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To all whom it may concern:

Be it known that I, Esrory' S. Exsicx, a
citizen of the United States, and residing at
Newtonville, in the county of Middlesex and
State of Massachusetts, have invented cer-

tain new and useful Improvements in Caleu- |

lating-Machines, of which the following is a
specification, reference heing had therein to
the accompanying drawings.

Ay invention relates to certain improve-
ments in calculating machines of that tyvpe
shown in my United States Letters Patent
numbered 773,632 dated November 1st,
1904, particularly adapted to the perform-
ance 0} multiplication and addition but eapa-
ble of the performance of the other arith-
metical processes and has for its main ohject
the obtaining upon a meter the product in
multiplicition in a more certain and perfect
manner al with greater rapidity than has
heretofore been (one. :

One object of the invention is to provide an
improved adding and multiplying machine
so simple that its operation may be quickly
understood and aequired.

My invention consists, first, in an adding
key board consisting of nine parallel rows
and nine parallel banks of adding-keys. each
key having precisely the same degree of in-
ward movement (namely 3/16 of an inch)
without regard to the values which they
represent, while the eflective movement
transmitted to the meter will be propor-
tioned to the value represented by each key;
second, in a new and improved form of meter;
third, in a new and improved form of multi-
plier meter; fourth, in a new and improved
form of adding-keys indicator or reflector;
fifth, in new resetting mechanism: sixth, in
new multiplying mechanism: seventh, in
new and simple driving mechanism; eighth,
in new pointing-off mechanism.

In a machine built according to my inven-
tion, the adding keys and their respective
adding plates may be allowed to instantly
return to their normal positions by a single
operating-lever (hereinafter called the ‘““re-
lease bar’’) after the indicating devices have
been moved to the esired positions in any of
the various arithmetical problems and are

automatically returned to their normal posi- |

tions in problems of addition and subtraction
as soon as the meter has been operated by the
depressed adding-keys; the depressed adding

plates displaced out of normal position I:iy 55
the pressure down upon their respective add-

ing-keys are held so as to be met by the me-
ter, when it is revolved with the driving-
shaft, and one or more of its wheels operated

by the teeth of the depressed adding plates; 60

the movement of the multiplying-keys is
transmitted to the indicating mechanism
and all of these keys receive precisely the
same degree of downward movement with-

out regard to the values which theyrepresent, 65

while the multiplicand represented by the de-
pressed adding-keys may be quickly and ac-
curately multiplied by any one of the de-
pressed multiplying-keys and the product

shown on the meter; the depressed multi- 70

plving keys and their respective multiplier
plates are automatically returned to their
normal position as the meter is operated by
contact with the toothed adding plates; the

meter is automatically shifted, in problems 75

of multiplication, immediately after the
meter has heen operated according to the de-
pressed adding-keys and-the depressed multi-
plying-key, one position to the right so that

the next operacion of depressing a multiply- 80

ing-key will cause a multiplication to be
made which would be ten times greater
in each case than it would have been had the
meter not been shifted; the meter may be

automatically shifted to the right, without 85

revolving it or its driving-shaft, when one or
more ‘‘naughts’ appear in the multiplier;
the meter may be instantly reset backward
from right to left to its normal position; the

multiplier meter shows the number of revo- g0

lutions the meter has been caused to make
by the turning of its driving-shaft, and in
multiplication showing the multiplier, i. e.
the depressed multiplying-keys and the po-

sition of the meter when each of the keys 95

was depressed: all of the wheels of the meter
to be operated are simultaneously operated
by the depressed adding plates upon each
revolution of the driving-shaft; the meter

and multiplier meter may be instantly reset 100

to their normal or zero positions; the meter
may be revolved independently of the mul-
tiplying-keys in problems of addition and
subtraction.

