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SPECIFICATION forming part of Letters Patent No. 561 ,099, dated June 2, 1896.
Application filed May 21,1894, Serial No. 511,980, (No model)

To all whom it may concern.:

Beitknown that I, IIRmNRICH ESSER, a sub-
ject of the Emperor of Germany, residing at
Aix-la-Chapelle, Germany, haveinvented new
and useful Improvements in Caleculating-Ma-
chines, of which the following is a specifica-
tion.

My improvements relate to calculatin g-ma-
chines by which long and tedious ealculations
may be solved; and the object of the im prove-
nients is to provide a machine of compara-
tively simple construction by which the re-
sults of problems to be solved, especially in
multiplying or dividing numbers,are obtained
in the shortest possible time and absolutely
correctly indicated on and by the machine.
The improved machine comprises three indi-
cators, which may be designated as ¢ operat-
ing - indicator,” “‘produect - indicator,” and
‘“quotient- indicator,” because by setting a
number as multiplier in the quotient-indica-
tor and a number as multiplicand in the op-
erating-indicator the product-indicator, after
manipulating with the operating-indicator in
one direction, shows or indicates the product
of the multiplication, and, vice versa, by set-
ting a number in the product-indicator as the
dividend and anumber in the operating-indi-
cator as the divisor and manipulating the op-
erating-indicator in a reverse direction the
quotient-indicator will show or indieate the
result of the division.

The invention consists in the arran gement,
disposition, and construction of these indica-
tors and deviees for manipulatin g with and
carrying numbers and results from one indi-
cator to another, as will be hereinafter more
fully deseribed, and pointed out in the claims.

My invention will be more fully understood
when taken in connection with the accom-
panying drawings, forming part hereof, in
which—

Figure 1isa vertical cross-section of my.im-
proved caleculating-machine, showing an ele-
ment of the operating-indicator mounted on a
shaft, the product-indicator slidingly mount-
ed on ahinged bed, and means for manipulat-
ing the product-indicator from the operating-
indicator. Tig. 2 is a similar view showing
the means of setting and locking an element
of the operating-indicator and also showing
the sliding and hinged product-indicator and

means conneeted to the latter for automatic-
ally locking the operating-indicator when the
product-indicator is to be moved one or more
places. Iig. 8 is a section on the line 3 3 of
Iig. 6, showing the quotient-indicator, means
for holding each element thereof in position,
means for operating a certain element from
the shaft of the operating-indicator, and also
showing in dotted lines the devices for brak-
ing or locking the said operating-indieator.
Fig. 4 is a section on the line 4 4 of Fig. 6,
showing a connection between two elements
of the quotient-indicator by which the ele-
ment of a high order is turned one tooth or
space by the adjacent element of the next
lower order. Fig. 5 is an elevation of the
crank attached to the shaft of the operating-
indicator and the locking device for the said
crank. Tig. 6 is a longitudinal elevation,
partly in section, of the machine, showing
the operating-indicator, the operating ormain
shaft, and the crank therefor, the quotient-
indieator, and the means for actuating a cer-
tain element of the latter from the shaft of
the operating-indicator. Fig. 7is a longitu-
dinal elevation, partly in section, of the ma-
chine,showing the product-indicatorslidin aly
mounted on a hinged bed, and showing also
the means by which a sliding tooth on the
main shaft of the operating-indicator is moved
opposite & certain element of the quotient-in-
dicator when the product-indicator is moved
on itshinged bed. Fig. 8 shows in detail the
construction of an element of the operating-
indicator; andTFig. 9 shows a plan of the ma-
chine,partly in section, taken at variouslines.

Referring now to the drawings for a fur-
ther description of my invention, A is the op-
erating-indicator mounted on the main or
operating shaft «, journaled in the machine-
frame M.

B is the quotient-indicator arranged at the
right-handside of the operating-indicatorand
above the shaft a.

C is the product-indicator slidingly mount-
ed on a bed ¢, which latter is journaled to the
frame of the machine by the bed extension ¢'
and hollow sleeve ¢, for a purpose to be here-
inafter more fully described.

