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SPECIFICATION forming part of Letters Patent No. 703,785, dated July 1, 1902.
Application filed July 2, 1900, Serial No, 22,251, (No model.)

To all whom it may concern:
Be it known that I, CHRISTIAN HHAMANN, a
subject of the King of Prussia, Emperor of

Germany, residing in Berlin, Germany, have

5 invented certain new and usefrl Improve-
ments in Caleulating-Machines, of which the
following'is a specification.

My invention relates to calculating-ma-
chines of the class adapted to perform the va-
riousarithmetical operationsof addition, sub-
traction, multiplication, division, and other
more complex operations.

The present invention consists in certain
improvements in that class of such appara-
tus in which driving mechanism is used to
operate indicating or registering mechanism
through the medium of devices the position
of which relatively to the driving mechanisin
determines the amount of movement given to
the registering or indicating mechanism.

The object of my invention is to provide an
apparatus of this class which while compara-
tively simple in construction shall be per-
fectly reliable, easily operated, and not liabie
to get out of order.

In carrying out my invention in the way
now best known to me I provide a driver of
simple construction which operates actuators
that are connected with the registering or in-
dicating mechanism. The driver consists of
a plate provided with a series of ribs or teeth
adapted to gear with the teeth of pinions car-
ried by shafts past which the driver moves.
The teeth of the driver are stationary or non-
adjustable, and preferably the plate is in the
form of a segment, which ig secured to a main
driving-shaft. The teeth on the driverare of
different lengths, gradually increasing from
one end of the series toward the other end,
and are arranged in an arc about the axis of
the driving-shaft, with which they are par-
allel. The pinions, with which the driver is
adapted to gear, are mounted on shafts par-
allel with the axis of the driving-shaft and
while always adapted to move with their
shafts are adapted to slide thereon, so as to
be brought into position to be operated by
any uumber of teeth on the driver or to be
entirely disconnected therefrom. The pin-
so ions and shafts just referred to constitute

what I call the ““actuators” for the register-
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ing or indicating mechanism. The driving-
shaft is operated by suitable well-known
mechanism, and the pinions are adjusted on
their shafts by means of slides, which move
in slots in the casing, on which are marked
numbers from ““0” to “9,” as in other ma-
chines of this class.

I would here state that my machine is
adapted to the decimal system of notation;
but my improvements may be employed in
machines wherein notations of other kinds
are used.

While I employ but one stepped driver,
apny desired number of actuators for the reg-
isteringorindicating mechanism may be used,
as the pinions of the actuators are so arranged
that any one or all of them may be moved
into or out of the path of the driver.

The indieating or registering mechanism
consists of wheels or disks bearing the num-
bers 07 to ““9,” inclusive, and these wheels
are mounted on shafts parallel with the driv-
ing-shaft and adapted to be connected with
and disconnected from the shafts of the actu-
ators. Kach indicator-shaft preferably car-
ries two numbered wheels, one intended for
indicating the sum in addition, the remainder
in subtraction and division, and the produect
in multiplication, while the other is primarily
intended to indicate the quotientin division;
but it also records the multiplier.

The indicator-shafts are arranged in an are
around the axis of the driving-shaft and are
mounted in bearings in a part of the casing,
which may be turned about the axis of the
driving-shaft, so that any one of the indica-
tor-shafts may be brought into line with any
one of the actuator-shafts and operatively
connected therewith.

In order to perform the operation of what
istechnically knownas *‘carrying” or “ trans-
ferring”’—that is, when an indicator-wheel
has 1e<rlbtered nine and the machine is about
to 1’@”’18(]61‘ ten (or “0”)—I provide novel de-
vices whexeby each indicator-shaft is made
to operate devices that actuate the next indi-
cator-shaft in the series to properly ‘‘carry”
or ‘‘transfer” the desired number. Briefly

stated, these devices consist of sliding dogs
adapted to be moved in guides in the frame
of the machine and to he operated by projec-
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tions on the indieating mechanisni, said dogs
being adapted to engage with and set pawls
that revolve with the driving-shaft and are
adapted to connect with the indicating mech-
anism to properly actuate it. Kach of said
pawls is adapted to engage with each one of
the members of the indicating or registering
mechanism.

TFor simple operations, such as that of ad-
dition, only one such pawl is required; bus
for the operation of subtraction a series of
such pawls is used. Another pawl is, how-
ever, employed for actuating the wheels of the
indicating or registering mechanism which
indicate the quotient. This pawl, while re-
volving with the driving-shaftsimultaneously
with the others, is operated once in each revo-
lution by a projection or cam on the frame of
the machine and at each revolution operates
the registering or indicating mechanism in
such manner as to indicate the number of
complete turns given to the driving-shaft
when solving any particular problem. It
hence records the quotient in division and
the figures of the multiplier, as will herein-
after more fully appear.

In order to return the indieating or regis-
tering wheels to zero, toothed segments are
employed, which revolve with the driving-
shaft and are adapted to gear with mutilated
wheels on the indicator-shafts, the arrange-
ment being such that the produact-wheels may
be returned to zero without disturbing the
quotient-wheels, or vice versa, or both sets
of wheels may be simultaneously returned to
Zero. ' ‘

When performing the operations of addi-
tion and subtraction, the positions of the in-
dicator-shafts relatively to those of the actua-
tor-shafts need not; be changed; but when di-
viding or multiplyingitis necessary tochange
these relations. Therefore the indicator-
shafts are carried by a part of the casing that
is adapted to turn about the axis of the driv-
ing-shaft, so that any indicator-shaft may be
brought into line with and connected to any
actuator-shaft. To do this, the part of the
casing carrying the indicating mechanism is
adapted to move longitudinally on the driv-
ing-shaft and to be turned thereon, locking
devices being provided for securely fastening
the two parts of the casing together when the
proper relation is established.

