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To all whom it nuy coneeri:

Be it known that I, MORRIS Ii. TEMPLE, &
citizen of the United States, residing at Chat-
tanooga, in the county of Ilamilton and State
of Tennessee, have invented new and useful
Improvements in Calculating-Machines, of
which the following is a specification.

The object is to provide a machine which
may be operated with rapidity and absolute
correctness toperform the fundamental arith-
metical operations of addition, subtraction,

‘multiplication, and division and which shall

be of such simple construction—thatis to say,
composed of such a few number of parts—as
to reduce danger of derangement and break-
age in use to & minlmum.

“The invention consists in the novel con-
struction and combination of parts of a cal-

culating-machine, as will be hereinafter tully

described and claimed.

In the accompanying drawings, forming a
part of this specification, and in which like
letters of reference indicate corresponding
parts, Figure 1 is a view in perspective dis-

playing the apparatus as it appears when
ready for use. TFig. 2 is a detail view1n plan

of a portion of the casing of the apparatus,
displaying the numeral scalescrindices. Iig.
3 is a view in end elevation of the apparatus,
an end of the casing being removed to show
the relative arrangement of certain parts of
the contained mechanism. Iig. 4 is a view
in plan, partly in section, of the operating
mechanism. [igs. 5 and 6 are detail views
in elevation and plan, respectively, showing
the preferred form of the resetting mechan-
ism. Tig.62isadetail view of the pawlmech-
anism of the resetting mechanism. Fig. 718
a view in perspective of a modified form of
resetting mechanism. TFig. 8 isa detall view
in perspective, displaying one of the supports
for the indicator-wheels.

Fig. 12 is a detail view of a part of a counter-
wheel-operating mechanisin.

Referring to the drawings, A designates the
casing of the apparatus, which may be made
of any suitable material and ornamented in
any desired manner.

The form of the casing herein shown 1s one
of manythat maybe employed, and itis there-

Figs. 8%, 9, 10, and
11 are detail views of the carrying mechanism.

fore to be understood that I do not limit my=
self to this particular style.

The rear portion of the casing is higher
than the front and is formed with a curved
top provided with a plurality of transverse
slots «, in which work the operating-levers b.
On each side of each slot is a scale marked off

“into ten equal parts, each mark representing

a digit from “¢0” to ¢“9,” inclusive. The scale
on the left of the slot is designated as a ““regu-
lar” or ‘““‘fundamental ”scale and isnumbered
from ““0” to ““9” and is used in performing
caleulations in addition and multiplication.
The scale on the right of the slotis designated
as a ‘“‘complemental” scale and is numbered
from ““9” to ¢“0” and is used in performing
caleculations insubtraction and division. ‘I'he
levers BB, of which there may be any number—
in this instance seven, representing a deci-
mal-units lever, a decimal-tens lever, a units-
lever, a tens-lever, and so on up to a tens-
thonsands lever—are loosely journaled on a
transverse shaft b, fixed within the casing.
Each lever projects beyond the casing and
carries a head formed with two pointers 0° 5°,
respectively, of which the longer pointer 47
traverses the regular scale and the shorter
pointer 0° the complemental scale, the differ-
ence in length between the two polnters serv-
ing as a visual means to indicate the proper
seale, and thus obviate mistakes that would
arise if both pointers were of the same length.
Each lever carries aspring-pressed push-pawl
bt, adapted to engage with a ratchet-wheel 07,
also mounted on the shaft b, this wheel to
have any desired number of teeth, preferably
forty-five, and is to be so proportioned that
when the pointer—say 0°— is moved, say, to
the number ““5” the wheel 6° will be turned
through an arc of a circle corresponding to
five teeth, a spring 0° serving automatically
to return the lever when released.

The ratchet-wheel when moved is held
against retrograde movement by a spring-
pressed lock-pawl 07, the spring of this latter
pawl being of sufficient strength to prevent
the ratchet-wheel from moving beyond a pre-
determined point by reason of any momentuim
due to rapid operation of the lever. It also
serves the function of an audible indicator
to notify the operator each time atooth of the
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ratchet-wheel has been passed, inasmuch as

that every time the pointer passes over a

mark on the scale this pawl will drop from
one tooth tothe next, makingaclickingsound,
so that the operator will know that the mark
or number on the scale has been fully cov-
ered, and he may then release the lever to al-
low it to return to its normal position.

