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UNITED STATES

PAaTENT OFFICE.

ALFRED SAMUEL McCASKLY, OF LA GRANGE, ILLINOIS, ASSIGNOR TO THE

UNIVERSAL CALCULATOR COMPANY,

OF CHICAGO, ILLINOIS.

CALCULATING-MACHINE.

SPECIFICATION forming part of Lefters Patent No. 616,18%, dated December 20, 1898,
Application filed December 27, 1894, Serial No. 538, 107. (No model.)

To all whom it may concermn:

Be it known that I, ALFRED SAMUEL M-
CAskEY, of La Grange, Illinois, have invented
a new and useful Improvement in Calculat-

5 ing-Machines, which is fully set forth in the
following specification.

This invention relates to calculating ma-
chines or apparatus for performing mechan-
ically the ordinary arithmetical operations of

10 addition, subtraction, multiplication, and di-
vision.

The prime object of the invention is to pro-
duce a calculating-machine of comparatively
simple construction, which ean be manipu-

15 lated without great difficulty and with a mini-
muin liability of error.

The caleulating-machines found upon the

market contain a large number of keys, with
the operation of which the user must thor-

zo oughly familiarize himself. Usually there
are ten keys to each indicator or figure-wheel,
s0 that in a machine designed to deal with
and exhibit numbers of six plaees there would
be sixty keys. Each added key increases

25 largely the chances of error, besidesrendering
rapid work impossible.

In the direction of simplifying the machin-
ery and the manipulations to be learned by
the opcrator my present invention contem-

jo plates the operation of the indicator or figure-
wheels, irrespective of the number of the lat-
ter, by ten keysonly. - Attempt has also been
made heretofore to coustruet a ten-key ma-
chine; but my invention differs radically in

35 principle from the construction heretofore
proposed and mainly in that a number is sef,
upon the registering devicesin its true digital

. order, beginning with the highest or left-hand

: ﬁmne

40 l he ten keys above referred to, w lnch may
he called ““ figure-keys,” comprise one for the
zero (0) and one for each of the nine digits.
They include only the keys by which the reg-
istering devices are actuated and are of

4§ course “exelusive of special keys for different
purposes.” I'or example, the machine herein
deseribed has a subtraction-key, a division-

- key, and a registering-key; but in case it is
desired to construct only an ‘‘adding-ma-
so-chine” these keys and their connections may
be dispensed with. The particular mechan-

isms in which these broad features of the in-
vention are embodied are of course suscepti-
ble of modification and may take many-dif-
ferent forms. I shall, however, hereinafter 55
describe and claim the best means now known
to me of carrying out the prineiple of said | in-
vention.

In this machine the registering devices are
in the form of bars, herein termed ** register- 6o
bars,” these bars being brought suoeesswelv
under. the control of the keys The number
of bars will vary according to the capacity of
machine desired, there being one bar for each
figure in the I’Lwest number which the ma- 65
chme is deswned toregister. The term ““reg-
ister-bars” is used generically to include de-
vices other than bars which are capable of

-performing thesame functions. Theregister-

bars are movable into ten different positions 7o

.corresponding to zero and the nine digits, so.

that when brought nnder the control of the’
keys each bar may be eaused to register any’
figurefrom ““0”1t0 ““9.” Besidestheindepen-
dent motion of the hars, they have a common g
movementon their suppoztm carriage, herein .
termed the “ bar-carriage,” the ob;jecb of this_
movement being tobring thebarssuccessively”
into position to be actuated by the register-
actuatingdevice or ““hammer.” Thishammer 8o
and the keys by whieh it is actuated are sta-
tionary relatively to the bar-carriage. Both
the hammer and the step-by-step feed of the
bar-carriage are actuated from the figure-
keys—that is to say, when a key is struck the 83
bar-carriage moves a step, bringing a particu-
lar bar into the path of the hammer, and the
latter is also actuated, moving said bar to a
particular position depending upon the key
which has been manipulated. Each of the go
digit - keys moves the hammer (and conse-
quentl; the bar opposite thereto) over a dis-
tance whose value corresponds to that of the
key, while the zero-key moves the hammer
only far enough to move the bar epposite g5
thereto one space. hen that key is struck,
the carriage moves one step; but the bar
thereby brou‘*ht opposite the hammer remam

at Zero

By the devices thus far outlined any num- '1co

bel can be set up on the register-bars by strik-

ing the proper keys in their regular digital
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order. Means are provided whereby each
item thusset up can berecorded or tabulated
on a stip of paper, this recording operation
béing mainly useful in addition of columns of
figures. Ilaving set up a number, the next
operation is'to register it on the totalizer and
if previous items have been so registered to
totalize the result. The totalizer comprises
aseries of ‘‘ figure-wheels,” usually one or two
more than the bars, since the latter register
only the factors, while the former register the
result, and conngctions are providéd between
the wheels and bars whereby the former may
be actuated from the latter upon the opera-
tion of an appropriate device, herein termed
the “‘register-key.” 'Tothisend in the form
of machine hereinafterdescribed the register-
bars have racks having each ten teeth ar-
ranged to engage at the proper moment with
pinions on or connected with the figure-
wheels, and the bar-carriage is movable rela-
tively to the figure-wheels to effect this en-

. gagement and to turn the latter to positions

25
-locked in place.

. 5
35
40
45
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determined by the positions of the register-
bars, which during this operation are firmly
Means "are provided to ef-
fect the antomatic release of the bars after
totalizing and to restore all the parts to their
normal positions afteran operation has been
performed. Means are also provided to pre-
vent, when desired, the return of the bar-car-
riage to its starting-point, which normally oc-
curs after totalizing. IDythuspreventing the
return of the bar-carriage the number set up
on the bars can be used repeatedly as often
as required in multiplication and division.
1eretofore the possible failure of the op-
erator to depress a key the full distance has
been a source of error in machines in which,
like the present, each key should impart to
thee registering device a movement of defi-
nite length different for each key. 1In the
present invention this source of error is
avoided by a key-lock which aets when a
key has been struck to lock all the other keys,

the latter only being released after the key-

so struck has been'depressed the fullrequired
distance. The principal novel element in
this part of the mnechanism is a lock-bar hav-
ing a series of stop-pins and acting both to
lock all the keys except the one depressed
and also to maintain the lock until such key
is fully depressed, the lock-har being then
released and restored.

Ilerctofore it has been customary to per-

- form subtraction by adding the complement

6o

65

of the subtrahend, and this invention em-
braces means (thrown into operation by the
subtraction-key) whereby the complement is
auntomatically added and the excessive ‘17
in the extreme left-hand order or place elimi-
nated. T'he operation of automatically add-
ing the complement is not broadly new; but
the means hereinafter deseribed and claimed
are believed to be new. T ]

The invention embraces many features of
construction and combinations and arrange-

“detail of part of said mechanism.

ments of parts, whieh will be expldined in the
following detailed description, reference e+
ing had to the accompanying drawings, i
which—

Figure 1 is a plan view of a machine con-
structed in accordance with the invention,
the cover or top plate being removed. Fig.
2 ig a side elevation, the casing being in sec-
tion. Fig. 3 is a front elevation on a some-
what larger scale. Tigs. 4 and 5 are respec-
tively a side elevation and plan of mechanism
forpreventing the hammer from being carried
by momentum beyond the proper distance.
Figs. 6 and (* are respectively a plan and
rear view of the register-carriage and itssup-

70

75

8o

port. Fig. 7 is a side view of the same. Tigs.