The operating-indicator comprises a drum
or circular housing «’, which is fastencd by
the head-pieces ¢* ¢® to the shaft a, so that

60

05

70

75

So

85

go

ICO




10

15

20

25

30

40

45

50

55

Go

65

0

the drum turns with the said shaft whenever
the latter is turned in one or the other direc-
tion by the crank K. Inside the drum are
provided in grooves a! the wheels or elements
D, which are supported by the shaft ¢ and
are partially rotatable thereon. Anynumber
of wheels may be provided, but usually five
or six are found sufficient to carry on greater
caleulations, and these wheels or elements D,
Fig.9, representing units,tens, hundreds, &e.,
are each provided at a part of their periphery
with the humerals or digits from ““0” to *“9,”
which may alternately be brought to view at
sight-holes d% arranged in the housing and in
line with the numerals on each of the said
wheels. Adjacenttothesight-holesd®arepro-
videdslots d' for the handle-bars (5, Figs. 2, G,
8, and 9,which are contained in recesses of the
wheels D and serve to partially rotate the lat-
ter, and also operate the teeth d’, held in ap-
ertures of the housing or drums «’. There
arenine teeth d° for each wheel D, correspond-
ing to the numerals “1” to “9” on ecach
wheel. In addition tothese there are further
provided in slots of the housing ¢’ two other
tens-teeth d'® for each wheel D, one tooth be-
ing located in advance of the (unit) tooth cor-
responding to the numeral ‘17 and the other
in sucecession to the (unit) tooth correspond-
ing to the numeral ‘‘9,” and these two tens-
teeth d*° are operated and serve a purpose, as
will be hereinafter more fully described.
The teeth d° are normally flush with the out-
side of the housing «', except when the ma-
chine is in operation, at which time certain
teeth of one orallthe wheels D may be project-
ed beyond the surfaceof the housing in order
toengage a gear-wheel eof the product-indica-
tor C, as will be deseribed. . To bring one or
more of the outer ends of a series of teeth "
beyond thie surface of the housing, there are
provided two curved plates d'* and d*. The
plate d is fastened to the inner end of the
handle-bar d® and is held in a recess d%, cut
in the periphery of the wheel D, Figs. 2 and
8, by a spring d'*. The other curved plate d*
is held on the periphery of the wheel D and
projects laterally from one side thereof. At
the inner ends of the teeth and on one side
thereof ave provided notehes d¥, Iig. 11,
which engage one or the other of the curved
plates d'' d*. When the machine is not in
operation, the notchesare inengagement with
the plate d'', and if desired to bring a certain
number of teeth d* beyond the surface of the
drum ¢ in order to engage the gear-wheel e
thehandle-bar d®is pushed inward and turned
until the desired numeral of the wheel D to
be operated with presents itself in the sight-
hole df, indicating that a eorresponding num-
ber of teeth d° has been transferred to the
curvedplated®. Thehandle-bard®isthenre-
leased and automatically pushed ountward by
the spring d* pressing against the curved
plate d'l.  When one or more teeth ¢’ are
pushed outward in the manner described, the

respective wheel is locked to the housing ¢
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and is prevented from being further turned
by accident or other cause, the locking being
effected by the eurved plates d'* and d"* and
the teeth . The curved plate d“ abuts the
lastof the drawn-out teeth d® and the curved
plate d® the next succeeding drawn-in tooth
@, as will be readily seen from Fig. 2. To
bring the teeth d° into their normal position
again, the handle-bar d° is again pressed in-
ward until the two ends of the curved plates
A d®? are flush with each other and then
turned so as to transfer the outdrawn teeth
d? from the curved plate d*? onto the curved
plated!. By then releasingthe handle-bard’®
the spring d" pushes all of the teeth into their
normal position and within the housing «'.
The tens-teeth dY¥, disposed at each end of
a series of teeth @° for a wheel D, are each
provided with shoulders d', extending into
grooves a’, Tigs. 1, 2,6, and 9, of the housing
' ,sothatawedge-shaped projection f’ formed
on lever f, Figs. 1 and 2, of the product-indi-
cator C may force one of the said teeth d'°
outward to engage the gear-wheel e of the
product-indicator C and to rotate the said
wheel one tooth backward or forward, ac-
cording to the direction in which the shaft ¢
and the housing ¢ of the operating-indicator
A, together with the various wheels D locked
thereto, is turned, as will be more fully ox-
plained. The two tens-teeth d'are normally
held within their apertures of the housing by
the springs d'%, which are fastened at one end
to a flange a” at the inside of the housing.
The quotient-indicator B3, which is illus-
trated in Figs. 3,4, 6, and 9, is located above
the main shaft ¢ and is actnated by the lat-
ter. This indieator consists of a housing 0,
fived to the machine-frame in any suitable
manner, and any desirable number of ele-
ments B, Figs. 3, 4, and 6, journaled on a
shalt b% Each element of the indicator con-
sists of a recessed wheel &', having on its pe-
ripheralsurfacenumbersor digits from “0” to
«g” ingeribed thereon. On one side of the
wheel D' is formed a brake orregulating wheel
b%, having ten indentations, ¥ig. 5, in which
a roller b%, journaled to a lever 1%, hinged at
1% to the inside of the housing 0, engages.
The roller b* is constantly pressed into onc of
the said indentations by the spring 07, so that
the wheeld’ cannot, accidentally or otherwise,
be moved and present a numberat the respec-
tive sight-hole ®, Figs. 4, 6, and 9, of the
housing B which is not put there by the ac-
tions of the machine, as will be readily under-
stood. One of theindentationsof the brale-
wheel 1%, and corresponding to the number
¢(” inscribed on the peripheral surface of
the wheel V', is cut deeper than all the others,
as shown at 7, Fig. 3, to allow the roller ¢
and its lever {° to move toward the shaft a,
for a purpose to be deseribed. On the side