The ratchet-wheel has rigidly fixed to it a
bevel-gear 0% having the same number of
teeth as the ratchet-wheel, and meshing with
the gear 0° is a ten-toothed. bevel-gear C,
mounted on one end of a shaft ¢, the other
end of which carries a circolar disk ¢®. As
the gear C, as stated, has ten teeth, it will
therefore make one revolution for each com-
plete swing of the pointer over the scales.
The disk ¢* has pivoted to it a spring-pressed
push-pawl ¢, which engages with and actu-
ates a ten-toothed ratchet-wheel D, secured
to one end of a shaft d, the other end of which
carries a ten-toothed bevel-gear ¢?, meshing
with a ten-toothed bevel-gear E, mounted on
a counter-shaft ¢, and rigidly secured to the
gear kK is a numeral-wheel I, bearing on its
periphery figures from “0” to *“9,” inclusive.

From the description thus far given it will
be seen that the motion imparted to the wheel
0> will be imparted to the wheel C, thence by
the shaftc tothe disk ¢? thence by the ratchet-
wheel D and pawl ¢®fo the shaftd, and thence
by the wheels d* and E to the indicator-wheel
¥. Since the wheels C, d?% and E and ratchet-
wheel D have each ten teeth, it will be seen
that when the pointer 0*is moved to, say,
number *“1” on the scale the indicator-wheel
will revolve one-tenth of a revolution, and to
whatever number the pointer may be moved
theindicator-wheel willrevolve the same num-
ber of tenths of arevolution. Should the in-
dicator-wheel stand at ““0” and the pointer
0® be moved to number ‘“6,” the indicator-
wheel would show thenumber ““6.” The le-
ver on being released returnsto 07, but the

indicator-wheel remains at the point to which |

it was moved. Should the pointer now be
moved to 2”7 on the scale, the indicator-
wheel would revolve two-tenths of a revolu-
tion -and show the figure ““8,” which is the
sum of the two numbers.

Hach indicator-wheel of the machine is ac-
tuated by a similar combination of gear-
wheels, ratchet-wheels,shafts, &e.,asthat just
described, so that a deseription of one will
serve for all. |

The mechanism for effecting the carrying
of the decimal-units to the decimal-tens in-
dicator-wheel and from this to the units-in-
dicator wheel and from this to the tens-indi-
cator wheel, and so on throughout the entire

“system, is the same for each order except the

highest, when it is of course unnecessary, so
that a description of one will serve for all.
1o the shaft d is fixed a ten-toothed bevel-

gear ¢, which meshes with a ten-toothed
o J

bevel-gear G, carried by an independent shaft
g, supported by a standard ¢% suitably se-

cured to the bottom of the casing, as clearly
shown in IFig. 3. Projecting from the back
of the gear (x and at a point near its periph-
ery is a pin ¢°, the end of whichisin contact
with the surface of disk I, of the same di-
ameter as the gear G and having a cam or
snail face /1 and a plane back 7. The disk

- Ilis carried by a support or arm 73, pivotally

mounted between brackets /4, also secured to
the bottom of the casing, as shown in Fig.
J, contiguous to the standard g% The cam-
face of the disk is kept in contact with the
pin g° by a spring /% as clearly shown in Fig.
11, and it will be seen that as the gear G re-
volves the pin ¢® will push back the disk II
by riding up the incline of the cam. Thein-
stant the pin ¢° passes the shoulder of the
cam the disk is foreced forward again by the
action of the spring /2%, the direction of move-
ment of the pin on the cam being indicated
by the arrow in Fig. 8. The back or plane
surface /i* of the disk is provided with two
parallel arms /i between which is pivoted a
spring-pressed push-pawl 717, as shown in Iig.
J, which 1s so arranged as to actuate a ten-
toothed ratchet-wheel I, carried by the shaft

¢ of the next higher order. The pitch of the

cam /1 is such that when the pin ¢° passes the
shoulder of the camm and the disk is forced
forward by the spring 7° the pawl 2" turns
the ratchet-wheel I the distance of one tooth.
Theratchet-wheel I being rigid with the shaft
(l, which operates the indicator-wheel of the
next higher order, it will be seen that when
the ratchet-wheel I is moved the distance of
one tooth the indicator-wheel will make one-
tenth of a revolution. DBy properly timing
the wheel G, so that when the indiecator-wheel
is made to pass from the number 97 to <“0,”
the pin ¢° will pass the shoulder of the cam
and the disk will be forced back and will
cause the indicator-wheel of the next higher
order to revolve one-tenth of a revolution,
thereby carrying the ‘““one.” The spring /.
must be of considerable strength, as when in
the act of returning the disk to its normal
position 1t must alse turn the ratchet-wheels
Land D, the shaft d, the gears d? and the gear
I, with its indicator- wheel, and also this
spring incidentally operates the carrying
mechanism of the nextorder. Toreduce the
friction of the carrying mechanism, the pin ¢°
may be provided with a roller where it con-
tacts with the cam.