8, 9, and 9* are detail views of the bar-car-
riage and accessory parts. Fig. 10 is a per-
spective in détail, partly broken away, of the
bar-carriage, illustrating the means for re-
turning such bars to the normal positions.
Fig. 11 is .a side elevation of the recording
or printing mechanism, and Figs. 11* and 11°
show details thereof, Fig.12isaplan view of
the printing mechanism. - Fig. 13 is a side ele-
vation, and Fig. 14 a plan, of portions thereof.
Figs.15and 15* illustrate in planand elevation
the paper-guide. Figs. 16 and 17illustrate in
plan and side elevation the figure-wheels and
other partsof the totalizing mechanism. Figs.
16*,16%, and 16°and 17° and 17" illustrate vari-
ous details of said mechanism. Fig. 18is a
perspective view of a portion of ‘the key-le-
ver and shifting mechanism. Figs. 18°, 18,
and 18¢ illustrate details of said mechanism.
Figs. 19 and 20 are respectively a plan and
elevation of parts of the same mechanism,
Figs. 20, 20°, and 20°illustrate the levers de~
tached. TFigs. 21 and 22 illustrate in side
elevation and plan the lever mechanism em-
ployed in subtraction and other operations.
Figs. 23, 28, and 23" are views illustrating
parts of the ** carrying” mechanism. Tig. 24
shows some of the cams and stop-pins em-
ployed in the carrying mechanism. Figs. 25
and 25° illustrate in side and front elevation
devices connected with the register-carriage
for purposes hereinafter explained. Iigs.
26 and 26* illustrate details of the same de-
vices. Figs. 27 and 28 represent in side ele-
vation and plan the shifting and stop mech-
anism connected with the multiplication,
subtraction, and division keys. Fig. 27%isa
Figs. 29,
29°, and 29" illustrate details of the same parts
in various positions. Fig. 20°is a rear view
in detail of the rack s with its accompanying
lag 12 in position to disengage the stop 8
from the detent-pawl 5. :

The figure-keys (ten in number) are desig-
nated by the figures “0” to“‘%”. As'shown,
they are arranged in two rows, the even num-
bers in the first row, and the odd ones in the
second row; but any other convenient ar-

rangement may be adopted. In addition to

the figure-keys, to which the description for
the present will he confined, there are sub-
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tmcmon, division, and xnultlpheatxon keys,

- marked i in Fig. 1 with the conventional sym-

| 8+

15

25

3¢

35

40

45

bols —, =, >< with which these operations
are designated, and a shift-key S

Each figure-key is on the end of a vertical
spindle a, jointed at ¢ to a key-lever b, which
is pivoted on the horizontal rod d, Figs. 2, 3,

4, and 5. Fach lever b has a downwmdly-
inclined arm ', at thie end of which is a shord
transverse pin f, {best seen in Fig. 3,) which
is intended to engage and 1ifs the actuating—
arms of the register mechanisni. Asshow n,
there are two of these actuating-arms, g and
g', to each key—levex ; but for the present it
w1ll be convenient to follow ounly that series
of arms which are leftered g and which are
used in performing addition. Arms g are
each to the left of its lever b, Fig. 3. Arms
g are all pivoted onrod d. [‘he) are curved
at the lower ends, as shown, Figs. 2 and 20,
and adapted, when raised by the depxessmn
of a key, to strike and move the rocking bar

1, which is carried by arms. 7% attached to
1ock -shaft j. The curvature of arms ¢ is dif-
ferent for each of the series, asclearly shown
in Fig. 2, so that each arm moves the rock-
bar ¢ through an arc of definite length. The
construction is such that the value of the are
through which bar 7 moves is measured by
the value of the key which is struck. Thus
the zero-key docs not move it at all. Key “1”
moves it the minimum distance, or, as it may
be said, through one degree, key “27” a dis-
tance twice as great as key “17 or through
two deorees, and so on.

"Bar ¢ carries the plunger or hammer K, by
which the register-bars Rareactuated. -1’ hese
bars are all mounted on a bar-carriage BC
(see Figs. 1 and 9) and are alike in eonstl ue-
tion. Their number will vary with the ca-
pacity of the machine.
trated in the drawings there are ten register-
bars, so that numbem containing as many as
ten ﬁ"ures can be set up.

Bm -carriage BO has a step-by-step motion

- transverse of the machine imparted by mech-

80

55

6o

65

anism hereinafter described. For present
purposes it suffices to say that each time a
figure-key is struck the carriage moves one
step to the left, Fig. 1, the len W!:h of the step
being the distance Trom the centel of one bar
to the center of the next. . Consequently the
front ends of bars R come successively into
the path of hammer K. :

Each bar R has ten ratchet-teeth &, Fig. 10,
the distance between them couespondmo to
one degree of movement of hammer K. A
pawl o engages these teeth and detains the
bar in the position to which it is advaneced by
the stroke of the hammer until released, as
hereinafter explained, when the bar is re-

“turned to ifs normal position by means of a
spiral spring n, attached at one end to a pin

7 onbar R and at the other to the frame of
carriage BC, Tig. 2

From the explanabxons thus far given it will
be easy to understand how the dmts compos-

In the machine illus-

ing any number are set up on the register-
bars by striking in regular order the keys cor-
responding to that number. Thusif the num-
ber be “546” key ““5” is first stvuck. Car-
riage BC moves one space to the left, present-
ing the first bar B to the hammer K, which
strikes that bar, advanecing if five spaces or

degrees, in whieh position it is held by pawl.

0. Key ““4” is next struck, advaneing the
second bar four spaces, and key “6” in like
manner advances the third bar six spaces.
Bars I have on the ends opposite the ratchet-
teeth k ten rack-teeth &', designed to operate
the pinions of the figure-wheels, hereinafter
described. The step-by-step movement of
bar-carriage BC (which slides on the horizon-
tal rod M') is effected by means of a rack s,
Figs. 9 and 9%, attached to the earriage, and
a dog u. Dog w is carried by an arm v and
is pressed into engagement with rack s by
spring . Armw ispivoted atw on asupport
2z, Figs. 1 and 9. Arm v has a cam- shaped

“edge 4 against which bears a roller z°, car-

ried by hammer I, (see Fig. 1,) so that dur-
ing the first part of the movemenﬁ of the ham-
mer the arm v ig oscillated, moving the car-
riage BC one step to the left, in which posi-

tion it is held by the detent 5, which is piv-

oted to a bracket 6 (see Figs. Yand 9°) on the
register-carriage RO, hereinafter described.
Thus the feed of the carriage BC takes place
upon depressing any key before the hammer
acts on the register-bar. Dog ¢ is held in
contact with rack s by aspring v, so.that when
arm v returns to its pormal position dog «
can vield, so as to pass the adjacent tooth of
the rack and engage in the next notch.

In order to transfer the number set up on
the register-bars R to the figure-wheels I, it

_is necessary that the carriage BC should be

movable {carrying with it.the register-bars)
in a direction at right angles toits feed move-
ment. - To this end carriage BC is mounted
on a movable sapport, herein termed the
“register-carriage” RO, Figs. 6 to 9 and 9*.

This earkiage RC consists of a suitable frame-
work upon which the slide-rod M' of the bar-
carriage is supported and which bar-carriage
ean slide lengthwise of the machine on a sup-
port or bed Mt The advance movement of
the.register-carriage RC is effected by a reg-
ister key or bar RB. (Broken off in Ifig. 1
and shown detached in Fig. 2, Secalso Ifig.
3.) This key is attached to an arm 20, car-
ried by a rvock-shaft 22, extending across the
keyboard and 3011m4]ec1m bearings 23 and
24, Shaft 22 has two downwardly- -projecting
erank-arms 25 20, to the lower ends of which
are pivoted con nectirw rods 27 28, whichreach
forward (see ¥ig. §) to the 1efﬂstel ~carriage
RC, where they are jointed to a ‘rod 31, ex-
tendmm the full length of said earriage. Rod
51 passes through slotb M?in the frame of
bar-carriage BC, IFigs. 8 and 9%, and has con-
nected to its respective ends short links 20
30, the other ends of which are pivoted at 32
to ears on carriage RC. The office of the rod
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51 and the slotted bearings M? throngh which
1t passes is to give the bar-carri age BC a
slight rising- and falling motion on rod M' as
a eenter the entire carriage being hinged on
that rod. The depression of 1'egister-key RB
first raises bar-carriage BC to a horizontal po-
sition, so that the register-bars are brought
into alinement with the pinion 39 of the fig-
ure-wheels . When the bar-carriage has
reached a horizontal position, rod 31 comes
against the end of slots M% and consequently
the continued depression of key RB advances
the carriage RC until the register-bars have
acted upon the figure-wheels. The object of
this oscillating movement of carriage BC is
to cause the rack-teeth ' of the register-bars

to drop out of engagement With ] pinions 39
before the return of the register-carriage.
Detent-pawl 5, which i is mounted on carriage
RC, holdsthe bzu‘ carriage BC by en va"emenb
with rack s during tlns advance movement
On the return or down\\ ard movement of reg-
ister-carriage RC the finger 8 of a vel‘txcal
trip-rod 7, Fiws 9, 9%, and 29, coines in con-
tact with the rear extension of detent 5, (the
forward motion of this'pawl with the carx iage
having allowed rod 7 to drop,) disengaging it
from the rack ¢ and permitting return of car-
riage BC to its' normal position. Near the
end of this return movement, which is effected
by a spring such as ordinarily used for that

purpose, trip-rod 7 is lifted by a lug 12, at-

tached to the rack s, which lug passes under
the extreme projection 8 of finger 8, Figs.
29* and 29¢. Thelatter therefore releases de-
teut 5, allowing it again to engage rack s.
After passing lng 12 finger 8 falls and rests
loosely upon the upper surface of detent 5,