of the brake-wheel b? of each clement B’ is
formed or secured a gear-wheel 4%, in the
teeth of which a tooth &, Figs. 3, 4, G, and
9, slidingly mounted on the shaft ¢, engages
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to turn the said element B’ the space of one
tooth when the shaft ¢ is turned in one or the
other direction, as will be more fully de-
seribed. A erown-wheel 0%, Figs. 4 and G,
having also ten teeth, is secured to the side
of the gear-wheel %, and this is provided for
carrying ten units, tens, hundreds, &e., to
the element B’ of the next higher order or de-
ducting ten units, tens, hundreds from such
element, according to the direction of rota-
tion of the shaft ¢. Tor accomplishing such
manipulations a spring b4, Fig. 4, having a
tooth 0™ at its free end, is fastened to the re-
cossed wheel U, and this spring-tooth O is
ready to engage a tooth of the crown-wheel
0" whenever the numeral “9” is exposed in
the sight-hole 0® of the housing b. Tf then
the wheel U’ is turned to presenta <0” at the
sight-hole, the spring-tooth 0™ is forced, by
means of a roller 0, journaled inside the
housing b, as shown in Figs. 4 and 6, into the
crown-wheel 0 and turns the wheel &' of the
next element B’ one tooth, indicating that
ten units, tens, hundreds, &e., have been
carried.

The product-indicator C is slidingly mount-
ed uponaway ¢, whichis fastened to the an gu-
lar Hed ¢', forming a sleeve or hollow shaft 3,
journaled to the standards of the machine, as
shown in Figs. 1,2, 7, and 9. Inside the hol-
low shaft ¢? is contained asliding bar ¢, which
carries at one end the arm ¢, IMigs. 7 and 9.
This arm ¢* is extended toward the shaft «
andisprovided at its end witha fork ¢, engag-
ingthe grooved collar ¢, slidingly mounted
on the feathered shaft ¢, and on which the
tooth a” for actuating the respective elements
of the quotient-indicator is formed. The
other end of this sliding bar ¢* is provided
with teeth, with which the teeth of a gear-
wheel ¢, studded to the hinged bed ¢2, en gage,
Figs. 1, 2, 3, and 7.

The housing ' of the sliding produet-indi-
cator C is provided with a rack c®, meshing
also with the gear-wheel ¢7 of the bed c?, 80
that when the product-indicator is at its ut-
most position toward the left the arm ¢! is in
its utmost position toward the right. Insuch
positions the unit clements of the product-
indicator and the operating-indicator are in
line with each other, while the tooth «’, moved
along the shaft «, is in position to on gage the
unit element of the quotient-indicator B. If
now the product-indicator C is moved one
place toward the right, so that the tens ele-
ment of the product-indicator is in line with
the unit element of the operating-indicator,
the arm ¢* and tooth a” are in position to actu-
ate thetens element of the quotient-indicator.

In the drawings, Fig. 9, the arm ¢! is shown
in position toward the left in full lines and
toward the right to clearly illustrate the tooth
a” and its movement.

The product-indicator C is composed of a
number of elements ¢, rotatably mounted on
a shaft ¢ contained in the sectional housin g
C', and the latter is provided with as many

sight-holes e* as there are elements ¢/. Rach
clement ¢’ comprises a recessed wheel et, Figs.
2,7,and 9, on the peripheral smiface of which
digits from ““0” to ““9” are inscribed or print-
ed, so that one number at a time may be seen
through the respective sight-hole¢®.” On one
face of the wheel ¢* is secured a gear-wheel
€, meshing with the gear-wheel e, located in
aslot ¢ and journaled to the wall of a section
of the housing €', as shown in Figs. 1, 2, and
7. These elements ¢ are actuated by the
teeth d” and tens-teeth d¥ of the operating-
indicator A, which mesh with the gear-wheel
e, as will be more fully described. A spring-
lever € is provided on the housing ¢’ for
each of the gear-wheels e to hold and ad just
the elements ¢' into proper positions.