In order to effect resetting of the machine
when desired, the indicator-wheels T are
loosely mounted on the shaft e, and firmly at-
tached to the shaftadjacent toecach indicator-
wheel iIs a circular disk ¢?, carrying a pawl é°,
pivotedso that it projects some little distance
beyond the periphery of the disk, the pawl
being held in position by a spring ¢! on one
side and by a pin ¢° on the other side. The
indicator-wheel is also provided with a pin J,
which projects a short distance beyond the
disk and near its periphery. It will be seen

| that when the indieator-wheel is revolved in
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the regular course of the operations of the
machine in the direction indicated by the
arrow in Fig. 6* the pin f will come into con-
tact with the pawl ¢° depress it against the
spring e*, and pass by it without mterrnphon

Tt will also be seen that when the shaft e is
revolved in the direction indicated by the ar-
row, through the medium of the resetting-
wheel E2, the pawl ¢ will at some time dur-
ing the revolution come into contact with the
pin £, and being braced by the pin ¢° will cause
the indieator- wheel to revolve also. The pins

f are set at a specific point with reference to

the numbers on the indicator-wheels, so that
all the wheels may be made to exhibit zero.

At a point on the shaft ¢ near where 1t pro-
jects through the casing it has a cut-away
portion €°, leavmﬂ a flat surface. A spring e
is at-tached at one end to the bottom of the
casing, and its other end presses against the
flat surface of the shaft, and by this means
the shaft is held in its normal position. As
soon as the shaft is revolved the spring is
forced back, and when the shatft has com-
pleted its revolution and all the indicator-
wheels are brought to zero the spring will fall
back against the lat surface and hold it in
that pOblLlOI’i

In order to facilitate the use of the machine
by enabling an operator at a glance to ascer-
tain the value of a number on any indicator-
wheel, a plurality of designating-cards A® are
employed, one for each indicator-wheel, the
number printed on the card corresponding to
the recording value of the indicator-wheel
over which it is placed, beginning in this in-
stance with a ‘‘decimal-units” card and ter-
minating with a ‘‘ten - thousands” card.
These cards are adapted to be removed and
shifted at will and are thus interchangeable.
The reason for this arrangementis, if desired,
to change che value represented by the indi-
cator-wheels. Thus if it be desired to adapt
the machine to calculate only from units on-
ward the ‘‘decimal-units” and ‘‘decimal-
tens” cards would be removed and the re-
mainder of the cards would be shifted two
spaces to the right, thus bringing the units-
card over the indicator-wheel that before
constituted the decimal - units wheel and
changing the recording value of i{his wheel
accordingly. Other permutations of these
cards may be made to suit conditions arising
in the use of the machine.

In using the machine the operator moves
the lever with the thumb of the right hand,
at the same time resting the fingers on the
rest-bar A% The Interchangeahble designat-
ing-cards A°® are set adjacent to each set of
numeral-scales and at such an angle as to be
conveniently seen by the operator. "U'hese
cards are slid into grooves in the moldings a~.
The card marked o shows a card partly re-
moved. The result of the operation is read
through openings «°, which are of a size to
permit exhibiting but one figure on each in-
dicator-wheel at a time.

U2

In Figs., 7 and § there 1s shown a slightly-
modified arrangement of resetting mechan-
ism, which may be employed in lieu of that
shown in Figs. 5 and 6. In that form shown
in Figs. 7 and § the gear K 1s shown as pro-
vided with a collar or sleeve ¢°, provided with
two flanges ¢’ ¢, The resetting-shaft ¢ ex-
tendsthrough thissieeve and fits loosely there-
in, so that it may be revolved and be moved
laterally without changing the position of the
oear K and its indieator-wheel, the sleeves be-
ing held for operation by supports or stand-
ards e!l, secured to the floor of the casing. Dy
the arrangement shown the indicator-wheel
and the gear are supported independently of
the shalt e.

One extremity of the shaft ¢ is mounted in
a bearing ¢'*, secured to an end of the casing,
and the other extremity of this shaft pro-
'jects outward beyond the other end of the

casing and carries a resetting-wheel & by
which the shaft may be tmned.