_and this will be the relative positions of these

40

45 ¥

85
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parts until register-key RI3 is again struck
and register-carriage RC advanced, carrying

with it detent 5, whereupon rod 7 will drop,

bringing finger 8§ into position to release de-
tent 5 on the return of the register-carriage,
whieh is effected by the action of springs 42,
Fig. 2, attached at one end to the base of the
machine and at the other to arms 25 26, Itis
necessary also at this point of the operation
to release the register-bars R from their de-
tents o in order that they may be returned by
their retracting-springs n. This release is
eflected by an inclined trip-plate 13, Figs. 1,
2, and 10, which is carried at the end of &
lon arm 10 Figs. 1and 2, extending obliquely
from standard 19. _'l‘rip-plate_ 15 s pivoted
against the vertical end of arm 16 by means
of a pin 14 and normally upheld by a spiral
spring surrounding sald pin. Ddring the ad-
vance movement of the feed or bar carriage
BC the rear extensions of detents o ride over

the npper edge of the release-plate 15 add de-.

press it against the pressure of its spring; but
on the return movement of the carriage they
pass under the plate 15 and by its inelined
lower surface are tripped, lifting the teeth cf
the detents out of the notches of. bars IR.
Thus by the time the carriage BC returns to

the machine.

its normal position the register-bars I} are-all
restored to zero.

To briefly recapitulate the operation of the
parts already described, a number is set up
on the register-bars by depressing in regular

order the keys corresponding to the dm'lts

eomposmv suchnumber. Aseach figure- kev
is depressed bar-carriage BC moves one step
to the left by the action- -of dog 1 on rack s,
so that the carriage moves as many steps- as
there are places in the number set up. Kach
register-bar,after beingadvanced by theham-
mer K through a distance corresponding to
the value of the key which impelled if, is
locked in that advanced position by its detent
o. When the last figure is thus registered.on
its bar, the carriage BO held ﬁrmly in its ag-
vanced position to the 1efb by detent 5 engag-
ing rack s, is moved backward with its car-
riage IRC by the depression of register-key RB
and is turned on its hinge M, so as to bring
bars R to a horizontal position.. On the com-
pletion of this backward movement when key
RB is released carriage BC drops to its in-
clined position, freeing r the rack-teeth of bars
R from engagement with pinions 39, and reg-
ister-carriage RC returns to its normal posi-
tion under the influence of springs 42, auto-
matically releasing bar-carriage BC from the
hold of detent 5.. Dar-carrviage I3C then re-
turns to the right, and during this movement
the rear ends of detents o, passing succes-
sively under plate 13, are tripped, permitting
the return,of the register-bars R. Thus all
the parts are restored to their normal posi-

tions ready to set up another number on the

register-bars,

The mounting of register-earriage RC on
its dovetailed ways 35 of support M*is shown
in Fig. 6*. It is desirable to cause a slight
frictional resistance to the movement of car-
riage RC, so as to insure that the bar-carriage
will be raised to the horizontal position be-
fore the register-carriage moves forward and
to insure also that the bar-carriage will drop
back to its normal position, disengaging the
racks k' from pinions 39 before the register-
carriage begins its return movement. This
friction is created by the pressure of spiral
springs upon a steel plate or shoe34, IFig. 6,
pressing the latter against the dovetailed way
35. One of these springs is shown in the
drawings under the end of a screw 33, tapped
into the frame of the carriage, the spring
beering at one end against the end of the
screw and at the other against the shoe 34.

“We will now follow the operation to the
figure -wheels F, on which the results are
hnalb registered ‘and totalized. These w heels,
(shown in Figs. 1, 2, 16, and 17,) twelve being
employed in the macline shown, are mounted
toturn independently of one another on rod 8.
In the normal position, or that which they oc-
cupy atthe beginning of an operation, thezero
(“0”) on each ﬁ"uxe wheel shows tln'mwh
an aperture 61, Fxb. 2, in the cover-plate of
(Remo\ ed in Tig. 1.) Each
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wheel has secured to it a pinion 39, already re-
ferred to, for engagement with the rack-teeth
' of the register-bars R. The relative ar-
rangement of the figure-wheels and register-
bars is shown in Fig. 1 and is such that che
movement of bar-carrlave BC one step brmg&
the first bar at the left of the carriage into
line with the pinion 39 of the first or units
figure-wheel, and however many figure-keys
may be str uck the last register- bar acted
upon comes into line with this pinion. On
one side of each wheel ¥ and fixed to the
shaft 38 is a washer 43 and on the otherzide
of the wheel a spring-washer 45, Fig. 16, press-
ing against the wheel with sufficient force to
hold it when pinions 39 are not engaged by
the rack-bars or by the permanent locking
mechanism.

The permanent locking mechanism for the
figure-wheels F comprises locking-arms 46,
one for each wheel, Figs. 17 and 17, carried
by a rock-shaft 48, partly broken away in
Fig. 1. A spiral spring 50, (see Fig. 16,)
acting on shaft 48, keeps arms 46 normally
in engagement with pinions 39, so thatthe
figure-wheels are normally locked. Shaft 48
is turned against the pressure of spring 50 to
unlock the figure-wheels I when the carriage,
with the register-bars R, advance, thisrelease
being effected by means.of an arm 51 on shaft
48, whose pin 52 is struck by a bar 53, advane-

ing with the registering mechanism. The |

forward movement of the register-carriage is
arrested by stop-pins 40, (see Figs. 1, 7, “and
8,) and it will be obser ved that at this pomt
carriage RC being in its most advanced po-
sition, the registry on pinions 39 is eompleted
and the teeth of barg R are in engagement
with pinions 39, locking them firmly for the
time being in the posmons to which they have
been turned. Thus figure-wheels F cannot be
rotated past their intended position by inertia,
the prevention of whieh irregularity has been
a matter of great difficulty in calculating-ma-
chines lieretofore constructed. It will also
be noted that the registering of the resulton
the figure-wheels is not effected on separate
wheels successively, but is effected at one
operation upon all the wheels that may be
called into use for the particular number reg-
istered.
pin 52 passes under the edge of bar 53, the

said bar continues to advance without fur-
ther acting on arm 51, simply riding over the
pin 52, as Shown in 1<10' 17%. Bar 53 has in
its sidé a vertical slot or groove 55, beneath
which is a flat spring 54, and as shown'in Fig.
17* this spring during the advance movement
of the carriage is mterposed between pin 53
and slot 55. “Pin 52 passes a short distance
beyond Spllnﬂ‘ 54, releasing it, as shown in
Itig. 17", Lonsequently npon the firgt return
movement of the carriage pin 52 passes
through slot 55, applying the permanent ] locks
Bar 53 is at-
tached to the side of a rack-bar 56, which acts,
as hercinafter explained, to restore the carry-

Ed

When arm 51 has turned so far that ’

ing mechanism, and the said rack-bar 56 is
connected to and receives its motion from the
rod 31 through a link 58, pivoted to said bar
56 at 59, as best shown in Figs. 16 and 16°.

A unison device is required to restore -all
the fignure-wheels to their initial or zero posi-
tions before beginninganew operation. This
is effected by means of a crank-handle 62,

-keyed to a shaft 63, Figs. 1, 16, and 16*, jour-

naled in bearings 64 65, supported on a bdse-
plate GG.
to turn it so as to keep handle 62 in the po-
sition shown in Fig. 1.. Shaft 63 carries a
toothed sector 68, which engages a pinion 70,
turning freely on rod 38, said pinion having

5

75

A spiral spring 67 on shaft 63 tends

8o

an arm 71, (see Fig. 16“,) which in turn ear-

ries a pawl 72, engaging ratchet-wheel 73, the
latter being fasb on shaft 38.