On the recessed side of the wheel et or,
rather, on the inside of the rim of the wheel,
is formed a triangular projection ef, Fig. 2,
acting as a cam for the right-angular lever e,
Figs. 2 and 7, which is hinged to the wall of
a section of the housing (/. One arm of this
lever is provided with a roller ¢8, and the other
arm is normally held in a slof e by a spring
¢!, which also tends to keep the roller ¢f in
contact with the said »im of the recessed wheel
el TIf an element e of the product-indicator
C isrotated by the teeth ¥ of the operating-
indieator and the cam ef engages the roller €3,
the right-angular lever ¢ is turned about its
pivot e and the free end of the arm ¢ is
forced out of itsslot e® and against a projec-
tion of the lever f, forcing the cam-shaped
end /' thereof into the groove ¢ of the oper-
ating-indicator, so that the said end is catsed
to engage one tens-tooth d'of the operating-
indicator and draw it out to engage with the
teeth of the gear-wheel e. o facilitate this
movement, the lower arm of the lever f may
be provided with a triangular bearing f2, two
sides of which are alternately in contact with
a roller /%, journaled to a lever 14, pivoted to
the frame of the machine. A spring f?, in-
terposed between the lever £ and the ma-
chine-frame, always tends to keep the lever
Jin a position as shown in Figs. 1'and 2. 1If
therefore the roller 3 engages the side of the
triangular bearing f2—i. e., in the other po-
parts, an engaging device for connecting said
sition of the lever f—little power is required
to force the roller 2 out of this side of the
bearing and the lever f into the position as
shown.

Thelevers fareautomatically broughtinto
the other or normal positions (not shown in
the drawings) by the grooves a® of the hous-
ing of the operating-indicator, which grooves
arenotcut entirely around the peripheral sur-
face of the said housing, but run gradually at
two places «® to the surface of the housing,
and it is by these wedge-shaped terminations
of the grooves a® that the levers 7 are brou ght
into normal position when the housing of the
operating-indicator is rotated in one or the
other direction, as will be readily understood.

The housing €', composed of sections fas-
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tened together, of the product-indicator C is
provided near its bottom with an additional
rack ¢?, Figs. 1 and 7, the teeth of which are
pitehed the distance between two elements of
the operating, quotient, or produet indicator,
and a tooth ¢l Figs. 7 and 9, is provided on
either the standard or a part of the frame M
of themachine. Thisrack ¢ andtooth ¢ are
for the purpose of maintaining the various in-
dicators and parts in proper relative posi-
tion while certain operations are performed
by the machine.

To operate the machine, any kind of a
crank-lever K may be applied to the main
shaft a, provided that the same does not per-
mib more than one rotation in one direction ab
a time.

In the drawings I have illustrated a crank-

motion K, which has been found efficient and
which consists of the handle-bar %, secured to
the shaft @. To the handle-barkis slidingly
mounted a bolt %', one end of which is con-
stantly pressed into or toward a guide I*near
the handle k° by the spring &*. The bearing
of the shaft ¢ is provided with a circular rim
%+, having a noteh %%, into which a projection
J:5°on the bolt is forced by the said spring as
soon as one rotation of the crank-shaft aand
operating-indicator A is completed. To re-
lease the said projection & from the noteh &°
and to make the crank operative the bolt &' is
pushed against the action of the spring %
until the projection %° engages the inside of
the rim %%, allowing the crank K to be turned
in any direction, as willbereadily understood.

To automatically lock the machine when
the quotient-indicator is at zero, a brake is
provided on the operating-indicator and con-
sists of a shaft ¢, journaled in the frame of
the machine and extending from end to end
thereof, Figs. 3, 6,7, and 9. At the left-
hand end of this shaft is fastened a lever ¢/,
to which another lever g? is held by the heli-
cal spring ¢>. Both levers therefore are se-
cured to the shaft ¢ and are provided with
oppositely-disposed hooks or projections gtg®,
Fig. 3. The head ¢ of the housing a’ of the
operating-indicator A is provided with a eir-
cular groove a’ and two oppositely-disposed
notches ¢ ¢, into which the said hooks or
projections g*¢> mayenter. Eitherhook fall-
ing into its respective notch, therefore, will
lock the machine. The groove af of the head
ad is of such a width as to allow the passage
of the two hooks g* ¢® when the machine isin
operation. At and to the right-hand end of
the shaft ¢ and extending the full length of
the quotient-indicator B is secured a plate g5,
Tigs. 3, 4, 6,and 7, acting as leverfor a num-
ber of rods %, which are hinged to the outer
edge of the plate ¢°. There are as many rods
i as there are elements B’ of the quotient-in-
dicator B. Each rodis provided with a tooth
i on its free extremity, and this extremity is
in contaet with a pin e*on the hinged lever 0%,
carrying the brake-roller 0. When the quo-
tient-indicator is brought to zero position—