Other featnres of the invention and the de-
tails of construetion will be hereinalter more
fully described.

The aceompanying drawings show a caleu-
lating-machine embodying my improvements
in what is believed to be the best and most
efficient form. Some partsof the mechanism
may be employed without others or in ma-
chines differing in other respects from those
herein shown. TUnless otherwise specified
the parts are of usual well-known construc-
tion.

The novel features of the invention and the
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subject-matier elaimed are hereinafter desig-
nated.

Tigure 1 shows a vertical central section

made longitudinally through the machine.
Only one, however, of the actuator-shafts is
shown, and some of the parts are shown in
elevation instead of in section. Fig. 2 isa
detail view, partly in section and partlyin ele-

vation, illustrating particularly the devices

employed for connecting the indicator-shafts
with the actuator-shafts, and this figure also
illustrates a partof the transfer mechanism,
some of the parts thereof being in a different
position from that shown in Fig. 1. Fig.31is
adetall view, inlongitudinal section, of oneof
the members of the indicating mechanism.
Fig. 4 is a detail view showing part of the de-
vices for limiting the longitudinal movement
ofthecasingof theindicating mechanism rela-
tively to the casing of the driving and actu-
ating mechanism. Fig. 5 shows a top plan
view of the machine with some of the pointers
or slides omifted and with some paris shown
insection. Fig. 6 shows a cross-section of the
machine on the line 6 6 of Kig. 1 looking in
the directionof thearrows. Itillustrates par-
ticularly the driving and actuating mechan-
ism. Apartofthecrank mechanismisbroken
away. I'ig.7isa detail view illustrating par-
ticularly the counstruction and operation of
the transfer mechanism. Ifig. 8§ is a detail
view illustrating particularly the construc-
tion and operation of the devices for return-
ing theindicating mechanism tozero. Inthis
figure the mechanism is reversed or turned
upside down. Tigs. 9 and 10are merely dia-
grams further illustrating the construction
and operation of the transfer mechanism.
Fig. 11 is a diagram showing the number of
Indicator-shafts employed and the mutilated
wheels thereon which return the quotient-
wheels tozero. In thisfigure the mechanism
is turned upside down. Tig. 12 is a detail
view illustrating the delay-pawls. Ifig.18is
s diagram illustrating the arrangement of the
numbers on the produet-wheels. Tfig. 14isa
diagram illustrating the arrangement. of the
double series of numbers on the quotient-
wheels.

The different figures of the drawings are
not all on the same scale.

The main driving-shaft1is shown as being
mounted in bearings in the ends ¢ ¢ of a cy-
lindrical casing 2, which is firmly attached to
a bed-plate C. The driving-shalt is operated
by a crank & at the rear end of the machine
outside the easing and secured to a laterally-
projecting shaft 8', which is geared with the
driving-shaft 1 by beveled pinions 9 and 10.

As it is desirable to give the driving-shaft
one complete turn at each operation of the
mechanism, I provide a stop for the handle,
cousisting, preferably, of a spring-finger 15,
attached to the bed-plate and adapted to en-
gage with a lug 16 on the handle. When the

haudle is in the position shown in Fig. 6, the
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stop engages the handle and prevents the
free movement thereof; but it-is readily dis-
connected therefrom by the exertion of slight
additional force. Each time that the handle
engages the stop a click is heard, which noti-
fies the operator that the shaft has been given
acomplete turn and thatthe driver has passed
by all the actuators. As indicated in Fig. 6,
a slight depression b is formed in the upper
end of the stop to effect the operations above
mentioned.

The driver 3, which is arranged within the

casing 2 and securely fastened to the driving-,

shaft, is shown as consisting of a segmental
plate provided on its outer surface with a se-
ries of longitudinal ribs or teeth u, arranged
in the arc of a circle around the axis of the
driving-shaft. Ninesuch teeth are employed,
and they gradually increase in length from
one end of the driver to the other end. The
teeth are fixed or rigid, no adjustment of the
teeth being required during any part of the
operation.

A series of shafts 4, parallel with the driv-

ing-shaft, are arranged in an arc about the ;

axis of said shaft outside the path of the
driver. These shafts have bearings in the
end plates @ ¢/, in which they are free to turn
without moving endwise. Ilach shaft 4 car-
ries a pinion 5, provided on its periphery with
a continuous series of teeth, and each pinion
is econnected to the shaft, so as to always re-
volve therewith while adapted to slide longi-
tadinally thereon. A feather-and-groove con-
nection, such as shown, is the most suitable
for this purpose. Slots 6, parallel with the
shafts 4 and substantially corresponding in
length therewith, are formed in the casing
adjacent to the actnator-shafts, and the cas-
ing is provided with a series of numbers from
0 to °“9,” adjacent to each slot. Iach pin-

ion 5 may be moved longitudinally along its |

shaft and set in any desired position rela-
tively to the driver by means of a knob 7, at-
tached to a slide 9, which moves in the slot
6 and engages the pinion by means of in-
wardly - projecting lugs %'. Similar slides
have heretofore been used in machines of
this class, and those shown need no further
description.