Itis necessary in restoring the figure-wheels
that they should rotate in the direction oppo-
site to that in which they are turned by the
register-bars, Tothisend theoperatormoves
handle 62 from him, turning pinion 70 by
means of sector 68. During this movewment
pawl 72 slips over the teeth of ratchet-wheel
73, the latter being held stationary by a de-
tent 74, fastened to the frame of the machine.
The operator now draws handle 62 toward
himself, turning pinion 70 by means of pawl

N

- 85

go

95 -

72 and with it shaft 38 and the figure-wheels

or such of them as have been displaced in the
Each ﬁgure-wheel has .

previous operation.
on its perlphery a stop-pin 75, and when the
wheel i8 in-its zero position bhis pin abuts
against the end of alever 76, there being one
of these levers for each wheel.

reaches its zero position it will be arrested by

120

Oonsequently :
‘as each wheel by the rotation of shaft 38

10§

contact of stop-pin 75 with lever 76, the wheels
being connected with shaft 38 only by the:
sllght; friction of the washers above referred

to. Pins 75 and levers 76 subserve functions
in the earrying mechanism, as will be herein-
after shown. Before the unison or resetting
device can be operated the pinions 39 must
be released from the locking-arms 46, and

-since no one figure-wheel need be moved more

than nine-tenths of arevolution to bring it to
the unison or starting point a portion (one-
tenth) of the revolution of shaft 33 can be

‘utilized for releasing the locking - arms 46.

This is done by attaching to rock-shaft 48,
which ecarries locking-arms 46, an arm 77,
whose end rests in a notch in the perlphery
of adisk 78, rigid on shaft 38, Figs. 16 and 16°,

110

115

120

80 long as arms 46 are in their lockmg posi- -

tion. As soon, however, as shaft 38 is turned
the inclined edves of the notch raise arm 77,
turning shaft 48 sufficiently to raise arms 46
out of engagement with pinions 39.

In ordm that shaft 38 may not be displaced
daring the ope:atlon of the figure-wheels, a

lock-spring.79 is provided on The sector 68,

Fig. 16*, its end entering a notch in ghaft 38
and holding it firmly in place.

In totahzmg on the figure-wheels it is es-
sential that when any wheel of the system
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completes its revolution, turning from * 9” to

“0,” the adjacent wheel to the left should

turn one-tenth of a revolution. This is the

‘function of the carrying mechanism illus-

-5

10

trated in Iigs. 1, 2, 16, 17, 28, and 24. For

each wheel is provided a sliding bar 90, hav-
. ing an actuating-spring 91, connected atone

end to a pin 92 on the bar and at the other to
a pin 93 on the frame of the machine. Slide
90 bears on its forward end a pawl 94, (see
Figs. 2,16,and 17,) hinged theretoand pressed
toward pinion 39 of the figure-wheel by a
spring.

. end as to turn pinjon 39 through one space
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when slide 90 isadvanced by spring91. The
forward end of slide 90 works just under pawl
94, Fig. 17, and is so set and shaped as to en-
ter between the two teeth following the one
on which said pawl has just acted, thereby
locking the figure-wheel for the moment and
preventing its being carried too far by iner-
tia. Slide 90 isnormally held from action on
pinion 39 by lever 76, heretofore referred to,
which lever has a pin 96 entering a slot in
slide 90, Figs. 16, 17, and 23. Said lever 76
has a spiral spring 98, tending to keep its pin
96 engaged with slide 90." The free end of
lever 76 is so set and shaped as to come in
contact with the stop-pin 75 on the next fig-
ure-wheel F to the right of the lever. Con-
sequently when such wheel in its rotation
passes from “9” to ““0” pin 75 presses lever
76 of the adjacent wheel to the left, raising
pin 96 out of engagement with the slot in
slide 90 and causing, through the operation
of spring 91 on slide 90, the pawl 94, carried
thereby, to turn pinion 39 one-tenth of a revo-
laticn, thus ‘“‘carrying ten” over from one
figure-wheel to the wheel representing the
next higher order. Slide 90 works in a slot
in bearing-block 99, carried by plate 100, Fig.
17, which in turn rests on the base of the ma-.
chine.

For restoring the carrying mechanism to
its normal position slide 90-i3 curved at its
rear end, Figs. 2, 17, and 23. Against the
concave side of this curve works a cam 103.
There are twelve of these cams (one for each
slide) set in spiral order one-fourteenth of
three hundred and sixty degrees apart on a
shaft 106. A series of twelve pins 104, set all
in the same line parallel with the axis of the
shaft, occupies one-fourteenth of three hun-
dred and sixty degrees, and the space marked
105 in Fig. 2 is left vacant. The pins 104,
standing all in line, are just in the path of
the curved extremity of slide 90, as shown in
Tig. 2. (See also Fig. 24.) Consequently
they prevent motion of the slides, or, in other
words, prevent ‘‘carrying” while registra-
tion is being effected on the figure-wheels,
which, it will be remembered, are positively
cngaged at that time with the rack-teeth of
register-bars R. The rack-bar 56, already
referred to, connected by links .58 to the rod
31, moves forward with register-carriage RC.
It engages a pinion 107, Fig. 17, which,

Pawl 94 is'so shaped at its forward

through a pawl 109 on arm 108, carried by said
pinion, turns a ratchet-wheel 110 on shaft
106, which carries cams 103 and stop-pirns
104. Ratchet-wheel 110 has a detent 111,
which prevents its turning during the for-
ward movewment of carriage RC, during which

70

movement pawl 109 slips over the ratchet- -

teeth. On the return movement, however,

“the pawl and ratchet-teeth engage and stop-.

pins 104. immediately move from in front of
the curved ends of slides 90, so that any of
these slides which have been tripped by the
revolution of the figure-wheels during regis-
tration in the manner explained above af®
free to perform their function of carrying.
Immediately after this, shaft 106 continuning
to revolve, the first cam 103 restores its slide
90 and the other cams. act successively, (if
their slides have been tripped,) so that when
carriage RC completes its return movemeént
all the slides have been restored and stop-pins
104 again stand in the way of their movement.

It will be understood that wher one of the
levers 76 has been tripped its slide 90 makes
a slight movement forward (by the pull of its
spring 91) until arrested by pin 104, this move-
ment being sufficient to carry the slot in slide
90 past the pin 96, leaving the slide free from
said pin and ready to advance as soon as stop
104 is removed. :

I will now deseribe the recording or printing:
mechanism for the items set up on the regis-
ter-bars, Figs. 1, 2, 11, and 12. This meeh-
anism is useful mainly when the machine is
used for adding, so as to make a column of
the numbers added on the totalizer. For this
purpose each register-bar R carries a set of
type for printing the zero and nine digits.
The type are arranged. in order on a strip of
steel attached to one side of each of the regis-
ter-bars, as shown for some of the bars in
Fig. 1. Normally the zeros of all the bars R
are in line with the printing-point; but if, as
intheexampleabovegiven,the number ‘546>
is set up on the first three left-hand bars the
three separate digits ¢“5,” ‘“4,” ¢“6” will be
brought to'the printing-point—that is, to a po-
sition from which an impression can be taken.

The mechanism for the paper-feed, inking-
ribbon feed, &ec., can be of any suitable de-
seription, many forms of mechanism for dis-
charging these functions being in use in type-
writers. The particular mechanism herein
described is therefore not essential.

The impression is obtained on a slip of pa-
per drawn from & roll or spool 121, Fig. 2,
arosind a rod 113, (which is the impression or
printing rod,) carried by arms 115 and 116,
which' are pivoted, respectively, to arms 117
and 118. (See Figs. 2 and 12.) The paper
on its way to the printing devices passes at