: 561,099

that is, when the machine is to be locked—the
roller 4*isin contact with the deep indenta-
tion v/, corresponding to ““0” on the wheel [
The tooth 7' on the rod 7, contacting with the
lever 07, is therefore in the path of the slid-
ing tooth ¢ of the main shaft a, and when
the latter is rotated in one or the other direc-
tion it will either elevate or depress the rod ¢
and oscillate the plate ¢° whichin turn rocks
the shaft g and causes the engagement of one
or the otber hook ¢* ¢° of the levers ¢ ¢* with
one of the notches af a®, Fig. 3. The hook ¢°
of the lever ¢ engages the notch ' when
multiplication in the ordinary manner is ex-
ecuted on the machine, and the hook g* of
the lever ¢' engages the motch «° when the
machine is operated and set for division or
abridged multiplication. ,

The lever ¢’ of the shaft ¢ isprovided with
an extension ¢%, Fig. 2, havinga trunnion a5,
and on the sleeve ¢? of the bed of the product-
indieator is secured an arm ¢!, to the free ex-
tremity of which one end of a rod g° is piv-
oted. The other end is connected to the
trunnion ¢8 by a slotted connection, so that
when the product-indicator C is moved man-
nally the distance of one or more teeth of
the rack ¢, which necessitates the said indi-
cator to be oscillated toward the rear of the
machine, the hollowsleeve ¢% inorder to clear
the wheels e from the levers f, the lockingof
the operating-indicator must be performed,
as otherwise the product-indicator cannot be
disengaged from the tooth ¢! of the frame,
because the hook ¢° of the lever ¢?, which is
then contained in the groove ¢ of the head
a?, as wellas the extension g7 of the lever g,
and rod ¢° will not permitthe disengagement
of rack ¢® and tooth ¢ Itis evident, there-
fore, that the operating-indicator A islocked
when the product-indicator C and the slid-
ing tooth &' on the main shaft ¢ ave to be
moved, which insures the proper sefting of
the elements of the operating-indicator with
the desired elements of the product-indicator,
as well as the alinement of the teeth @ dV
with the gear-wheels ¢ and the alinement of
the sliding tooth a7 with a tooth ¢’ of any one
rod ¢ and a gear-wheel b° of the quotient-in-
dieator.

The elements of the product-indicator and
the quotient-indicator may bereadily brou ght
into zero position by turning the respective

shafts ¢ b% to which knobs e b" are at-

tached. On theshafts ¢® b? and inside there-
spective indicators are secured to the shafts
arms ¢ bY, adapted to engage pins of the
wheels e b, so that when the shafts ¢* 0* are
turned the wheels or elements are brought
into the desired zero position.

Any number of elements for the variousin-
dicators may be employed. In Fig. 6, forin-
stance, is shown the operating-indicator com-
prising four elements and the quotient-indi-
cator composed of six elements, while the
produet-indicator, Fig. 7, contains seven cle-
ments. For multiplying numbers the ele-
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ments B’ of the quotient-indicator B are set
80 as to expose the numerals constituting a
multiplier through the sight-holes 0%, while
the elements D of the operating-indicator A
are set to showthe numerals constituting the
multiplicand. The operating - indicator is
then turned in the direction of the arrow,
Figs. 1, 6, and 9—i. e., toward the right—by
turning the crank K in the same direction.
The rotation of the shaft ¢ is repeated until
all the elements of the quotient-indicator are
brought in position to expose the numerals
0,7 (zero position.) The product of the mul-
tiplication is then indicated or shown by the
numerals exposed through the sight-holes ¢
of the product-indicator O. Itis understood,
however, that all the elements of the latter
indicator are set at zero position before be-
ginning the operation.

For dividing numbers the elements ¢’ of
the product-indicator are set to expose the
numerals constituting the dividend, while the
elements D of the operating-indicator are set
toshow the numerals constitutin g the divisor,
and the elements of the quotient-indicator
are set at zero position. By now turning the
crank IX in the opposite direction or toward
the left the quotient of the division will ap-
pear on the quotient-indicator.

Inmultiplyingnumbersan abridged method
may be employed by which considerable time
and labor are saved. If alarge number—say
€33,333"—is to be multiplied, for instance,
with the number “2,479,” the operation may
be performed on this machine in the same
manner as is employed on machines hereto-
fore built—. e., the multiplication of two fac-
tors may be carried on in the usual way and
as indicated here:

D00
55385

2479

209997
233331
133332

66666

The main shaft thus is to he
turned 974412292 times.

82632507 Result indicated on produet-indi-

cator.