Preferably one end of the driveris arranged
close to the end plate a, while the other end
terminates a short distance from the end
plate «', leaving a space which when occu-

pied by the pinions permits the driver to be’

revolved without actuating them. Itis obvi-
ous that when one or more of the pinions are
moved out of this space they will be brought
into engagement with the driver when the
latter is revolved, and the amount of move-
ment given to a pinion will depend on the ex-
tent of movement longitudinally on the shaflt
4 given to the pinion by the knob 7. Thus

any pinion may be moved to the extent of
from one to nine teeth during one revolution
of the driver, the tenth tooth bheing operated
by the next succeeding vevolntion of ithe

driver, at which time the carrying or trans-
fer mechanism is brought into operation in
the manner hereinafter deseribed.

Each actuator 4 has secured to it a wheel
25, provided on its periphery with a continu-
ous series of ten teeth. These toothed wheels
are arranged outside the casing 2, the shafts
4 being extended through the end plate a for
this purpose.

Tlhe registering or indicating mechanism is
contained within a casing 11 at the front end
of the machine that is adapted to move rela-~
tively to the casing 2, both longitudinally on
the driving-shaft and in an are about said
shaft. The casing 11 is eylindrical in form,
like the casing 2, and has a circular end plate
50, formed with a long hub 51, surrounding
the driving-shaft, the hub outside the casing
being formed with a handle 52, by means of
which the casing 11 may be turned either
about the axis of the driving-shaft or may be
moved longitudinally on said shaft. A cap
30, secured to the projecting end of the driv-
ing-shaft 1, has interposed between it and the
handle 52 a spiral spring 14. This spring
tends to move the casing 11 toward the cas-
ing 2. Nearits inner end the casing 11 is en-
larged, as shown at 53, for the purpose of ac-
commodating delay-pawls 54, such asare com-
mouly employed in this class of machines o
prevent the shafts of the indicating or vegis-
tering mechanism from moving beyond pre-
determined points. Theend of the casing 11
which adjoins the end of the casing 2 is
formed with a series of recesses 12, parallel
with each shaft of the registering or indicat-
ing mechanism, and a lug 13, carried by an
arm or plate 53, secured to the easing 2, is
adapted to enter successively said recesses
12. These devices permit the casing 11 to be
turned about the axis of the driving-shaft
relatively to the casing 2 and to then be locked
together, so as to prevent further movement
of this kind. When adjusting the easing 11
relatively to the casing 2, the former is moved
longitudinally against the force of the spring
14 until the lug 18 is free from the recesses
12. Then the casing 11 may be turned about
the axis of the driving-shaft, so as to bring
any one of the other recesses 12 into line with
the lag 18. At this time the casing 11 may
be moved toward the casing 12, when the lug
13 will engage the new recess 12, and thus
lock the two casings together. DBy this ar-
rangement any one of the indicator-shafts
may be brought into line with any one of the
actuator-shafts. This adjustment of the ap-
parabus is incident to the operation of the ma-
chine when solving problems in multiplica-
tion and division.

Theindicator-shafts 26 are mounted in bear-
ingsin the outside énd plate 50 of the casing
11 and in the annular frame-plate 56,attached
to the casing 11 near its inner end. These
shatts 26 are parallel with the driving-shaff
and are arranged in the are of a cirele, whose
radius corresponds with that of the ave in
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which the actuator-shafts are arranged. In
the machine shown in the drawings eleven
indicator-shafts are employed (see IMig. 11)
and six actuator-shafts; but this number
may of course be varied. Fach shaft 26 car-
ries a numbered wheel 18, which I cali the
“product - wheel,” and each of said shafts
26 or part of them, as shown in Fig. 11, also
carries another numbered wheel 23, which
I call the ‘“quotient-wheel.” The product-
wheel is securely fastened to the shaft 26,
while the quotient - wheel is attached to a
sleeve 21, surrounding the shaft 26, but
adapted to turn independently thereof. The
wheels 18 and 23 are of course provided on
their peripheries with suitable series of num-
bers, the quotient-wheel being provided with
two series arranged in reverse order. The
arrangement of the figures on the product-
wheels is illustrated in Fig. 18, while the ar-
rangement of the figures on the quotient-
wheels is illustrated in T'ig. 14. A wheel 17,
having a continuous series of ten teeth, is
secured to the inner end of cach shaft 26 be-
tween the end plate ¢ and the ring 56, while
another wheel 19, provided with nine teeth,
is secured to each shaft 26 between the quo-
tient-wheel 23 and the product-wheel 18, a
sleeve 57 being interposed between the wheels
18 and 19 to separate them. When any of
the shafts 26 do not carry quotient-wheels,
the wheels 19 may be secured to the shafts in
any-suitable way. The teeth on the wheel 19
are similar in size and arrangement to the
teeth on the wheel 17, except that one tooth
is omitted, leaving a blank space 58, Iig. 8,
for a purpose hereinafter described.

Each sleeve 21,in addition to carrying a quo-
tient-wheel 23, has firmly secured to it two
toothed wheels 22 and 24." ach wheel 22 is

Py

formed with a continuous series of eighteen

teeth, while each wheel 24 is provided with
seventeen teeth, one tooth being omitted for
a purpose hereinafter desceribed.