"its edges between feed-wheels 122 on shaft 126

and 123 on shaft 126, the former having holes
and the latter pins to mesh therein. After
passing around rod 113 the paper returbs be-
tween wheels 123 and 124, the latter on shaft
126%, Tigs. 11° and 12, and thence over a
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- shield 125, F'ig. 15. Thefeed of the paperisef-

fected by the intermittent movement of shaft
126, carrying the wheels 122. Onthe opposite
and 126° is another
set.of wheels, the duplicates of 122, 123, and
124, To get a sufficient feed of paper from
a small movement of printing-rod 113, re-
course is had to the following arrangement:
By means presently described a short down-
ward stroke of rod 113 is made to obtain the
printing impression. -When arms 115 116 de-
scend, pawl 127, attached to the latter, slides
over teeth of ratchet-wheel 128. The move-
ment of the pawl is of course very slight. On
the return movement the pawl engages and
turns the ratchet-wheel and with it shaft 119,
on which it is mounted, and gear-wheel 129.
The latter turns a small pinion 130, Fig. 11,
which is fast on shaft 126, carrying the feed-

wheels 122, the latter being consequently”

turned through the desired distance. The

. printing stroke must be given to rod 113 after
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- moved or swung aside.
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* see the figure-wheels during the whole proe-’
ess, the paper feeding and printing mechan-

the number or item has been set'up on regis-
ter-bars R and before it is tranferred to the
totalizer.
derived from the first part of the downward
movement of the register-key RB through
mechanism which will now be deseribed.
(See Figs.12,13,and 14.) Shaft 22, to which
key RE is connected - by arm 20, has an arm
182,¢ carrying at its outer end mlutr 133, which
in 1ts upward movement eueountex S the lower
end of a short catch 134, pivoted to an ear
134" on arm 136 on shaft 137+, journaled in
bearings 137; which arm has an outer curved
end. -Thisend overlies the printing-roller on
rod 113. The printing arm or striker 136 is
controlled primarily by spring 138, coiled
around shaft 137%, the spring being so regu-
lated that the end of arm 136 normally presses
lightly on rod 113. When arm 136 is raised
by the movement of arm 132, the spring is
put under. tension or wound ap.. The posi-
tion of the parts.as arm 132 begins to ascend
is shown in Fig. 11. After a short upward
movement catch 134 escapes from contact with
Tug 133 of lever 132 (the position at this tiine
be1n0' shown in Fig. 13 in full lines) and arm
or stx iker 136 will make a quick downstroke,
as indicated in dotted lines, Fig. 13, produe-
inganimpression on the paper passingaround
rod 113 of such type as have by the antece-
dent mdvement of the register-bars been
brought to the pr 1ntmw-1me On the return
of arm 132 lng 133 pushes catch 134 aside
against the pressure of its spring 135 and re-
sumes its normal position.

The whole printing mechanism may be re-
As already stated,
this mechanism is mainly useful in addition
or in tabulating columns of figures, making
itemized statementsof accounts, &e. In such

cases it is not often necessary to see the fig-.
In other-

ures exposed on the figure-wheels.
operations, however, where it is necessary to

.way on hinge d'.

The printing stroke is therefore

ism may be quickly removed or swung into a
hiorizontal position on the pivot- lods 120 by
means of catch-handles 140, Fig. 2, which are
hinged to arms 117 and 118, Paper-roll 121
is supported on forked arms 139. ' To remove
or replace it, shield 125, Figs. 2 and 15, which
is a skeleton frame having lengthwise sup-
porting-rods a' b’ ¢/, may be swung outof the
Spring-catches ¢' hold the
frame normally in place. By taking hold of
the upper ends of handles 140 and pressing

_them slightly forward their lower ends will

be released from the catches 14, Fig. 2, when
the whole attachment may be swung on rod
120 to expose the figure-wheels. This rod is
supported in forked bearings f', so that the

-apparatus can be removed bOdllY when de-

sired.
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It should be stdted that arms 115 and 116

and rod 113 work through and when removed

-would be drawn out of an opening of suitable

size in the cover of the machine,

The inking-ribbon for the printing mech-
anism is of ordinary sort. It is stored on a
spool 146, Fig. 1, and rolled slowly from that
to a spool 147 on the opposite side of the ma-
chine. Torfeedingtheribbon intermittently
at each printing impression- the spindle of
spool 147 has a small ratchet-wheel 151, Fig.
11, actuated by a dog 150, sliding Vertxcally
in a block attached to. suppmt 149, *Arm 27,
which, as already described, is actuated by

-the l'egister~1(ey RB, has a small projection

152, which at each forward motion of said
arm lifts dog 150, causing it to turn the
ratchet-wheel 151 one space.  To return the
ribbon to spool 146, erank 153, Fig. 1, is em-
ployed, this crank acting through spindle
155* and bevel-gears 155 156 upon the spindle
of spool 146.
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For indicating decimals a decimal-point -

marker is employed, this being a steel point
160, Fig. 1, on the end of a curved spring
159, carried by a block 158, which slides on a
square rod 157, carried by the supports 143
149. Decimal-point 160 is beneath the ink-
ing-ribbon and above the plane of the regis-
ter-bars R, and as printing-rod 113 descends
the point is carried down to the plane of the
type, making an impression on the paper.
The decimal-point can be shifted and set by
means of a rod 161, having a scale marked
thereon and attached to the block 158.

The key-lock mechanism will now be de-
seribed. As explained, the function of this
mechanism is to prevent error arising from
failure of the operator to depress a key to its
full distance. The effect of such failure
would be that hammer X would move the bar
R, upon which itisat the timeacting,asmaller
dlstance than that necessary to set up the
proper figure. Such error is obviated accord-
ing to thls invention by mechanism which acts
on the depression of any key to lock all the
other keys until the key which has been struck
is depressed its full distance. This mechan-
ism'may take many different forms. As illus-
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trated in the drawings, Figs. 1, 2, 3, and 18,
this action is effected by a lock-bar 162, which
is loosely supported in bearings in uprights
165 166 and can slide horizontally. This bar
carries a series of horizontal pins 167, one for
each key-lever 0. The latter have at their
ends two wings 0?07, Figs. 4 and 18,.0né above
the other. Attached to the upper wing 0? is
an upright steel piece 168, bent at the bot-
tom, so that pin 167 is in the path of this an-
gular portion ¢% which during the descent of
the key-lever acts as a cam upon said pin,
moving lock-bar 162 to the left against the
pull of its spring 164 (see Fig. 8) and bring-
ing all the lock-pins 167 of the other keys
into the locking position. ~Attached to the
lower wing 0% is an upwardly-curved spring
169, its upper free end resting agajnst a
shoulder at the upper end of cawm-surface
¢ Fig. 18* shows a key.in the act of de-
scending, and pin 167 will be seen traveling
along the cam-surface %' When it reaches

the end thereof, as in Fig. 18, it pushes

spring 169 aside and thence- travels along
the left-hand vertical surface of strip 168,
as seen in Tfig. 18°. It will also be observed
in these figures that the stop-pin 167 of the
other key shown therein has been brought
under the lower wing of the key-lever, lock-
ing itin place. If the key is fully depressed,
its pin 167 passes over the upper edge of
strip 168 and permits spring 164 to withdraw
lock-bar 162 to its normal position, releasing
all the key-levers. If, onthe other hand, the
key is released before strip 168 passes. en-
tirely below pin 167, the pin will remain on
the left edge of said strip, maintaining the
lock, and when the stem a rises so far that
the pin 167 comes against the end of spring
169 it can rise no farther. The operator then
striking another key finds it locked and is
thus apprised that the key previously struck
was not fully depressed, and he also finds
this key at a lower, position than the others.
Ie accordingly depresses it fully and the op-
The move-
ment of pin 167 past spring 169 is timed to
ocenrbefore the feed of the bar-carriage, here-
tofore described. '

" The operation of the machine for addition
will be fully understood from the foregoing
We will therefore next con-
sider how it is operated for subtraction by
adding to the number registered on the Ggure-
wheels the arithmetical complement of the

subtrahend.  Ashasalready been stated, the

arms which actudte the hammer K from the
key-levers are in pairs, one pair for each key-.
lever. The arnis g are normally in engage-
ment withtheirrespective key-keversthrough
the pins 7, as shown in Fig. 3 and as hereto-
fore explained, arms ¢ being the addition-
arms. Each arm ¢’ is the complement of its
companion arm g—that is to say, if the arm
g is shaped to move-the hammer through one
division its companion ¢' is shaped to.mmove if

through eight divisions, eight being the comt-_

plemert of one.. In Fig. 20isshown that. paiv
of arms which belong to the zero-key, and it
will be seen that while arm ¢ is shaped so as
not' to move the hammer-shaft # at all arm
¢’ isshaped to move it through the maximum
distance—that is, nine divisions. It will be
seen, then, that if the zero-key lever D isin en-
gagement with arm ¢’ and is struck it will

76

75

register ‘9" instead of “0” on the register-

bar then in operative .position. Hence for
subtraction it is'only necessary to disconnect
the engaging pins f from the arms ¢ and
connect them.with arms ¢'. This shift is
effected by a square shift-rod 170, extending
horizontally across the machine, Figs. 2, 3,
18, 19, and 20, and slidingly supported in up-
rights 19 20. Rod 170 carries a pair of hori-
zontally-projecting pins 171 for each pin f.
Consequertly a movement of rod 170 to the
right, Fig. 3 or Fig. 19, will disconnect all the
pins f from arms g and connect them with the
complementary armsg’., Atthekeyboard (see
Figs. 1, 3, and 18) is a lever 172, pivoted at
173 and connected with the subtraction-key.
This lever has atits end a plate ¢, having an
inclined or cam slot, in which works a pin ¢’
on. ghift-rod 170, Figs. 3 and 18, Conse-
quently by depression of the subtraction-key
the shift is effected. Since division is per-
formed by repeated subtraction, the lever 172
is prolonged, as shown in Fig. 1, and con-
nected with the division-key. ,