Theindicator-wheelsare ‘‘cupped’” and ave
cach provided with pin %, extending parallel
with the shaft ¢, these pins being set at spe-
cific points with reference to the numbers on
the indicator-wheels. "U'heshafteis provided
adjacent to each indicator-wheel with a pin
et 80 set upon the shaft that when the latter
is in its normal position the pins e e will
not contact when the indicator-wheels are
turned, the shaft being held inits normal po-
sition by a spring ¢ and a notched hollow
boss ¢'’, projecting inward from the inner side
of the casing. When the shaft is in its nor-
mal positio‘a, & pin ¢ 1s in the noteh of the
boss ¢!%. as shown in Fig. 4; but when the ap-
paratus is to be reset the wheel B2 is pressed
in toward the case of the machine, thereby
moving the pin e out of the said notch and
leaving the shaft ¢ free to turn. Thisinward
movement of the shaft also brings the pins
et into position {o engage with the pins e* of
the indicator-wheels, thelateral movement of
the shaft being limited by a pin ¢® on the
shaft e abutting against the bearing e, The
wheel E? isnow turned in the direction of the
arrow in Ifig. 7, so that at some time 1n the
revolution of the shaft each of the series of
pins ¢ will engage with each of the series of
pins ¢®and move the indicator-wheels to po-
sition toexhibit ¢ 0.” When this position has
been resumed by all of the indicator-wheels,
further rotation of the shaft e is prevented
by the pin e' contacting with a stop e, pro-
jecting inward from the side of the casing.
The wheel E?is then released and the Spring
el will operate antomatically to move the
shaft e laterally and bring the pin e7into the
notch of the boss !, and ther eby locks the
shaft ¢ against further rotation at the time.

The numeral-scales used 1n this machine
are not, strietly speaking, complementary to
each other, but are complements of nine. 1t

will be seen that when adding the numbers
seb opposite each other in the two scales the
sum in each instance 1s nine.

It 1s therefore
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necessary to add one to the right-hand ecol-
umneach time the complementalscale is used.

The operation of subtraction is performed
on this machine in the following manner:
PPlace the minuend on the indicators by pass-
ing the lever-pointers to the corresponding
numbers on the fundamental scale. Then
commence at the right and pass the pointers
to the figures on the complemental scale cor-
1‘ﬂsp0ndn 19 to the figures in the subtrahend
and add one totheright-handcolumn. After
rahend have thus
been 1en1stered according to the comple-
mental Scale pass the pointers of each sue-
ceeding order to “0” on the .complemental
scale. 'T'he result will then appear on the in-
dicator-wheels.

Example: wpubtract one hundred and
eighty-four from eight hundred and seventy-
ﬁve In pelformm othis operation aeemdm o
to the .:tbovmns:trucmous the follov
place: The minuend isregistered and the 11~
dicatorsexhibit ¢ 0000875, A Thesubtrahend
18 then registered according to the comple-

mental scale and one added to the right-hand
colnmn. 'This 1s equivalent to adding the

number ““9999816.” The indicator will then
exhibit the number ““00000691,” which is the
correct result. |

The operation of multiplication is per-
formed on this machine in the following man-
ner: In multiplication the fundamental secale
only is used. Commence at the right-hand
column ot the machine and pass the pointer
to the number on the scale indicated by the

- right-hand number in the multiplicand as

40

50

55

60

many times as indicated Dby the right-hand
number of the multiplier. Then pass the
pointer of the next highercolumn to the num-
ber on the scale indimted by the second fig-
ure (from the right) of the multiplicand as
many times as 111(:11{3&‘Led by the right-hand
oure of the multiplier, and so on until each
f_o ure of the multiplicand has been registered
(in its proper column) the number of times
indicated by the right-hand ficure of the mul-
tiplier. At this stage of the operation the in-
dicators show the result obtained by multi-
plying the multiplicand by the right-hand
ficure of the multiplier. Then commence
with the second column (from the right) and
pass the pointer to the ﬁﬂme on the scale in-
dicated by the right- hc#ﬂd gure of the mul-
tiplicand as many times as mdmated by the
second figure of the multiplier, and, as de-
scribed above, each figure of the multiplicand
will be registered (in the proper column) as
many times as indicated by the second num-
ber of the multiplier.

1t will be noticed that each time the multi-
plicand is multiplied by a new number of the
multiplier the operation commences in the
next higher column from that in which it com-
menced betore.

When the operation has been ¢
above deseribed for

xecuted as
ecach number of the mul-

ving takes
tors to show ¢“ 21500,

tiplicand and multiplier, the indicators will
exhibit the correct result.