Righteen teeth are employed on each wheel
22 in order to correspond with the number of
figures on the quotient-wheels, as indicated
in Ifig. 14. : .

Any one of the indicator-shafts may be
turned or set independently of the others by
means of a knob or handle 20, and the num-
bers on the wheels 18 and 28 may be viewed
through openings 43 and 44 in the casing.

Each wheel 17 is provided with a coupling-
lug 27, adapted to enter the spaces between
the teeth on the wheels 25. Each lug is shown
as being formed on a base or bracket 59, se-
curely fastened to a wheel 17, Each lug 27
is located direetly under the axis of the indi-
cator-shaft when ““0” appears in the casing
43 above said shaft. Inother words, the Ing
and the “0” are diametrically opposite to
each other.

‘When the two casings 2 and 11 are together,
as shownin Figs. 1 and 2, each indicator-shaft
iscoupled to the corresponding actuator-shaft
which may bein line with it, so that when one

703,785

of the actuator-shaftsisoperated by the driver
the indicator-shaft coupled with such actua-
tor-shaft is correspondingly operated. The
devices deseribed constitute a simple means
for coupling and uncoupling the indicator-
shafts and actuator-shafts, as by simply mov-
ing the casing 11 longitudinally away from
the casing 2 the two sets of shafts are uncou-
pled, while they may be again coupled by
simply moving the casing in the opposite di-
rection. When it is desired to couple an ac-
tuator-shaft with another indieator-shaft, it

1s only necessary to move the casing 11 lon-

gitudinally away from the casing 2, turn it to
the proper extent about the axis of the driv-
ing-shaft, and then move it toward the casing
2 again, the lug 27 engaging between the teeth
of the proper wheel 25 without farther ad-
justment,

In order to “carry” tens or ““transfer,” T
provide the following mechanism: The end
plate « is formed with an annular boss a2,
surrounding the driving-shaft, and this boss
is formed with a series of radial recesses o,
in which are arranged a series of radially-slid-
ing dogs 28. The ends of the recesses are
closed by an annular plate 31, (shown partly
broken away in Fig. 7,) secured to the hoss @
in the manner clearly indicated in the draw-
ings. Thedogs project at both ends from the
boss, the upper end of each dog being formed
with a double incline, while the lower end
carries alaterally-projecting arm 60, carrying
a cam 39, arranged close to the lower end of
the nextl succeeding dog in the series. Near
its upper end each dog is formed with two
notehes 61 to receive a spring-actuated dog
29, having a doubly-inclined engaging end,
the arrangement being such that any of the
dogs 28 may be moved radially inwardly or
outwardly by the use of sufficient force, bub
when this force is withdrawn the dog 29 will
engage with one of the notches 60 and hold
the dog 28 in one of the two positions deter-
mined by the location of the noteches. The
cams 39 on the sliding dogs 28 are adapted
to engage pawls 32, earried by a support 45,
secured to the driving-shaft. The support
45 consists of a cylindrical metal casting, the
end 46 thereof next the plate ¢ being formed
with a series of radial recesses in which the
pawls 32 are arranged. The flanged portion
47 of the casting is slotted, as shown, to ac-
commodate the movement of the pawls, and
sockets 48 are also formed in the flange to
accommodate spiral springs 57, which bear
against the pawls above their pivots 49 and
tend to move the outer ends of the pawls away
from the plane of the wheels 17 and against
the ring 81. The upper ends of the pawls are
adapted to at times engage with the teeth of
thewheels 17.  The edges of the pawls facing
the end'plate @ are recessed at 63 in line with
the eams 39 on the dogs 28 when the latter
are in their normal or outermost position. A

series of pins 34 are secured to the end 46 of
just above

the casting elose to the pawls 32,
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their pivots, as clearly indicated in Figs. 1

and 5. The pawls 32 are arranged to follow
the movement of the driver—i. e., to operate
on the indicator-shafts after the driver has
operated on them—and the upper ends of the
pawls are wider apart than the indicator-
shafts, as shown in Fig. 10. When the dogs
28 are in their normal or outermost position,
their upper ends are arranged in the paths of
the pins 27, as indicated in Figs.1 and 7.
‘Whenan indicator-wheel has registered nine,
the coupling-pin thereof will be approxi-
mately in the position indicated at 27 in Fig.
7. When this wheel is advanced one tooth
beyond the *“9,” the pin will pass from the
position 27' to the position 27 in Fig. 9. In
doing this the pin will press the dog 28 in-
wardly, as indiecated in Fig. 7, causing the
cam 39, carried by the dog, to move into the
path of apawl 32 below the recess 63, so that
when said pawl moves past the cam 39 its up-
per end will bemade to engage with the wheel
17 of the adjacent indicator-shafr and will
move said wheel the distance of one teoth.
By this arrangement when one indicator-
wheel moves from *“9”to <°0,” the next adja-
cent indicator-wheel will be moved the dis-
tanceof one tooth and will register one. The
same operation occurs throughout the series
and need not befurther described. The dogs
28 are reset by the pins 34, which engage the
inner ends of the dogs and move them radi-
ally outward, the lower ends of the dogs be-

ing curved, as indicated in Fig. 7, to insure

a quick and easy movement.