Further, in subtraction by adding the com-
plement it i3 necessary, as well understood,
to exclude one (1) from the order or place in
the result next to the left of the highest or-
der or place in the subtrahend. Teo effect
this, T use the first or left-hand register-bar
R, and before setting up the subtrahend on
the register-bars I strike the zero-key.
obviously will move the first bar R through
nine divisions, and when registration is made
on the figure-wheels this bar will move the
corresponding figure - wheel through nine-
tenths of a revolution, and in so doing would
“carry one” to the next higher figure-wheel.
To prevent this is the function of a bar 174,

(shown in Fig. 1 and detached in Figs. 21, 22,-

and 23,) mounted in the bar-carriage BC to
the left or in advance of the first register-bar
R. The forward cnd of bar-174 is elbowed,
as seen in Fig. 21, so that it will pass under
without touching the pinions of the figure-
wheels upon the advance movement of the
register-carriage RC. This bar 174 is set in
the bar-carriage and controlled by a dog O,

This.
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exactly as are the register-bars. (See Figl0.) -

Its forward end 174 is provided with a knob
and, controlled by a spring, as shown, is de-
signed to act upon a pin 175 of carrying-
arm 90 (see Fig. 23) and prevent carrying.
To advance or set this bar, a.special hammer
176 is provided. It is shown in Fig. 2, but
more clearlyin Tig. 21. Itsforward end isa
little in advance of and alittle lower than the

end of hammer K, so.that the register-bars

pass above it. The special subtraction-bar
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174, however, is downwardly bent to meet it,
as séen in Fig. 21.. The mechanism for mov-
ing the hammer is shown in Figs.-21 and 22.
The hammer is riveted to a rock-shaft 1772,
which surrounds a shaft 177, hereinafter re-
ferred to, and to the other end of which,is
attached the crapk-arm 178, The latter is
connected by a link 179 to an arm 180 of a
T'o this shaf} is also attached
the arm 182, to which is fastened the sub-
traction-key, as shown.” Fig. 22 also shows
part of the key-arm 183 of the multiplication-
key attached to a spindle 184, which passes
through the hollow rock-shaft 181 and the op-
eration of which will be presently described.

The operation of subtraction by the ma-
chine can now he comprehended. The min-
uend, is first set up on the register-bars R and
by them transferred to the figure-wheels, as
inaddition. Nextthe subtraction-key {(—) is
struck, as the result of which special bar 174
is set forward through the action of hammer
176, and a shiftis made to the complementary
arms g’ of the register-actuating mechanism

through the action of shift-rod 170 and the.

devices described above. Then the zero (0)

_ key is struck, which advances the first regis-
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ter-bar R through nine divisions, which.(when

‘the register-carriage moves forward) turns

the figure-wheel of the highest order in the
answer nine-ninths of a revolution, whilethe
special bar 174 prevents carrying, the cown-

-bined effect being to exclude one (1) from the

order or place in the result which is next to

the left of the highest figure in the subtra--

hend. "Then the subtrahend is set up—that
is, the figures composing it are struck from

the keyboard in their regular digital order

until the last figure of value in the subtra-
hend is reached, when one less is struck to
get the true complement. Thenregister-key
RB is struck and the subtraction performed
on the figure-wheels.

To illustrate by example, suppose the prob-
lem is: ’
5784
1296

4488

By the process of adding the complement
we have

5784
© 8704

......................

(1)4488

It will be noted that to set up the comple-
ment (8704) the keys 12 9arestruck,and then
for the last digit key 5 instead of 6 isstruck,
thus producing the effect of 4 on the regis-
ter-bar.

For multiplication and division some fur-
ther mechanism is called into operation, and
such mechanism will now be explained.

- Formultiplication itis necessary to prevent
the refurn of bar-carri ge BC, which return

--------------

the actioh of finger 8 of the vertical ,trinrod

7on detent 5. Now by depressing the mul- -

tiplication-key trip-rod 7 is prevented from
acting on detent 5, and as this is equally nec-
essary for division the key-arm 183 of the
multiplieation-key is prolenged and brought
underthe division-key, {+,) asshownin Figs.
1 and 28. We have already noted that this
key-arm is connected with one end of a hori-
zontal shaft 184, To the other end of this
shaft is attached ap arin 186. As shown in
Fig. 29, the free end of this arm carries a pin
resting normally at ¢he bottom of a slot in
trip-rod 7, s6 thai when the multiplication or
division keyisdepressed the arm 186 is raised
to the upper end of said slot and keepsrod 7
in its raised posifion, or, in other words, pre-
vents it from dropping into the position to
tripdetent 5, Thus the return movement of
the bar-carriage may be prevented. ,

The-operation of multiplying by this ma-
chine will be readily eomprehended and is
quite simple. First the multiplicand is set

up on the register-bars, and we will suppose’

thigtobe ‘6582.” Multiplication-key Xisde-
pressed, (and kept depressed by means here-
ingfter described until released,) thus pre-
venting return of the bar-carriage during the
operation. If the multiplier be ¢“743,” we de-
press the register-key RB three times, The
three resulting movements of the register-car-
riage give us three units times 6582 " on the
figure-wheels. Now strike the zero-key, (0,)
moving bar-carriage one space to the left,
which act alone ““ multiplies,” so to speak, the
pumber set up on the bars (6582) by ten. In
this position the registér-key iz struck four
times, (4 being the tens-digit of the multi-
plier,) thus placing on the figure-wheels forty
times ‘6582 and adding the result to the par-
tial productalready registered. Againstrike
the zero-key, shifting the bars another space
to the left, and strike key RB seven times,
which adds seven hundred times ““6582” to
the number registered on the figure-wheels,
which now exhibit the complete product:

6582 X 743=4,890,426.

The process could be reversed by bringing
the carriage BC to a position corresponding
50 the highest order of the multiplier, multi-
plying by that, and then shifting to the
next lower order by means of the shift-key
which is used in division and will now be de-
seribed. :

Fordivision, as has been already indicated,
the bar-carriage BC must he moved step by
step to the right, for a purpose which will be
made clear hereinafter. This movement is
effected through the operation of shifi-keys,
Tigs. 1, 27, and 28. The key-lever 187 of
this key is attached to a sleeve 187, mounted
loosely on rod. 173*. To this sleeve is also
secured the downwardly-extending arm 188,
connected by a link 189 with an oscillatory
arm 190, attachad to the shaft 177, heretofore

we have seen was automatically effected by ' referred to. The oscillatory arm 190 carries
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at ity upper end the combined release and
detent pawl101,shaped somewhatlikeahorse-
shoe. This pawl is shown in Fig. 28, where
for sake of clearness the rack s is omitted;
but the operation will be well understood by
reference {o Fig. Y. As there shown, one

aving = of thig device strikes’the tail ot de-

tent5 when arm 190 rocks forward, tripping
the detenn, and consequently 1'eleasm0' bar-
carriage BC, but at the same moment the
other wing 2/ ze%hes into the rack s and ar-
rests the bdl -carriage as soon as it has moved
one space. It will now be understood that
every time shift-key S is struck the bar-car-
riage is shifted or permitted to move one step
to the right—that is, toward its starting-

. point.

2¢

The stems of the multiplication, division,
and subtraction keys are. notched, as shown
at 192, Figs. 18 and 19, and each of these keys
is ptov1ded with a detent rod or dog 193, each
mounted in g lug on the under sxde ot‘ the
cover of the machine (see Figs. 1 and 3) and

- immpelled by a spiral spring 194 in the direc-
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tion to engage said notches. Consequently
when,say, “the multiplication-key is depressed
it is detamed so.long as that operation is be-
ing performed. These detent-rods all con-
verge to the stem of the release-key R? and
each is provided with a hook 194%, as shown
for one of the rods in Fig. 3, Whleh embraces
the stem of the release- key When the lat-
ter is depressed, the conical porsion 7* there-
of presses against this hook and retracts the
rod. A depressed special key shows to the
operator the condition of the machine, which
may be restored to the normal condition by
depressing release-key R.