My invention consists further, in the 105

legitimate combinations of the features re-
ferred to with each.other and with other fea-
tures not yvet alluded to, and in numerous
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other subordinate but important combina-
tions, all of which will be fully described
hereinafter. 2
In the accompanying drawings in which
most of the figures (for example, Figs. 3 to
16 inclusive) are made the exact size of the
machine and illustrate a machine made in
accordance with my invention,—Figure 1 is
a top plan view of the complete machine
with some parts broken away. Fig. 2isa
left end elevation showing motor, the box
for same and table being in section. Figs. 3
and 4 forni a continuous central vertical sec-
tion on line 3—4 of Fig. 1, and matching on
lines A, A, Figs. 3 and 4. In these figures
some of the interior mechanism is shown in
elevation and other portions entirely re-
moved for purposes of clearer iilustration.
Fig. 5 is a vertical cross section on line 5—35
of Fig. 1. Fig. 6 is a vertical cross section on
line 6—6 of Fig. 1. Fig. 7 is a plan view of
the multiplying mechanism. Fig. 8isa simi-
lar plan view of a yortion of the same. Fig. 9
is a plan view of the balance wheel. Fig. 10
is a vertical cross section on line 10—10 of
Fig. 1 with the meter in its original or normal
position, and showing the position of the
arts before the meter wheels have met and
een operated by the toothed adding-plates.
Fig. 11 is a similar partial section showing
the diff2rent positions of one section of the
meter while the wheel of this section is being
operated by the teeth of one of the adding
plates. Fig. 12 is another similar view
showing the different positions of the same
section of the meter after the wheel has been
fully operated by the adding plate and the
carry-up hammer (shown in Fig. 32) for that
wheel has only been partly operated. Fig.
13 is another similar view of the same parts
showing the carry-up hammer being reset by
one of the recocking fingers. after the carry-
ing lprocess is completed. Fig. 14 is a ver-
tical eross-section en line 14—14 of Fig. 1.
Fig. 15 is a partial central vertical section on
line 3—4 of Fig. 1 looking in direction of ar-
row 15. Fig. 16 is a front elevation of the
multiplier meter. Fig. 17 is a section on line
17—17 of Fig. 16. r]?‘ig. 18 is a section of
the shifting device taken on line 18—18 of
Fig. 1. Fig. 19 is a plan view of Fig. 18.
Fig. 20 is a partial elevation of the right end
plate of the meter. Fig. 21 is an edge view
of Fig. 20. Fig. 22 is a plan view of one of
the buttons. Fig. 23 is a section on line
23—23 of Fig. 22. Fig. 24 is a plan view of
one of the supports for the meter. Fig. 25 is
an edge view of the same. TFig. 26 is a side
view of one of the meter wheels. Tig. 27
is a section on line 27—27 of Fig. 26. Figs.
28 and 29 are a plan and section of the disk
collar for the cam. TFigs. 30 and 31 are a
plan and section of the cam. Figs. 32 and
33 are a plan and edge view of one of the
carry-up hammers. Figs. 34 and 35 are a

plan and edge view of one of the carry-up
pawls. Figs. 36 and 37 are a plan and edge
view of one of the over-rotation pawls. Figs.
35 and 39 are a plan and edge view of one of
the hammer coc]king retaining pawls. Figs.
40 and 41 are a plan and edge view of one of
the friction pawls. Figs. 42 and 43 are a
plan and edge view of one of the cam oper-
ated pawls. Fig. 44 is a plan view of the
adder-bar plate. Tig. 45 is a plan view of
one of the adding plates, namely the plate to
which one of the ‘“4” adding-keys is con-
nected. Fig. 16 is an under plan view of the
motor, partly in section. Fig. 47 is a partial
end view of motor opposite to Fig. 2 and in-

verted. Fig. 48 is a section on line 48—48 of
Fig. 46. Fig. 49 is a plan view of one of the

multiplier plates, namely the plate to which
the *5" multiplying key is connected. Fig.
50 is a rear elevation of that portion of the
meter which is shown in Fig. 3. TFig. 51isan
end elevation of the snap switeh shown in
Fig. 2. TFig. 52 is a section on line 52—52 of
Fig. 51, with bar in position for complete
electric connection, and on point of snapping
to disconnecting {msitiun s]lmwn in Fig. 33.
Fie. 53 is a side elevation. partly in section,
of the same, in disconnecting position. Fig.
51 is a side elevation of the same, partly in
section, with bar in complete electric con-
nection.