It will be observed that each pawl 32 ro-
tates about the axis of the driving-shaft and
is adapted to engage with any one of the
wheels 17.  When performing simple opera-
tions, such as those of addition, only one
pawl 32 need beemployed; but when perform-
ing more complex operations, such as those
of subtraction, a series of pawls are neces-
sary; butinanyeventeach pawl32isadapted
to operate upon any one of the wheels 17.
Obviously as soon as the dog 28 is moved out-
wardly the pawl 32 is free to return to its
normal position out of engagement with the
wheel 17,

It is obvious that when performing oper-
ations in subtraction the borrowing of tens
must be effected backward-—that is to say,
from right to left. Therefore a plurality of
radial pawls 32 are employed, the number of
pawls corresponding to the number of actu-
ator-shafts, and the angular distance between
the pawls at their outer ends is made greater
thanthedistance between the actuator-shafts,
as indicated in IMig. 7. The operation of the
series of pawls may be thus illustrated: As-
suming that one is to be deducted from one
hundred thousand, the knob 7 in the last slot
to the right is set at ““1” and the number
€¢100,000 s “‘set up” on the products-wheels
18. The driver being given one complete
turn moves theunits-wheel 18 to the right from
07 to “9,” causing the number ¢100,009”

5

to appear on the wheels 18. In doing this
the pin 27 of the units-wheel passes from the
position 27 in Fig. 7 to the position 27’ in the
same figure, thereby depressing the adjacent
sliding dog 28 on the right-hand side of the
series before the first pawl 32 on the right has
reached the swell or cam 39 on this dog. As
said pawl passes over this cam the wheel 25
on the second indicator-shaft from the right
is turned a distance ot one tooth, and the cor-
responding indicator - wheel 18 is changed
from ““0” to *“9,” the indicator-wheels now
showing the number ¢¢100,099.” While this
is being done the pin 27, connecting the
second wheels 25 and 17, depresses the second
sliding dog 28, and the second pawl 32, pass-
ing over the cam on this dog, causes the third
indieator-wheel to be turned from 0% to ¢9.”
This action is repeated throughout the series
in suceession, and the number ‘¢ 99,9997 will
finally appear on the indicator-wheels., In
each instance as soon as the pawl 32 has acted
& pin 34, placed next to it, lifts the sliding
dog 28, which had caused its action, back into
its raised position, so that the following pawl
pasges it withoutactingagain on the wheel 17.

Each quotient-wheel 23 is operated by a
pawl 35, preferably arranged at the end of
the series of pawls 32. This pawl is con-
structed and mounted in a manner similar to
the pawls 32, being pressed outwardly against
the ring 51 by a spring 37; but it is moved
into engagement with the wheel 22 of the ad-
jacentindicating-shaft once during each com-
plete turn of the driving-shait by a lug or
cam 38, preferably placed on the ring 51 be-
low the third actuator-shaft, counting from
right to left. (See Figs. 7and 9.) - Thus the
wheels 23 are made to indicate the number
of turns given to the driving-shaft, and there-
fore records the quotient in division and the
figures of the multiplier. .

It will be observed that each member of the
indicating or registering mechanism is pro-
vided with two separate numbered wheels,
and each of said wheels is connected with a
mutilated wheel, the produects-wheel 1S be-
ing connected with a mutilated wheel 19 and
the quotient-wheel 23 being econnected with
a mutilated wheel 24. In order to return
the indicating-wheels to zero, I employ an
actuator A, formed with or secured to the
casting 45 and comprising two racks 40 and
41,the former being adapted to gear with the
wheels 19 of the several members of the in-
dicating mechanisim, while the latter, 41, is
adapted to gear with the wheels 24. Nor-
mally the racks 40 and 41 are out of engage-
ment with the wheels 10 and 24, as indicated
in Fig. 1; but they may be readily moved
into engagement with said wheels in the man-
ner hereinafter deseribed. When the indi-

cator-shaftsarearranged in anarcaround the
axis of the driving-shaft, the racks 40 and 41
are of course arc-shaped, and the actuator
may most conveniently be made to move
about the axisof the driving-shaft, the actu-
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ator, in fact, preferably beingsecured divectly
to the driving-shaff, so as to turn therewith.

Tt will be observed by reference to Ifig. 1
that the racks 40 and 41 are so arranged that
they may be nade to engage simultaneously
with a wheel 19 and a wheel 24 of each mem-
ber of the registering or indicating mechan-
ism, or the rack 40 may be made to engage
with a wheel 19 without causing the rack 41
to engage the wheel 24, or the rack 4l mayen-
gage the wheel 24 while the rack 40 is out of
engagement with the wheel 19. Thus the
product and quotient wheels may be simul-
taneously brought back to zero or the prod-
ucts-wheels may be brought back to zero
while the quotient-wheels are left undis-
turbed, or vice versa.