Inasmuch as division is a short method of
making many subtraetions, the mode of pro-
cedure is somewhat similar. First the divi-

"dend is set up on the register-bars and trans-

ferred to the figure-wheels. Then division-
key < is struck, which has the double effect
of shlftmv all the keys to the complementary.
arms g and of raising trip-rod 7 to prevent
its acting upon detent 5 and releasing the
bar-carriage. Zero-key is then struck, as in
subtraction,advancingthe first register-bar R
nine divisions, it being remembered that by
the shift the zero-key hds now the same ef-
feet on hammer K thatthe *“9” key normally
has. The divisor is now struck on the key-
board in regular digital order, excepting that
(as in subtr ac‘mon) instead of the key repre-

senting the last digit of the divisor the key:

representing the next smaller digit is struck.
Thus we have set up on the register-bars the
true arithmetical complement of the divisor.
Bar-carriage BC is now shifted to the left
until the bar carrying the right-hand figure
of the divisor is under the right-hand figure
of the first partial dividend as exhibited on
the figure-wheels. - This shift is made by the
ﬁgure—key 9, (which now acts asthe zero-key
normally acts, simply making a shift without
disturbing the register-bars.) Now the reg-

616,132

ister-key RD is struck (making repeated sub-

tractions) until the partial dividend is ex-
hausted or is less tha. the divisor. Each
timethis key isstruck the first bar (which was
set to ©9,” as stated above,) carries one (1)
to the ﬁgule -wheel to its left thereby regis-
tering on that wheel the first figure of the
quoment At this point shift- key Sis struck
for a shift of the bar-carriage one step to the
right—that is, opposite Lhe figure-wheels of
the next par tial dividend—where the former
process is repeated, the first bar R recording
the next figure of the quotient on the figure-
wheel next to the right, &c., until the last
partial dividend is exhausted or a remainder
oceurs,

With this machine a remainder may be
again set up on the left-hand figure-wheels
and run rapidly to a decimal as far as de-
sired.

It will be observed that the first (or left-
hand) register-bar is utilized in division for
two purposeq-—-ﬁrst to exclude the excessive
unit,(as insubtraction,) and, second, torecord
the quotient on the adjacent figure-wheel.

One or two details of minor importance re-
main to be described. The first of these is the
register-lock 195 (illustrated in Figs. 25 and
26) and the associated details. This lock is

pivoted on a screw 196, tapped into the frame

of the registering-carriage,and is free to move
a short dlsmnce lengthwlse of this screw, be-
iny governed by a sprm(" (Shown in Fl" 2. )
Lock 195 has wings m' m* m®. 'Wing m/' nor-
mally rests on the head of a screw p, which
is one of the pivot-screws of link 29, already
referred to. When link 29 is raised at that
end by the depression of the register-key, the
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wing m' falls under the head of screw p. At .

this time key RB has been but slightly de-
pressed and the record of the item has been
made on the paper strip preparatory to the
advance of the register-carriage. I1f at this
point the operator sees that the record of the
item (which i visible to him through a win-
dow 220, Fig. 2) is incorrect, he may at once
release key RD, preventing registry of the
ineorrect item on the figure-wheels. Should
he do so, screw , acting agdiust the curved
side of wing m/, presses lock 195 outward
again against 1ts spring and carriage RC re-
turns to its normal position, so tlmt the in-
oorrect record may be erased and the item
correctly set up. If, however, key RB be
not released; but further depressed, wing m?
comes above and nearly into contact with a
plate 197, screwed to the support M* of the
carriage, before any bar R begins to register
with the pinion of a figure-wheel, and if dur-
ing this period of the movement key RB were

"released the pressure of screw p on wing m/

would bring wing m®snugly into contact with
plate 197 and lock the carriage against re-
turn movement. This locking action during
registry is important, because otherwise any
carrying mechanism which was tripped dur-
ing an incomplete registry would give a false
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1esult on the figurc-wheels. The function is
analogous to thab of the key-locking mech-
anism descnbed above.

When the register-carriage mkes its full
forward movement the 1nclmed inner surface
of wing m?* makes contact with pin198at the

end of plate 197 and the lock 195 is forced.

outward againstitsspring, withdrawing wing
m® from contaet with serew p and permitting
link 29 to drop.

1t is found desirable to employ means for
preventing the hammer K from driving reg-
ister-bars R by inertia farther than necessary
to set up the desired figure, which might oec-
cur in case of a violent stroke on a key.

. Buch means are illustrated in Figs. 4 and 5.
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A toothed bar or rack 200, mpunted slidingly
in a suitable support 209, is connected by a

link 199 with the bar 4, carrying hammer K.
A rocking frame consisting of a shaft 202,
arms 203 and 203* and a connecting~rod 204:
carries 2 dog 205.  Rod 204 extends horizon-

tally under all the k«y-levers b and at such |

a height that just as any lever completes its
downward. movement it depresses dog 205
into engagement with the tooth of the rack
200 corresponding with the key struck, in-
stantly arresting the hammer. The rocking

frame is controlled by a spiral return-gpring:
It will be under-

206 and a back-stop 207.
stood that the several key-levers and the bar-
carriage are returned to their normal posi-
tion by springs, as is common in type-writ-
ers, these springs being (to avoid unnecessary

confusion ang compheatwn) omitted from

the drawings,

The principle of this invention in its va-
rious parts may be applied in different ways
and, in fact, has been embodied by me in
mechanisms differing widely in details and
arrangements; but the machine herein de-
acribed exhibits the best and simplest mode
known to me of carrying the said invention
into effect.
thereto,

‘What I claim as my invention is—

1. In a ealculating-machine the combina-
tion with the figure-keys, of register-bars, a

. movable. support therefor and means for

ga
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brmvmg the. bars successively under centrol
of the keys, whereby numbers may be set up
in digital order on said bm's, substantially as
described,

2. Ina cwlrulatmv-machme, the combina-
tion with ten figure-keys, of .a series of reg-
istering devices or bars, a movable carriage
by meaus of which the registering devices are
brought successively in digital order under
the conmol of the’ ﬁvure~keys, and mechan-

ism actuated by the figure-keys for impart-

ing to the carriage a step by-step movement,
substantially as described. ,
. The combination with ten figure-keys,

-of a- series of register-bars, a movable car-

riage therefor, connectlons for feeding said
carriage one s_tep on the depression of any
key, an actuating device or hammer for mov-

T do not, however, limit myself

i1

ingsaid register-bars, and contfections where-
by said actuating device is moved by each
key through a distance corresponding with
the numerical vaiue of such key, substan-
tlally as described.

The combination with the ten figure-
keys, of the bar-carriage movable relatlve—ly
to said keys, a series of register-barg on said
earriage, and each movable independently
thereof, a hammer or actuating device to
which the register-bars are presented suc-
cessively by the movementof the bar-carriage,
connections between the hammer and the fig-
ure-keys whereby the formeris moved by each
key through a distance corresponding to the
numerical value of the key, and mechanism
for moving said earriage step by step as said
keys are actunated, so0 tha.t a number isset up

| upon said bars by depressing consecutively
| the keys corresponding to such number in

their proper digital order, substarntially as
described. »

5. In a ealculating-machine, the combina-
tion with the figure-keys, a series of register-
bars, a movablé carriage supporting the reg-
ister-bars, an actuating device common to the
several figure-keys, and mechanism actuated
bysaid keys for shifting the carriage to bring
the register-bars seriatim into oper ablve rela-
tion wwh said actnating device, substantlally
as described.

6. The combination with the figure-Keys, of
theregister-bars, a carriage forsaid bars, mov-
able relatively to said keys to bring the bars,
sucecessively under the action of said keys,
connections whereby the bars are moved a
distanee corresponding to thenumerical value
of the keys acting thereon, a register-carriage
supporting the bar-carriage and bars, totaliz-
ing or figure wheels, and a register key or de-
vice formoving theregister-earriageand caus-
ing the register-bars to act upon and transfer
to the figure-wheels the number set up on
said bars, substantially as described.