Example: Multiply three hundred and sev-
enty-five by four hundred and fifty-two. Iass
the pointer of the right-hand or units column
to the figare ““5” LW(} times. This will cause
the mmhme to register “°10.” IPass the poin-
ter of the tens-column to 7”7 two times.
This will cause the indicators to show ¢ 150.”
rass the pointer of the hundreds-column to
877 two times. This will cause the indica-
tors to show °750.” Now the pointer of the
tens-column is passed to “*57 five times. This
will cause the indicators to show ¢“1000.”
Pass the pointer of the hundreds-column to
““77 five times. T'his will cause the indica-
tors to show “*4500.” DPassthe pointerof the

thousands-column to 57 five times. This
causes theindicators to show ‘“19500.” Now

the pointer of the hundreds-column is passed
to 57 four times. This will canse the indica-
PPassthe pointer of the
thousands-column to ‘7”7 four times. This
vill cause the indicators to show ‘“49500.”
Pass the pointer of the ten-thousand-column
to ““537 four times. T'his causes the indica-
tors to show 169500, which is the correet
result desired.

The above-deseribed method of performing
multiplication is purely mechanical. The op-
erator does not do any multiplying, adding,
orcarrying mentally. Itis all antomatically
performed by the machine. A much shorter
and quicker method might be used by the
operator mentally multiplying each number
of the multiplicand by each of the multiplier
and registering these results in the proper
columns.

One method of performing division on this
machine 1s accomplished by using the follow-
ing example: Let it be required to divide
fifty-three thousand five hundred and forty-
one by four hundred and thirty-seven. First
registerthedividendontheindicators“53541.”
It will be seen at a glance that the divisor is
contained in the first partial dividend but one
time. Then in the column occupied by the
first partial dividend register the divisor one
time on the complemental scale, (adding the
one to the right-hand column.) This is the
same as adding the number *“563.”7 This will
cause the indicators to show the number
““109841.” Of thisnumber the ““1” onthe left
is the first figure of the quotient and the
‘0847 18 the new partial dividend. It will
be seen at once that the divisor is contained
1n the new partial dividend two times. Then
register in the ¢columns occupied by the new
partial dividend the divisor twice according
tothe complementalseale, (always adding the
““1126” one to the right.) This will cause
the indicator to show ¢121101.” Of this
number the 17 and ““2” on the left are the
first two numbers of the quotient and the
*“11017 is the new dividend. The divisor is
contained in this dividend two times. There-
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fore registerthe divisor two times on the com-

plemental scale. 'This is the same as adding
the number ¢“1126.” Theindicators will then
show the number ““122227.” Of this number
“1227 is the quotient and ‘2277 is the re-

mainder and shows the result of the division
to be ¢ 122 2227

In cases Vhere it 1s apparent that the quo-
tient will be a small number the result can be
obtained by successively subtracting the di-
visor until 1t 18 no longer contained in the
dividend.

Example: eig hteen hundred and forty-nine
divided by four hundred and twenty. Iirst
registerthedividend 1849”7 and then register
the divisor on the complemental scale ‘¢ 580.”
The indicators will show the number ¢ 2429.”
Again, register the divisor on the complemen-
tal scale **580.” The indicators will show
the number ¢“3009.” Again, register the di-
visor on the complemental scale ¢ 580.” The
indicators will show the number ¢ 3589.”
Again, register the divisor on the complemen-
tal scale ¢*580.” The indicators will show
the number *°4169.” It will be seen now that
the divisor is no longer contained 1in the re-
maining dividend and that the result has been
ob&uued R A X

In ezamples of this character the quotient
appears in the column first ocecupied by the
left-hand figure of the dividend. As the di-
V1SOr iS snecessive]y subtracted the quotient-
figure becomes larger. The figures which ap-
pear to the right of the quotient compose the
new dividend. When the divisor can no
longer be subtracted from the new dividend,
the result is reached, and the new dividend is
the final remainder.

1 claim—

1. Inacalculating- mdchme a shaftbearing
a plurality of ra,tehet wheels each having a
predetermined numhber of teeth, pawl-carry-
ing levers for operating the ratechet-wheelsin
one direction only, a bevel-gear carried by
each ratchet-wheel and having its teeth cor-
responding in number to those of the ratchet-
wheel, a shaft carrying at one end, a ten-
toothed bevel-gear in mesh with the first-
named gear, and at its opposite end a disk, a
pawl carried by the disk, a shaft carrying aft
one end a ten-toothed ratchet-wheel actuated

from the sald pawl, an indicator-wheel carry-

ing a ten-toothed bevel-gear and a ten-toothed
bevel-gear carried by the last-named shaft
and meshing with the bevel-gear of the indi-
cator-wheel, substantially as described.