In orderto operate the zero mechanism, the
casing 111is moved longitudinally on the driv-
ing-shaft, so as to uncouple the indicator-
shafts from the actuator-shafts and to causé
the actuator A to engage the mutilated
wheels of the registering mechanism. If is
desirable when operating the zero mechanism
1o hold the casing 11 stationary. Tor this
purpose I provide a stop 40, adapted to en-
gage the end of the easing 11 and limit its out-
ward movement., As indieated, the casing is
provided with a series of openings of differ-
ent lengths z 2’ 22, thearrangement being such
that not only is the outward movement lon-
gitudinally of the casing 11 limited, but the
casing is prevented from moving around the
axisof the driving-shaft when the stop 40 en-
gages one of the recesses z z' 2% When the
stop 40 engages the recess z, the rack 40 is in
position to engage the wheels 19, while the
rack 41 is oub of engagement with the wheels
24.  When the stop 40 is in the recess z°, the
racks 40 and 41 simultaneously engage the
wheels 19 and 24, and when the stop 40 is in
the recess z* the rack 41 engages the wheels
24, while the rack 40 is ont of engagement
with the wheels 19. By simply turning the
crank 8 the actuator A may be made to re-
volve, so as to cause the racks 40 or 41, or
either of them, to engage corresponding muti-
lated wheels on the several members of the
registering orindicating mechanism and turn
the corresponding numbered wheels to suclh
position that zeros only may be seen through
the openings 43 and 41 or through one sct of
said openings.

The operation of the mechanism has been
clearly indicated while deseribing the con-
struetion of the machine; but I will briefly
describe the operation of the machine when
performing specific examples of arithmetical
calculations.

It is assumed that before commencing each
operation zeros appear through the openings
43 and 44.  Assuming that it is desired to add
four hundred and fifty-six and forty-one, the
number ‘“456” is set up on the top of the
casing 2. by means of Ithe knobs 7, the unit
““6” being set up by means of the knob 7 in
the slot 6 at the right-hand side of the ma-
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chine, which correspondswith the units-wheel
of the registering mechanisin. In a similar
manner the number *“5”is set up in the next
adjacent slot 6 corresponding to the tens-
wheel of the registering mechanism, and the
number ‘47 is set up in the next slot 6 cor-
responding with the hundreds-wheel of the
registering mechanism. The operation of
setting up the numbers on the seale moves
the pinions 8 corresponding with the lknobs
7 which were shifted relativelyto the driver.
The pinion corresponding with the knob 7
which was moved to ‘“1” on the scale is
placed insuch positionrelatively to the driver
that six teeth of the driver will actuate if
when the driver is given one complete turn.
Inlike manner the pinion corresponding with
the Iknob 7 which was moved to “5” on the
scale will be actuated by five teeth of the
driver,andthe pinion corresponding with the
knob 7 which was moved to““4” on the scale
will be actuated by four teeth of the driver.
One complete rotation of the eranle 8 in the
proper direction will give a complete turn to
the driverinthe direction indieated by arrow

7, Fig. 6, and the numbers ““4 5 7 or 456”7

will appear in the appropriate wheels 1S,
Then the number ‘417 is set up on the scale
and the crank is again given & complete revo-
Iution in the same direction, causing the
driver to move the units-actuator shaft one
tooth and the tens-actuator shaft four teeth,
and the result ““497” will appear on the
proper indicator-wheels 18,

Suppose it is desired to add two thousand
six hundred and twenty-five to the 4977
now appearing on the indieator-wheels 18.
Thiz number “2 6 2 57— 2625"—Is set up
on the scale and the crank is given one com-
plete turn in the direction for addition. The
result ‘¢ 5,122 7 will then appear on the indi-
cator-wheels 18. : .

The tens are properly carried. It is not
thougit necessary to describe here just how
it is done, as I have already described the op-
eration of the transfer mechanism.

In performing the above operations three
differents numbers were added together—
CC456,7 41,7 and *2,625”7—and the driver
was given three complete turns. The quo-
tient-wheel 23 of the units member of the
registering mechanism will indicate 3,7
showing that three different numbers wero
added together.

In subtracting the operation is the reverse
of thatin adding. Suppose that two hundred
and forty-one is to be subtracted from thir-
teen hundred and sixty-five. The minuend
€1,5657 is set up on the wheels 18 by means
of the knobs 20. The snbtrahend ““2417 is
seb up on the scale by means of the knobs 7.
The crank is rotated in the direction indi-
cated in the drawings for subtraction and the
remainder 1,121 will appear on the wheels
18, the quotient-wheel 23 of the units mem-
ber showing the figure ““1.”  When perform-

ing operations in snbtraction, a plurality of
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pawls-32 are brought into action in the man-
ner before described.

When multiplying, other partsof the mech-
anismn are brought into use. Assuwming that
five hundred and thirty-two is to be multi-
plied by one hundred and twenty-four, the
operation is asfollows: The casings 2 and 11
are so arranged that the indicator-shaft at
the right-hand side of the machine is in line
with the right-hand actuator-shaft. The
number ‘“5327 is then set up on the scale
by meansof the knobs 7. The crank 8isthen
rotated four timesin the same direction as
that for addition. By this operation 5827
is multiplied with the units of the mulitiplier,
(in the present instance ““4,”) and the num-
ber ¢2,128” will appear on the products-
wheels 18. The next operation is to multiply
©“532” by ““20.” Todo this it is necessary to
shift the casing 11 to the right relatively to
the casing 2, so as to bring the tens member
of the registering mechanism in line with the
units-shaft of the actuator. This is done in
the manner before described by turning the

casing 11 and locking it by means of the lug
13. 'The crank § is then given two complete

turns in the direction for addition, and the
number “12,768” will appear on the wheels
18. The nexf operation is to multiply *“5327
by €“100.” - The casing 11 is shifted one point
to the right in the manner above described
and the crank 8 is given one complete turn.
The produet ““ 65,968 ” will now appear on the
wheels 18, while the multiplier 1247 will
appear on the wheels 23.