By my improved machine such operation
may be very much simplified, as the operat-
ing mechanism may be set to perform the
functions in the shortest possible time. In
multiplying, for instance, the above factors
the operation is commenced by placing the
element ¢’ respresenting thousands of the
product-indicator in a position as that the slid-
ing tooth « of the main shaft ¢ is in contact
with the element B’, representing the thou-
sands of the quotient-indicator. By now
turning the crank twice inthe dirvection of the
arrow in IFigs. 1 and 9, or toward the right,
the number 666660007 will appear in the
product-indicator, as shown in the chart be-
low, while the digit 07 of the element B’ of
the quotient-indicator B will appear at the

(=13

sight-hole 7% which formerly exposed the
digit «2,”

Chart.
333332479,
~>06006000 ————->2 tuns of crank.
209957¢-
Numbers appearing sue- |
cessively in product- 4 O~ —
indicator, 299307 ‘
13333200¢ — —,
Result ............ 282632507 !
10 times 33333......... ., 333330 | |
Less 1 time...... 33333 —|— | — —>1 turn of cranlk,
209997 i
100 times 38333, ..... ... 3333300 1
Less 30 times 33333 399590 —|—|——> 3 turns of crank.
2333310 «—
400 times 33333 .. .. .... 13333200¢———'—> 4 turns of crank.

Total... 10 turns of crank,

Thenextoperation is to multiply the figures
333337 by ““9,” the unit number of the mul-
tipliee. The produet-indicator is therefore
moved so that the sliding tooth «7 of the main
shaft ¢ is in line with the corresponding part
of the clement B'representing the tens of the
gquotient-indicator 3. If now the operating-
indicator A—1. e., the shaft ¢—is turned once
toward the right, the multiplicand 53,3337
would be multiplied ten times instead of nine.
This, however, is not desired, and the shaft«
is turned only once toward the left, by which
operation the multiplicand is multiplied by
ten less one time the multiplicand. (See
chart.) The number in the product-indica-
toris hereby changed to 66,965,997, while
the digit ““9” of the unit element B’ of the
quotient-indicator is changed to “*0.” The
next favorable step in this operation would
be to multiply the multiplicand by the num-
ber “77 of the multiplier ““2,479,” and this
is accomplished very quickly by sefting the
product-indicator C so that the sliding tooth
a’on the main shaft ¢ is in alinement with
the corresponding part of the element I3/ rep-
resenting the hundreds of the quotient-in-
dicator. The crank K is again turned toward
the left, and in this instance three times,
meaning that the multiplicand has been mul-
tiplied by one hundred times less thirty times
the multiplicand. (See chart.) The num-
ber in the product-indicator has by this ma-
nipulation been changed to ¢ 69,299, 397, and
the digit ¢ 0” of -the element BB’ of the quo-
tient-indicator appears at its sight-hole 0%,
The next and last step in this operation is to
multiply the multiplicand with the number
47 of the multiplier, and this is done by
leaving the product-indicator in its position,
so that the sliding tooth ¢’ of the main shaft
¢ is in alinement with the element 13’ repre-
senting the hundreds. The crank is now
turned four times toward the right, bringing
the element B’ of the quotient-indicator in a
position to expose a ‘0™ in the sight-hole 0",
The operation is now completed, and the re-
sult, ©82,632,507,” is shown by the product-
indicator C. Instead of having made 9474

4-}-2=22 revolutions, as is necessary by ma-
chines of other types, only 2-414344=10
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revolutions were necessary to produce the
same result.

It sometimes may happen by abridged mul-
tiplications that when beginning to multiply
with a number of a higher order the ciphers
remain in the sight-holes at the left end of
the product-indicator, and this is due to in-
complete manipulation of the tens-teeth .
Such defects are, however, soon detected by
providing an auxiliary lever f, which is ar-
ranged at the left end of the operating-indi-
cator, and its free end with a hook instead of
a wedge-shaped projection, and the surface
of the housing a of the operating-indicator
with a groove terminating in a hole, so that
when the upper end of theleverfis depressed
by the right-angular lever ¢’ of the produect-
indicator it engages the said hole, and there-
by stops the operating-indicatorand also the
machine. This leverfmust then be released
by hand and the operation be commenced
with a number of a still higher order or in the
usual way, beginning with the number of the
lowest order.

Should aproduct of a multiplieation contain
more digits than there are elements in the
product-indicator, a signal will be given that
the said indicator is not sufficient, and this
is accomplished by attaching to the free end
of the right-angular lever ¢ at the left-hand
end of the product-indicator C a bell-ham-
mer ¢'%, and providing a bell e'"againstwhich
the said bell-hammer strikes as soon as the
said lever e'is operated in the usual manner
to carry tens from one element to another.

Tt will be understood by those skilled in the
art to which my invention appertains that
modifications in the construction and detail
arrangements may be made without depart-
ing from the spirit of the invention.