2. Inacalenlating-machine, a shaft bearing
a plurality of ratchet-wheels, each having a
predetermined number of teeth, pawl-carry-
ing levers for operating the ratchet-wheels in
one direction only, a bevel-gear carried by

each ratchet-wheel and having its teeth cor-
responding in number to those of the ratchet-
wheel, a shaft carrying at one end a tfen-
toothed bevel-gear in mesh with the first-
named gear, and at its opposite end a disk, a
pawl carrvied by the disk, a shaft carrying a

&

ten-toothed ratehet-wheel actuated from the

sald pawl, an indicator-wheel carrying a ten-
toothed bevel-gear, a ten-toothed bevel-gear
carried on the last-named shaft, and meshing
with the bevel-gear of the indicator-wheel,
and an Intermediate bevel-gear on the last
shaft for imparting motion to the next orden
of actuating mechanism.

3. Inacaleulating-
a plurality of ratchet-wheels each having a
predetermined number of teeth, pawl-carry-
ing levers for operating the ratchet-wheels in
one direction only, a bevel-gear carried Dy
each ratchet-wheel and having its teeth cor-
responding in number to those of the ratchet-
wheel, a shaft carrylng at one end a ten-
toothed bevel-gear in mesh with the first-
named gear, and at its opposite end & disk, a
pawl carried by the disk, a shaft carrying a
ten-toothed ratchet-wheel actuated from the
said pawl, an indicator-wheel carrying a ten-
toothed bevel-gear, a ten-toothed bevel-gear
carried on the last-named shaft and meshing
with the bevel-gear of the indicator-wheel, an
intermediate bevel-gear in mesh with a simi-
lar gear of the next orderof actuating mech-
anism, & pin on the back of the intermediate
oear, a pivoted spring-held standard having
a snail with which said pin contacts, and a
pawl carried by the said standard and oper-
ating the counting mechanism of the next
higher order, and so on throughout the entire
succeeding orders of mechanism.

4. In a calculating-machine, ashaft bearing
a plurality of ratchet-wheels each having a
determinate number of teeth, pawl-carry-
ing levers for operating the ratchet-wheels
in one direction only, a bevel-gear carried by
each ratchet-wheel and having its teetn corre-
sponding in number to those of the ratchet-
wheel, a shaft carrying at one end a ten-
toothed bevel-gear in mesh with the first-
named gear, and af its opposite end a disk,
a pawl carried by the disk, a shaft carrying
at one end a ten-toothed ratchet-wheel &etu-
ated from the said pawl, an indicator-wheel
carrying a ten-toothed bevel-gear, a ten-
toothed bevel-gear carried by the last-named

‘shaft and meshing with the bevel-gear of the

indicator-wheel, and meansadapted upon lat-
eral movement and rotation of the indicator-
wheel-bearing shaft to move the indicator-
wheel back to a point to exhibit zero through
a sight-opening in the machine-casing, sub-
stantially as described.

5. In a ealculating-machine, a casing pro-
vided with slots, and interchangeable desig-
nating-cards arranged adjacent to the slots,
a shaft arranged within the casing and bear-
ing a plurality of ratchet-wheels, each having
a predetermined number of teeth, pawl-car-
rying levers for operating the ratchet-wheels
in one direction only, a bevel-gear carried by
each ratchet-wheel and having its teeth cor-
responding in number to those of the ratchet-
wheel, a shaft carrying at one end a ten-
toothed gear in mesh with the first-named

machine, ashaft bearing -
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gear, and at its opposite end a disk, a pawl

carried by the disk, a shaft carrying a ten-
toothed ratchet-wheel actuated from the said
pawl, an indicator-wheel, arranged immedi-
ately belowone of the slotsin the casing, said
indicator-wheel carrying a ten-toothed bevel-
gear, a ten-toothed bevel-gear carried on the
last-named shaft, and meshing with the bevel-
oear of the indicator-wheel, and an interme-

rc diate bevel-gear on the last-named shatt for

imparting motion to the next order of actuat-

ing mechanism, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
NEeSSes.

MORRIS E. TEMPLI.

Witnesses:
A, R, MCKENZIE,
W. K. KALD.
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