If, for instance, six hundred and twenty-
five is to be divided by twenty-five, the oper-
ation is the reverse of that for multiplication.
The indicator-shaft at tlie left-hand end of
the series is brought into line with the left-
The dividend ¢“625”
is set up on the proper wheels 18 at the
left-hand gide of the machine, while the di-
visor is set up by means of the knobs 7 in the
slots at the left-hand side of the casing 2.
The crank 8is turned in the direction for sub-
traction until the remainder of the dividend
issmaller than that of the divisor. After one
rotation of the erank the number **375” will
appear on the wheels 18.  After a second ro-
tation the number ‘125" will appear on the
wheels 18, the divisor ‘“25” being larger than
the first two figures of the remainder 12,7
The casing 11 is now shifted one point to the
left, and the crank is turned in the direction
for subtraction the necessary number of times
until the dividend is fully exhausted, which
in the present instance will occur after five
rotations of the crank. The wheels 18 now
only show zeros, indicating that there was
no remainder after the division, while the
wheels 23 show the quotient, which is ¢¢25.”
If the dividend had been six hundred and
twenty-seven instead of six hundred and
twenty-five, the number ““2” would appear
on one of the wheels 18.

Other examples of the operation of the ma-
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chine in solving different arithmetical prob-
lems might be given; but it is believed that
the above illustrations are sufficient to indi-
cate the operation of the machine when used
for all the different calculations for whieh it
is adapted.

I claim as my invention—

1. In a calculating-machine the ecombina-
tion of indicating mechanism forshowing the
results of the caleulations, actuators therefor,
and a stepped driver, the teeth of which are
fixed relatively to each other and which is
adapted to engage with and operato one or
mare of the actuators or all of them.

2. In a calculating-machine the combina-
tion of indicating mechanism for showing the
results of the caleulations, actuators therefor,
a stepped driver the teeth of which arefixed
relatively to each other and which is adapted
to engage with and operate one or more of the
actuators or all of them, and means for ad-
justing the actuators relatively to the driver.

3. In a caleulating-machine the combina-
tion of indicating mechanism for showing the
results of the caleulations, actuators therefor,
astepped driver, the teeth of which are fixed
relatively to each other and which is adapted
to engage with and operate one or more of the
actuators, or all of them, and means for ad-
justing the indicating mechanism relatively
to the actuators.

4. In a caleulating-machine the combina-
tion of adriving-shaft, indicating mechanism,
actuators thereforarrangedin different radial
positions in an arc around the driving-shaft,
and a stepped driver revolving about the axis
of the driving-shaft, and which is adapted to
engage with and operate one or more of the
actuators, or all of them during one revolu-
tion.

5. In a caleulating-machine the combina-
tionof adriving-shatt, indicating mechanism,

‘the members of which are arranged in differ-

ent radial positions in an arc around the axis
of the driving-shaft, actuators detachably
connected with the indicating mechanism,
and a stepped driver revolving about the axis
of the driving-shaft, and which is adapted to
operate oue or more of the actuators or all of
them during one revolution.

6. In a caleulating-machine the combina-
tion of adriving-shaft, indicating mechanism,
the members of which are arranged in an arc
around the driving-shaft,actuators, theshafts
of which are arranged in an arc around the
driving-shaft, and which are placed end to
end with the shafts of the indicating mechan-
ism, connections between the actuators and
the indicating mechanism, and a stepped
driver for operating the actuators.

7. In a calculating-machine the combina-
tion of indicating mechanism forshowing the
results of the calculations, actuators therefor,
and a single stepped driver, all the teeth of
which traverse a fixed path, and which are
adapted to engage with and operate one or
more of the actuators or ali of them.
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8. In a calculating-machine the combina-
tion of indicating mechanism for showing the
results of the calculations, actuators therefor,
a stepped driver, the teeth of which are fixed
relatively to each other and which is adapted
to operate one or more of the actuators orall
of them, and means for bringing any cne or
all of the actuators into the path of the driver
or to move them out of the path thereof.

9. In a caleulating-machine the combina-
tion of indicating mechanism, asinglestepped
driver, a series of actuator-shafts arranged
transversely to the line of movement of the
driver, and connected with the indicating
mechanism, pinions on the actuator-shafis
and means for moving the pinions on the
shafts into and out of the path of the driver.

10. In a calculating-machine the combina-
tion ofindicating mechanism, a driving-shaft,
a single stepped driver attached to the driv-
ing-shaft, and the teeth of which are arranged
in an arc around said shaft, a series of actu-
ator-shafts detachably connected with the in-
dicating mechanism and arranged in an arc
around the driving-shaft, pinions on the ac-
tuator-shafts, and means for bringing one or
more or all of said pinionsinto operative con-
nection with the driver.

11. In a caleulating-machine the combina-
tion ofindicating mechanism, actuators there-
for, a singlestepped driver, theteeth of which
are fixed, and which is adapted to engage
with and operate one or more or all of the ac-
tuators at one revolution, and means for con-
necbing any one of said actuators with differ-
ent parts of the indieating mechanism.

12. In a caleulating-machine the combina-
tion of adriving-shaft, a single stepped driver
secured to the driving-shaft and revolving
around the axis thereof, a series of actuator-
shafts arranged in an arc avound the driving-
shaft, adjustable pinions on said actuator-
shafts adapted to gear with the driver, a cy-
lindricalcasinginclosing the driver, actuator-
shaffsand pinions, aseries of indicator-shafts
arranged in an are around the driving-shaft,
and detachably connected with the actuator-
shafts, a cylindrical casing inclosing the in-
dicator-shafts and supporting them, means
for turning the casing of the indicating mech-
anism relatively to the casing of the driving
mechanism, and deviees for locking the two
casings together when adjusted.