In the specification and claims the follow-
ing terms will be always used to denote these
particular parts—“‘adding-keys” are the
several series of keys fully shown in Fig. 1 in
the forward central portion of the machine,
and whicls are used for operating or throwing
out of tlieir normal positions a similarnumber
of toothed segments or adding plates to
which they are attached, and which plates
for convenience will be designated the "*add-
ing plates”. *‘Multiplying-keys” are the
nine keys. also fully shown in Fig. 1 in the
forward right end portion of the machine,
and used for operating or throwing out of
their normal positions a similar number of
multiplier plates to which they are attached,
these plates being used to allow the meter to
operate and to Limit its motion, and will be
designated the ‘‘multiplier plates”. ‘*Shift
key” is the zero key, bearing upon its face
the numeral ‘“ 07, and which is adjacent to
and parallel with the ‘‘9” key of the multi-
plying-keys. ‘‘Meter” is the revolving epi-
cycle indicator, seen through the large plate
of glass and which I have shown as contain-
ing sixteen spools or wheels. This meter is
independent of the adding-keys and is used
for indicating the sum of the figures as they
are added, the product in multiplication, the
remainder in subtraction, and the quotient
and its remainder in division. ‘‘Multiplier
meter’’ is the indicator on the left forward
portion of the machine, seen through the
smaller plate of glass, and operable from the
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meter for showing the number of ficures in
the column added, showing the multiplier in
multiplication, and the quotient in division
thus proving the answer in division. The
““indieator” 1s in the form of a reflector, seen
through the large plate of glass, inmediately
in the rear of the upper row of adding-keys
and forward of the meter, and vshich reflects
or shows numerals representing the de-
pressed adding-keys. The *‘adder-bar” is
the lever ror revolving the meter independ-
ently of the multiplying-keys, principnllly for
use 1n problems of addition and subtraction
and for revolving the meter in resetting and
is the upper finger bar, shown in Fig. 1, situ-
ated between the muliiplying and adding
kevs. The ‘‘release-bars’ is the lever for re-
leasing the adding-keys and allowing the re-
turn of the adding plates when it is desired
to reset the adding wmechanism without
operating the adder-bar, and is the bar situ-
ated immediately below the adder-bar, as
shown in Fig. 1. The ‘‘resetting-lever” is
the lever situated at the extreme left of the
muachine, on the outer side of the case, see
Fig. 1.

Latitude is allowed herein as to details, as
they may be changed or varied at will with-
out departing from the =pirit of my invention
and the same yet remain intact and be pro-
tected.

In order that the construction and opera-
tion may be the more readily comprehended
I shall endeavor, whenever practicable, to
preface the description of tsw mechanism
witle a statement of the end to be accom-
plisned thereby. The descriptions of the
various mechanisms will be given in order of
their operation in the machine.

Corresponding and like parts are referred
to in the following deseription and indicated
in all the views of the drawings by the same
reference characters. :

The framework and table.—TReferring to the
drawings, 107, see Fig. 2, represents the
table, to the under side of Whit'{l is attached
the box 110 which incloses the motor, gov-
ernor, power spring and other driving mech-
anism and upon which table rests the base
slate or main bed 52 of the machine. This
hase plate supports the frame of the machine
and the case or housing 53; the case being
attached to the base plate by the serews 58.
The case may be constructed in any suitable
form and manner, but I preferably use a case
constructed as shown in Figs. 1,2, 5 and 6 of
the drawings and within which is placed all
the operating parts of the machine with the
exception of ]lmrts of the driving mechanism
whi(-‘h are inclosed in the box 110. The rear
of the framework is semicircular, extending
upward in the shape of & hood as clearly
shown in Figs. 1 and 2. The multiplving
mechanism is situated in the right end por-
tion of the machine, as shown in Figs. 1 and

4 to 6 inclusive and is partly covered by the
hood.

The adding mechanism is situated about
midway of the machine, as shown in Fig. 1,
and is partly covered hy the hood but a glass
sight -orifice 54 is provided for permitting the
figures upon the meter and indicator to be
read. TLis sight-orifice 54 extends nearly
across the frout upper part of the machine
so that all of the numeral wheeis of the
meter may be read, even when the meter has
been shifted to its extreme right position.
A glass sight-orifice 55 on the forward left
portion of the machine, extending from the
left side of the addine mechanism to the left
end of the case allows the multiplier meter to
he read. Extending through a dust proof
shift ease 36. in the top portion of the case
33. Is the pointer 57, hereinafter fully de-
seribed.

By examining Figs. 1, 2, 5, 6 and 10, it
will be noticed that the base plate 52 is ex-
tended uite a distance forward at the right
end of the machine to allow for the multiply-
ing mechanism, and is also likewise extended
forward below the adding mechanism. and
that the case 53 covers the greater portion of
the front part of the multiplying and adding
mechanisms.

Tie-rods 39 are used quite extensively
throurhout the machine to securely Lold dif-
ferent sections of the machine together and
so that the different sections of the machine
can ke quickly separated and aecess to any
part of the machine obtained to be adjusted
or repaired. without taking down the entire
muchine.  Upou some of the tie-rods 59 are
separators or spacers 60 to keep the parts in
their respective positions.

