turned in a reverse direction,
as indicated by the arrow 3, the projections j
and leads of the rods M being inelined in both
directions, and carrying-teeth ¢ being provided
i order to permit such reverse movement,

The machine would be of little service in
making sweh simple caleulations as those
which I have given in order to illusteate its
operation; but it is of especial service in mak-
ing complieated caleulations, such as multi-
Plying one long row of fignres by another, as
by its aid such calenlating ean be performed
with aceuracy and rapidity. It is in snch eal-
cnlations that it becomes necessary to shifb
the eylinder on the shaft, in order to pass
from nuits to tens, and toesce to hundreds,
&e. Tor iustance, in multiplying 483 by 561,
the number 483 would be set up on the eylin-
der by an adjustment ot the knobs g to the
gradoations 4, 8, and 3 of the hundreds, fens,
and units slots 2% 2, and @ of the eylinder,
the type-wheels lLeing all set at zero. The
fivst operation would be to give the e¢ylinder
a single tarn, which would set ap the number
433 on the type-wheels J, and the number 1
on the units type-wheel N, The next step
wonkl be to shift the eylinder one place on its
shaft D), so as to bring its anits-teetl % op-
posite the tens type-wheel J!, its tens-teeth
opposite the hundreds type-wheel, and its
hundreds-teetl opposite the thousands type-
wheel. This having been aceomplished, the
exlinder would be turned six times in the same
direction as before, when the result on the
type-wlheels would iudieate a further maltiphi-
cation of 433 by 60, while the number 61 woukl
be registered on the lower type-wheels N and
N, Fig. 5. The remaining step would be to

shift the cylinder ancther place on its shaft,
50 as to bring. the units row of teeth % oppo-
site the lanidreds type-wheel J% aud then to
turn the said cylinder five times in the samne
direction as before, which would be equiva.
lent to multiplying the number 343 by 500,

and this result added to that already obtaine
will be indicated by thte type-wheels J, givin;
the total result 270,936, the maltiplier 561 be
ing at the same time registered on the lowe
type-wheels N,

It will be understood that but one lever, Q
is used to adjust the several type-wheels N
the said lever being earried from one type
wheel to the next when the cylinder is shiftec
upon its shatt.,

Other ecalenlations, sueh as extracting the
square and eube root, may be readily made
by the maehine; but the principal object of
the laiter is to enable complex calenlations
in multiplication and division to he rapidiy
and accurately made,

After having made a ealculation the figures
may be rubbed onf, or, in other words, the
type-wheels restored to the position of zero,
by depressing the erank #!, so as to adjust
the arms s and #? to the position indicated by
dotted lines, aud unlock the shaft T, and by
then turning the crank T'of the shatt, This
will canse all of the said type-wheels of both
sets, through the medium of the gearing de-
scribed, to be turned until their projections m
and o/ strike the arms # and #? of the rock-
shaft U, which will only oceur when the said
type-wheels have arrived at the zero position,
To facilitate this rubbing-ont operation, the
spring-arms L, with their rollers, may, if de-
sired, be elevated from the wheels G by de-
pressing the cvank 2.,

As it may often be desirable to preserve the
results of the ealenlations made by the ma-
c¢hine, I have combined a ribbon-printing de-
vice with the same, consisting of a frame, V,
hinged to the frame of the machine at £, anl
having toggle-joint arms W arranged to em-
brace the shaft I of the type-wheels, and by
mweans of whieh the required pressnre against
the exposed numbers on the latter is obtained,
Theribbon is wound upon rollers « and «f, aud
the paper upon & roller, ».

If desired, the ribbons may be dispensed
with, and perforations be wmade in the paper
by speecially-construeted type secaved to or
forming part of the wheels,

I claim as my invention—

1. A caleulating-machine in which a series
of toothed type-wheels are combined with a
eylinder carrying teeth, which adwmit of be-
ing adjusted to revolve, or partly revolve, any
one or more of sail wheels, substantially as
set forth.

2. In a ealenlating-machine, the combina-.
tion, with a series of toothed type-wheels, ot
atoothed cylinder, B, capable of being rotated
in either direction, and ot being adjusted lon-
gitadinally in respect to the said type-wheels,
as specified.

3. The eylinder E, provided with advancing
and retracting teeth, and with adjusting mech-
anism for the same, contrelled by Lnobs ¢, and
having graduated slots o, so arranged that the
position of the said knobs in the same will in-
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dieato the namber of teeth advanced, all sub-
stantially as specified. :

4. The combination, with the teeth 2, of
springs for adjusting the same in one direction,
and of eam-like segments I, for adjusting them
n the opposite direction, and for retaining fhem
after adjustment, as specified, Fig. 3.

5. The carryingteeths, hung to and arranged
to be adjusted laterally on the cylinder, sub-

. stantially as and for the purpose set forth,

6. The combination of the eylinder-shaft 1),
its cog or ratchet wheel ¢, and notehed disk ¢
with the anchor-lever &, acted on by a spring,
all substautially as and for the purpose speei-
fied. (See Fig. 6.)

7. The eombination of the cylinder, scraw-
shaft D, nut s, and a locking deviee, whereby
the eylinder and ant may be rotated with the
shaft, or retained while the shaft rotates, all
a5 and for the purpose set forth.

8, The combination, substantially as de-
seribed, of the toothed eylinder B, the series
of intermediate toothed wheels i, and the se-
ries of toothed type-wheels J.

“ 9. The combination, substantially as de-

seribed, of the cylinder E, its eccentric Q¥
ol lever € with the series of toothed type-
wlheels W, Mg, 7, :

10, The disks J, having a frictional atfach-
ment to the shaft, in combination with arms
or stops, adjustable, so as to arrest the move-
ment of one or more wheets while the shaft is
tarning, all as set forth.

11. The combination of the eylinder, series
of carrying-tecth 4, and arms M, operated by

type-wheels J, and adjusting the said carriers,
as sef forth. .

12, The rods M, adapted to and arranged to
slide in slots formed for their reception in the
fixed shaft H, between the wheels G.

13. The eombination of the said rods M and
their double-inclined heads p* with the later-
ally-adjustable teeth ¢ and 4 of the eylinder.

14. FPhe combination, substantially as de-
scribed, of the said rods M with the double-
inelined projections 7 of the eylinder,

15, The combination of the said sliding rods
M with the projections m of the type-wheels J.

16. The wheels J, provided with triangnlar
projections e, in combination with the stop
and arms M, substantially as and for the pur-
pose set forth.

17. The type-wheels J and N, hung loosely
o their slafts, aud provided with springs ar-
ranged to bear against the recessed edges of
disles keyed to the said shafts, all substantially
as and for the purpose specified.

18, The combination of the shafl U and its
arms # with the projeetions m of the type-
wheels J.

19, The combination of the shaft U and its
arms #* with the projections m/ of the type-
wheels N,

In testimony whereof I have signed my name
to this specificationin the presence of two sub-

seribing withesses.
' . S, BALDWII.
Witnesses:
Wi, A. STEEL,
HARRY SMITH.