13. In a calculating-machine the combina-
tion with the driving, indicating, and actuat-
ing mechanism, of transfer mechanism com-
prising a pawl adapted to engage with and
operate any one of the members of the indi-
cating mechanism, and a series of dogs actu-
ated by the indicating mechanism, and adapt-
ed to engage with and set said pawl.

14. In a caleulating-machine the combina-
tion with the driving, indicating and actuat-
ing mechanism, of a series of pawls each of
which is adapted to engage with and operate
any oune of the members of the indieating
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mechanism, and a series of dogs actuated by
the indicating mechanism, and adapted toen-
gage with and sef said pawls.

15. In a ealenlating-machine the combina-
tionof adriving-shaft, indicating mechanism,
the members of which are arranged in an are
around the driving-shaft, actuating mechan-
ism, connected with the indieating mechan-
ism, and the members of which are arranged
in an arc around the driving-shaft, a pawlre-
volving about the axis of the driving-shaft
and adapted to engage with and operate any
one of the members of the indicating mech-
anism, and a series of dogs actuated by the
indicating mechanism and adapted to engage
with and set said pawl.

16. In a caleulating-machine the combina-
tion of a driving-shaft, indicating mechanism,
the members of which arc arranged in an are
around the driving-shaft, actuating mechan-
ism, the members of which are connected with
the indicating mechanism, and which are ar-
ranged in an arc around the driving-shaft, a
driver engaging the actuating mechanism, a
series of pawls revolving about the axis of
the driving-shaft, and dogs operated by the
indicating mechanism and adapted to engage
with and set said pawls.

17. In a caleulating-machine the combina-
tion with the driving,indieating and actuat-
ing mechanism, of a recessed, pivoted pawl
adapted to engage with and operate the indi-
cating mechanism, and a series of sliding
dogs actuated by the indicating mechanism,
and provided with laterally-projecting over-
lapping arms carrying cams adapted to en-
gage with and set said pawl.

18. In a calculating-machine the combina-
tion with the driving, indicating and actuat-
ing mechanisn, of a series of pawls any one
of which is adapted to engage with and oper-
ate each member of the indicating mechan-
ism, a series of dogs actuated by the indicat-
ing mechanism in one direction to engage
with and set said pawls, and projections op-
erated by the driver which move the dogs in
an opposite direction to disengage thewm from
the pawls.

19. In a caleulating-machine the combina-
tion of the driving-shaft, the indicating and
actuating mechanism, the members of which
are arranged in an are around the driving-
shaft, a drviver revolving with the driving-
shaft, a pawl adapted to engage with each
member of the indicating mechanism and re-
volving about the axis of the driving-shaft,
and deviees for moving said pawl into and
out of engagement with the indicating mech-
anism.

20. In a ealculating-machine the combina-
tion with the driving, indicating and actuat-
ing mechanism, of coupling devices for con-
necting the indicating mechanism with the
actuating mechanism, sliding dogs moved in
one direction by said coupling devices, and a
pawl adapted to engage with the indicating
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mechanism and which engages with and is
set by said dogs.

21. In a calculating-machine the combina-
tion with the driving and actuating mechan-
ism, of indicating mechanism, each member
of which comprises two numbered wheels
adapted to turn independently of each other,
and each of which is econnected with a sepa-
rate mutilated gear-wheel, an actuator hav-
ing two racks for operating said mutilated
wheels, and devices for moving the actuator
to eaunse it to engage either one of said muti-
lated gears, or both of them.

22. In a caleulating-machine the combina-
tion of adriving-shaft, a driversecured there-
to and revolving about the axis thereof, actu-
ators arranged in an are around the driving-
shaft, indicating mechanism comprising a
series of members arranged around the driv-
ing-shaft, and each comprising twonumbered
wheels movable independently of each other,
a mutilated gear-wheel connected with each
of said numbered wheels, an actuator at-
tached to the driving-shaft and provided with
two racks arranged in an arc aboub the driv-
ing-shaft and adapted to gear with the muti-
lated wheels of the indicating mechanism,
and means for moving said actuator to cause

o

it to engage either one of said mutilated
wheels, or both of them.

23. In a caleunlating-machine the combina-
tion of a stepped driver, actuators adapted
to gear with the driver, indicating mechan-
ism connected with the actuators, an actua-
tor for returning the indicating mechanism
to zero, said driver, actuators, indicating
mechanism and actuator for bringing the in-
dicating mechanism to zero being arranged
concentrically about the same axis.

24, In a calculating-machine the combina-
tion of a single stepped rotary driver, indi-
cating and actuating mechanism arranged to
move about the axis of the driving-shaft,
mutilated gear-wheels connected with thein-
dicating mechanism, a toothed segment
adapted to engage with said mutilated gear-
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wheels, but normally out of engagement

therewith, and means for engaging said actu-
ator with said mutilated wheels.

In witness whereof I have hereunto set my
hand and affixed my name in the presence of
two witnesses.

CHRISTIAN HAMANN.

Witnesses:

HeNRY HASPER,
WoLDEMAR THAUPT.
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