Having thus deseribed the nature and ob-
jeets of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In a calculating-machine the combina-
tion of an indicator comprising a eylindrical
housing fastened to the main shaft of the ma-
chine a number of elements or wheels partly
rotatable on said shaft, a set of grooved teeth
for each element mounted in apertures of the
housing, an operating-lever for each element,
a recess in the periphery of each wheel, a
plate secured to the inner end of the operat-
ing-lever and engaging the grooved teeth, an-
other plate on the periphery of the wheel
adapted to receive and hold the teeth trans-
ferred from the lever-plate, substantially as
and for the purpose set forth.

9. In a calculating-machine the combina-
tion of a number of elements or wheels rota-
tably mounted on a main shaft, a housing fas-
tened to said shaft, surrounding and guiding
the said element, a set of grooved teeth pro-
vided in apertures of the housing for each
element, a curved plate on the periphery of
each wheel, a recess formed in the periphery
adjacent to one end of the said plate, a hand-
lever for each of the elements, a curved plate

ontheinnerendof saidlever normally pressed
into said recess by a spring, a spring tens-
tooth at each end of a set of teeth, hefore men-
tioned, mounted in the wall of the lrousing, a
groove extending partially around the hous-
ing and adjacent to said teeth, and means for
operating the latter, substantially as and for
the purpose set forth.

3. In a calculating-machine the combina-
tion of twoindicators designated as ‘‘ operat-
ing-indieator” and ‘product-indicator” the
operating-indicator comprising a housing se-
cured to the main shaft of the machine, a
number of wheels rotatably mounted on the
same shaft, a set of grooved teeth for each of
the wheels guided in apertuves of the hous-
ing, a eurved plate on the periphery of each
wheel, a recess formed in the periphery ad-
jacent to one end of the said plate, a hand-
lever for each of the wheels or elements, a
curved plate on the inner end of said lever
normally pressed into said recess by a spring,
operating to project or depress any number
of said teeth beyond the surface of the hous-
ing and o automatically lock the wheels to
the housing and main shaft, a ‘spring tens-
tooth arranged at each end of a set of teeth,
and normally held within the housing, a
groove extending partially around the hous-
ing, and a shoulder projecting from each of
the said tens-teeth into the said groove; the
product-indicator comprising a housing se-
cured to the frame of the machine, a shaft
journaled in said housing, a number of ele-
ments rotatably mounted on said shaft, said
element composed of a wheel having cam-
shaped projections and a gear-whecl, a right-
angular lever for each element pivoted to
said housing, an idle gear and brake wheel
studded to said housing, meshing with the
gear-wheel and being in line with a set of
teeth and the tens-teeth on the operating-in-
dicator, alever for each element of the latter
indieator hinged to the frame of the machine,
and adapted to be pressed with its free end
into the groove of the operating-indicator by
the said right-angular lever to draw one or
the other of the tens-teeth partially out of its
aperture and into the teeth of the idle-gear,
substantially as and for the purposes set forth.

4. In a caleulating-machine the combina-
tion of the elements or wheels D, teeth d',
setting-lever d%, main shaft a, elements e,
gear-wheels ¢ and ¢, levers f and means for
operating the levers f to bring the teeth a0
into contact with the wheels e, substantially
as described.

5. In a calculating-machine the combina-
tion of the housing ¢’ secured fo the main
shaft a, the grooved teeth ¢® and spring-op-
erated tens-teeth d'°, elements D rofatably
mounted on the shaft «, levers d® carrying
the plate d*, said plate being normally held
in the recess d® by the spring d'*and engag-
ing the grooved teeth d’, plate d** adapted to
receive the outdrawn teeth d°, said plates d'!
and 2 also adapted for locking the clement
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D to the main shaft ¢, the housing C’, ele-
ments ¢ having gear-wheels ¢% idle-gear
wheels e meshing with the wheels 8 and be-
ing in line with projection /' on levers piv-
oted to the frame of the machine, right-an-
gular levers ¢" having rollers ¢ adapted to
ride over cam-shaped projections on the ele-
ments e’ to bring either a tooth d into con-
tact with the gear and brake wheel eor cause
a signal to be given, and means for bringing
and holding the lever f into normal position,
substantially as and for the purposes set; forth.

6. In a calculating-machine the combina-
tion of the frame M, bed ¢, product-indicator
C having rack ¢5, gear-wheel ¢, rack ¢*, arm
¢!, sliding tooth ¢™ and quotient-indicator B,
substantially as and for the purposes set forth.