Adding-keys and  their mechanism.—My
improved machine is so constructed that the
finger disks of the adding-kevs 61 are all at a
uniform angle of about 45°, and each of the
adding-keys should receive precisely the
same degree of an inward movement, namely
3/16 of an inch, without regard to the values
which they represent. These keys are used
in all of the arithmetical problems and offer
but little resistance to the depressive move-
ment in order not to tax the strength of the
operator, and each key without respect to
the value represented receives the same
amount of movement inwardly at an angle
of 45°. The adding-keys 61 and their add-
ing plates 62, see Figs. 1, 10 and 15 comprise
in general a number of series of parallel keys
and plates each series having nine keys re-
spectively in value from ‘‘1” to ‘9" from
tﬁe lower to the upper key and nine plates
from left to right in value respectively from
&{II’ t() ((9}!-

I have shown in my drawings nine series
which are parallel to and independent of one
another, although the machine may be built-
with any number of series, with the desired
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extra number of meter wheels, multiplier
meter wheels and other necessary parts to
correspond, so that it could add any number
of columns or multiply figures of anv amount.
By using parallel series of adding plates 62 T
can have any number of series of adding-
keys, while in a machine as shown in my first

atent the number of series is limited accord-
ing *o the diameter of the toothed disks and
the diameter of the meter wheels.

The series of adding-keys commencing at
the right as shown in Fig. 1, are units, tens,
hundreds, thousands, tens of thousands.
hundreds of thousands, millions, tens of mil-
lions and hundred of millions, and commene-
g at the bottom of each series of nine add-
ing keys and going towards the top, the keyvs
are numbered respectively, 417 127 g%
HgR, ET, g, e wgy wgit Ty will be
very clearly understood by examining the
drawings that the arrangement of adding
keys and their plates can when so desired
easily be changed so that the kevs run in the
reverse order without in any way interfering
with or necessitating any change in the other
parts of the machine. ;

Each set or series of adding plates 62 con-

sists of nine separate and independent plates, |

and each set is incased or held between two
side plates 63 and 64; the side plates on the
left of each series of adding plates being
numbered 63 and those on the right 64.
These side plates 63 and 64 of each series are
separated by spacers 60 on tie-rods 539. These
adding plates 62, see Figs. 10 and 45, have
on their inner edge in the form of a toothed
segment one or more teeth 65 according to
the value which they represent. For ex-
ample, the adding plate of kev ‘1" of each
series is provided with one tooth, the adding
plate of kev **2"" of each series with two
teeth, the adding plate of key **3" of each
series with three teeth, the adding plate of
key ‘4" of each series with four teeth (see
Fig. 45) and so on, and it will be noticed, by
examining Fig. 10, that the adding plate of
the depressed key ‘97 of the ‘“tens” series
is provided with nine teeth, and that this
adding plate of nine teeth has been displaced
out of normal position by the pressure down
upon its adding-key, and is in driving con-
tact to be met by the meter when it is re-
volved with the drving-shaft, which meter
is arranged to be revolved around the inner
side of the machine and to be operated by
the teeth of the displaced adding plates.

The adding plate on the extreme left of
each series is the one that has only one tooth,
which tooth is near the lower end of the
adding plate, and is operated by the respec-
tive keyv of that series which bears the nu-
meral 1”7, and this tooth is in horizontal
alinement with the tooth on each of the
adding plates on the extreme left of each
series which is operated by a key bearing the

889,688

numeral ““1”; the nex adding plate to the
right has two teeth, the second or lower tooth
5eing in horizontal alinement with the tooth
on the first adding plate; the next adding

late to the right has three teeth, the third or
ower tooth being in herizontal alinement
with the tooth on the first adding plate and
its secund tooth being in horizontal aline-
ment with the first tooth on the second add-
ing plate; the next adding plate to the right
has four teeth. and so on. so that the adding
plate on the extreme right of each series,
which is the ninth adding plate in the series,
has nine teeth, the first tooth being above
any of the other teeth on the other adding
})lates of the same series and the ninth tooth
heing in horizontal alinement with the tooth
of the first adding plate and to the lower
tooth of each of the other adding plates. It
is thus seen that the lower teeth of all of the
adding plates of all of the series are in hori-
zontal zdinement with each other so that each
of the meter wheels leave the teeth of the
adding plates simultaneously, see Figs. 10
and 15.