7. The combination of the ten figure:keys,
the hammer carried by a rock-bar under the
control of all said keys, the register-bars, the
bar- carmaoe, means for imparting to the lat-
ter an intermittent movement, the register-
carriage supporting the bar-carr iage, the reg-
ister-key, and the ﬁ‘rure wheels, substantmlly

as described. -

8. The combination with the figure-keys
and registering mechanism actuated thereby,
of the bar-carriage movable intermittently by
said keys, the reglster-bal s mounted and mov-
able thereon transversely of the movement
of said earriage, the register-carriage support-

-ing the bar-carriage and bars and movable in

a line parallel with the movement of the lat-

 ter, the figure-wheels with which the barsare

engaged by the movement of the register-
carriage, and means for moving and 1eturn-
ing the latter, substantially as described.
9. The combination with the.figure-keys
and registering mechanism actuated thereby,
of the par- carriage movable intermittently by
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said keys, a detent normally preventing the
return of said carriage, the register-bars on
said earriage, the register-carriage supporting
said bar-carriage, and movable in a direction
transversely to the movement thereof, totaliz-
ing or figure wheels actuated by said register-
bars upon the advance of the figure-wheels,
means for advaneing and returning the reg-
ister-carriage, and a trip for automatically
releasing the bar-carriage from its detent upon
the return of the register-carriage, substan-
tially as described.

10. The combination with the figure-keys
and registering mechanism actuated thereby,
of the bar-carriage movable intermittently by
said keys, a series of register-bars movable
independently upon said carriage, a detent
for each bar for holding it in its advanced po-
sition, and a trip acting automatieally upon
the return of said carriage to disengagé all
said detents, substantially as deseribed.

11. The combination with the figure-keys
and registering mechanism actuated thereby,
of the register-bars, each movable independ-
ently of the others by said keys and register-
ing mechanism, a register-carriage suppofting
said bars, a series of figure-wheels, a key or
device for advancing said carriage to bring
said bars into zction upon. said wheels, and
means for causing the bars to engage said
wheels upon the advance movement of the
carriage, and to be disengaged therefrom be-
fore its return movement begins, substan-
tially as described.

12. The combination with the figure-keys
and registering mechanism actuated thereby,
of the register-bars, eacl movable independ-
ently of the others by said keys, the bar-car-
riage on which said bars are mounted, the
register-carriage upon which said bar-carriage
ishinged, the figzure-wheels, a register-key for
advancing the register-carriage toward the
figure-wheels, and connections between said
key and the bar-carriage whereby the latter
isturned on its hinge in one direction before
the register-carriage advances so as to bring

.the register-bars in position to engage said

wheels, and in the other direction to release
the bars from said wheels before the register-
carriage begins to return, substantially as de-
scribed.

13. The combination with the register-bars,
the bar-carriage supporting said bars and the
register-carriage supporting said bar-car-
riage, of the figure-wheels adapted to be en-
gaged by the register-bars upon the advance
of the register-carriage, a permaneatlock for
the figure-v heels and means for disengaging
said lock upon the advance of the register-
carriage, substantially as deseribed.

14, Thecombination with the register-bars,
the bar-carriage and register-carriage, of
the figure-wheels mounted to tarn independ-
ently on & common arbor, a key for advanc-
ing the register-carriage to bring the register-
bars into engagement with the figurc-wheels,
and earrying mechanism comprising a series

of dogs one for each figurs-wheel; and mech-
anism for bringing each dog info action to
turn its wheel one space, when the next ad-
jacent figure-wheel completes a revolution,
substantially as described. .

15. Thecombination with the register-bars,
the bar-carriage, and the register-carriage, of
the fizure-wheels mounted to turn independ-
ently on a commen arbor, and having a frie-
tional connection with said arbor, carrying
mechanism for the figure-wheels, and unison
mechanism comprising stops for each wheel
to arrest it on reaching the unison or starting
point when said arbor is turned in the direc-
tion opposite to the normal rotation of said
wheels, substantially as deseribed.

16. The combination with the figure-keys
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and hammer or register-actuating device of>8s

the register-bars, movable each to ten differ-
ent positions, a carriage for said bars moved
intermittently by said keys to bring the bars
successively under the action of said hammer,
a type-plate carrying figures attached one to
each bar, and printing or recording mechan-
ism for taking an impression of the numbers
registered on said Dbars, substantially as de-

"seribed.

17. The combination with the figure-keys
and hammer or register-actuating device, of
the register-bars, movable each to ten differ-
ent positions, a carriage for said bars moved
intermittently by said keys to bring the bars

‘srecessively under the action of said hammer,

a type-plate carrying figures attached oue to

.each bar, and printing or recording mechan-

ism for taking an impression of the numbers
registered on said Dbars, said printing or re-
cording mechanism being removably support-
ed on the machine, substantially as described.

18. The combination with the register-bars
for registering the figures comprising a num-
ber, type-plates one for each bar and movable
therewith, figure-wheels, a register-carriage
for moving said bars into engagement with
said wheels, a register-key for moving said
carriage, recording mechanism for takingan
impression of the number registered on said
bars, and connections between the register-
key and the recording mechanism whereby

‘the latter is-actuwated from the former, sub-

stantially as deseribed,

19, The combination. of the register-bars
for registering the figures composing a num-
ber, type-plates one for each bar gnd movable
therewith, the figure-keys and hammer actu-
ated thereby, means for bringing the bars
successively under the operation of said ham-
mer, the recording mechanism, and the shift-
able decimal-point marker; substantially as
described. N

20. The combination with the figure-keys
and the register bars or devices for register-
ing a number struck upon said keys, of lock-

ing mechanism operated upon the depression

of any key to lock all the other keys until the
said key has been depressed tlie full distance,
said locking mechanism comprising a lock-
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bar having a series of stop-pins, one for each
key, and cam-plates, one on each key-lever,
acting when a key is depressed to move said

Jock-Larto its operative position until the key

is far enough depressed to clear theé loek-pin,
substantially as described.

21. The combination with the register-ac-
tuating device or hammer, apd the register-
bars operated thereby, of the ten figure-keys,
and a series of actuating-arms, one.for each
key, each adapted to impart to said hammer
a definite movement, different for each arm
and corresponding to the numerical value of
said key, substantially as described.

23. The combination with the register-ac-
tuating device or hammer, and the register-
bars operated thereby, of the ten figure-keys,
a series of actuating-arms one for cach key
adapted to impart to said hammer a definite
movement different for each key, a series of
complementary arms one for each key, and
means for shifting the keys into connection
with the complementary arms, substantially
as described.

23. The combination with the register-bars
and the hammer for actuating them, of the
ten figure-keys, a series of actnating-arms,
oue for each key, each adapted to impart to
said hammer a definite movement different
for each key, a series of complementary arms
one for each key, a subtraction-key and a di-
vision-key, and means whereby when either
of the last-mentioned keys is depressed the
figure-keys are shifted into connection with
the complementary arms, substantially as de-
seribed.

24. Thecombination with the register-hars,
the figure-wheels upon which the said bars
register, the carrying mechanism for said fig-
ure-wheels, and the hammer for actuating
said bars successively, of the ten figure-keys,
a series of actuating-arms, one for each key,
each adapted to impart to said hammer a defi-
nite movement corresponding with the arith-
metical complement of the figure by which
such key is designated, means for bringing
the register- bals into engagement Wlth the

13

figure-wheels, and means for preventing the
operation of the ecarrying mechanism upon
the figure-wheel adjacent to the first register-
bar, substantially as deseribed. /

25. The combination with the hammer, or
registering device, and the ten figure-keys,
of a series of actuating-arms, one for each
key, for use in addition and multiplication,
a second series of complementary arms for
use in subtraction and division, and means
for shifting the figure-keys from one to the
other series of arms, substantially as de-
seribed.

26. "The combination with the figure-wheels,
the register-bars for acting thereon, the bar-
carriage movable intermittently, a detent for
said bar-carriage, the register-carriage for ad-
vancing the register-bars to the figure-wheels,
release mechanism for normally releasing the
bar-carriage from said detent on the return
of the register-carriage, and a multiplication
key or device adapted when actuated to pre-

.vent the action of said release mechanism,

substantially as desecribed.

27. The combination with the figure-wheels,
the register-bars for acting thereon, the bar-
carriage, the figure-keys and eonnectxons for
moving said carriage step by step in one di-
1'eemon and for remsteruw numbers upon said
bars, and a special key and connections for
moving said carriage step by step in the other
dn'ectwn substanm.zlly as described.

28. The combination with the figure- wheels,
the register-bars for acting thez’eon the bar-
carriage, the 1'egister-carriage for adv'ancing
the bar-carriage and bars to the figure-wheels,
and the register-lock, actuated upon the ad-
vance movement of the register-carriage to
prevent its return until it has completed its
full stroke, substantially as deseribed.

In testimony whereof 1 have signed this
specification in the presence of twosubserib-
ing witnesses.

 ALFRED SAMUEL McCASKEY.
Witnesses:
CHARLES L. GOODSPEED,
T. V. GOODSPEED.
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