7. In a caleulating-machine the combina-
tion of the frame M, hinged bed ¢, product-
indicator C having racks ¢® and ¢, tooth ¢
gear-wheel ¢, rack ¢3, arm ¢!, sliding tooth 7
and quotient-indicator B, substantially as de-
seribed.

3. Ima caleulating-machine an indicator B
comprising the housing 0, shaft 0?2, a number
of clements B’ cach composed of a wheel I,
brake-wheel 07 lever 0%, hinged to the hous-
ing 0, roller &' journaled in lever 1%, gear-
wheel 0%, erown-wheel 0, spring-tooth 0™ and
roller 0" in combination with a tooth of the
main shaft of the machine adapted to engage
the said gear-wheel 7, substantially as de-
seribed.

9. In a caleulating-machine the combina-
tion of an operating-indicator comprising a
housing fixed to the main shaft, a groove ¢
and recesses ¢’ and ' in said housing, a
hinged Ded for the product-indieator, an ex-
tension on said bed, a rock-shaft journaled
to the machine-frame and having secured
thereto two levers provided with teeth adapt-
ed to engage the said recesses, and a connee-
tion between said rock-shaft and the exten-
sion of the hinged bed, substantially as and
for the purposes set forth.

10. I a ealculating-machine the combina-
tion of an operating-indicator comprising a
housing, a groove ¢® and recesses ¢’ and ql°
therein, a hinged bed supporting a sliding
product-indicator, an oxtension ¢'Ton the said
bed, a rock-shaft g journaled to the machine-
frame and having secured thereto two levers
g's ¢* provided with teeth adapted to engage
the said recesses, an arm ¢’ secured to the
shaft and a link ¢° befween said arm and ex-
tension, a quotient-indicator comprising a
housing attached to the frame and carrying
rotatable elements having brake-wheels 0®
provided with indentations, a deep indenta-
tion corresponding to zero on the clements, a
roller journaled on a spring-lever hinged to
the housing and engaging said brake-wheel,
a main shaft, a sliding tooth o7 on the same
adapted to engage any one of the said ele-
ments, a toothed lever 7 for each element

hinged to an arm ¢® of the shaft g and con-
tacting with said spring-lever, said toothed
lever adapted to contact with the sliding
tooth o’ when the respective element is to be
brought into zero position and to lock the
main shaft and operating-indicator at such
position, substantially as and for the pur-
poses set forth.

11. In a calculating-machine the eombina-
tion of the elements B' having gear-wheels 1Y,
and brake-wheels 0° provided with a deep in-
dentation ¥, a roller for each brake-wheel
journaled to a spring-lever %, a main shaft «,
a sliding tooth «" thereon, an operating-indi-
cator comprising a housing secured to the
main shaft, a groove ¢®and recesses ¢, ¢°in
said housing, a rock-shaft, two levers ¢’ and
g* secured to said shaft and having teeth g*
and ¢° adapted to engage the said recesses, a
plate ¢g° attached to said shaft and having as
many rods 7 hinged thereto as there are ele-
ments B’ and a tooth on each rod 7 adapted
to be engaged by the sliding tooth 7, sub-
stantially as and for the purposes sct forth.

12. Ina calculating-machine, the combina-
tion of the main shaft ¢, a sliding tooth «'
thereon, elements B3’ having a brake-wheel
0® with a deep indentation vy, a roller btin
line with the said brake-wheel, said roller
pivoted to a spring-lever 0%, a housing «' fast
to the main shaft, a groove «® and recesses @,
a' in said housing, a shaft ¢, levers ¢, g*at-
tached to said shaft and provided with tecth
g, g° adapted to engage the said recesses, a
plate ¢° on said shaft ¢ and toothed levers 7,
substantially asand for the purposes set forth.

13. In a caleulating-machine the combina-
tion of the operating-indicator A comprising
the housing o', teeth d°, d', grooves ® with
terminations a®, elements D, levers f, sliding
product-indicator C comprising the housing
C', gear-wheels ¢ and right-angular levers ¢
pivoted thercto, elements ¢ having cam-
shaped projections €’ corresponding to zero
position of the same, and adapted to operate
the said levers €7, f and the teeth d'to bring
the latter into engagement with the said
gear-wheels e, substantially as described.

14, In a calculating-machine the combina-
tion of the main shaft journaled in bearings
of the frame, a circular rim attached to one
bearing and having a notch, a crank-arm at-
tached to the shaft and provided with a guide,
a bolt slidingly mounted in said guide, a pro-
Jection on said Dolt adapted to enter said
noteh, and a spring tending to force the said
projection into said notch, substantially as
and for the purposes set forth.

Signed at Aix-la-Chapelle, Germany, this
26th day of April, 1894,

ITEINRICIH ESSER.

Witnesses:
JOHN HECKMANN,
V. C. EMMET.
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