Each of the adding plates is provided on
the side opposite to the teeth with a lip 66
curved at its outer end. see Figs. 10 :uul 43,
and to the lower end of this lip is connected a
spiral spring 67 fastened at its other end to
tlle inner side of one of the side plates 63 or
64 which spring is distended when the adding
plate is displaced and returns the adding
plate and its corresponding key to initial posi-
tion when the adding plate is release&, as
hereinafter explained, after the meter has
conie in contact with its teeth the desired
number of times.

To the upper end of the lip 66 is attached,
by a pin or other means 68, an oblong flat
shank 69 having its upper end slotted as at 70
(see Fig. 10) to receive the pin 71 extending
transversely across the slotted lower portion
of the adding key 61 so that when the adding
key is pressed down upon the shank and its
slotted portion 72 fitted securely upon the
upper portion of the shank, the pin 71 will
just fit into the slot 70, these slots also
acting as guides for the proper positioning of
the keys. The multiplying-keys and their
shanks, which will later be explained, are
provided with similar pins and slots and at-
tached in a similar manner.

The lower ends of the shanks 69 are curved
and the side plates 63 and 64 are provided
with openings 73 for clearance for the ends of
the pins 68, as clearly shown in Fig. 10. A
stud bolt 74 rigidly attached to the side
plates 63, 64, by nuts 75 extends through the
elongdted slot 76 in the shank 69 acting as a
guide for the shank and its adding-key; the
length of the slot 76 being sufficient to allow
of 3/16 inches inward movement of theshank.

Over the upper part of all of the shanks 69
is fitted a plate 77 provided with an opening
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for each of theshanks to extend therethrough,
and the upper portion of the plate, which is

arallel to the finger disks of the adding-keys.
1s covered with a strip of green felt 78, as is
common in adding machines.

The adding plates are provided with ob-
long slots 79 through which extend the
squared guide pins 80 on the studs 81 rigidly
attached between the side plates 63 and 64,
the length of these slots 79 being just suffi-
cient to allow of an inwardly inclined move-
ment of 3/16 of an inch, see Fig. 10.

When the adding-keys and their adding
plates are shaped as shown in Fig. 10, and as
just deseribed, the alinement of the teeth of
the adding plates will be true to be meshed
with the teeth of the corresponding wheels of
the meter when itis revolved with the driving-

shaft around the inner side of the adding

plates. :

The indicator.—The indicator or meter for
showing to the operatorthe depressed adding-
keys is seen through the larger plate of elass
and reflects or shows the numerals represent-
ing the depressed adding-keys and the nu-
merals “0" for the banks of kevs in which no
adding-key is depressed. When desired the
machines can be built without this indicator
in which case the operator would tell which
adding plates were depressed by examining
the adding key board. = The mechanism con-
nected with this indicator: I will now ex-
plain,—the adding plates are provided near
their upper outer end with an arm 82, see Fig.
45, having a finger 83 at right angles to it
and parallel to the meter and carrving on its
uprerface a numeral: which numerals are re-
flected in a mirror or reflector 835, which I
have termed the indicator, as the adding
})late is depressed: the line of vision for same
seing as shown in Fig. 10. This indicator 85
extends from the right of the right-hand add-
ing plate to the left of the left-hand adding
plate being slotted on its lower side to fit
tightly down onto the side plates 64, asshown
in Figs. 1, 10 and 15.

The fingers 83 are covered by a hood 86
when they are in their normal positions so as
their numerals will not show on the indicator,
and this hood is also notched on its inner for-
ward edge fitting tightly down onto the side
plates 64 forward of the indicator and it ex-
tends from the right of the right-hand adding
plate to nearly the left inner end of the ma-
chine (see also Fig. 14).

The side plates 63 are cut off at their upper
ends (as will be seen by comparing Figs. 1,
10 and 15) and are provided with a finger
piece 87 carrying the numeral “0’” which
shows in the indicator when none of the add-
ing plates of that series are displaced out of
normal position, and indicates that no add-
ing plate in that series is in driving contact
to be met by the revolving meter.

Should two or more adding plates in any

one of the series be pushed into gosition to
operate a wheel of the meter, the adding plate
having the greatest number of teeth would
have the numeral on its finger 83 appear on
thé indicator showing the number of posi-
tions the wheel of the meter operated by that
series of adding plates would be turned on
one revolution of the meter by its driving-
shaft around the inner side of the machine,
and as the teeth of each series are arranged
in parallel positions beginning at the bottom,
as heretofore explained, the wheel of the
meter is only turned by the teeth of that
series, on one revolution, the number of posi-
tions represented by the highest displaced
adding-key of that series.

Adding plate locking mechanism.—In or-
der that the adding plates shall be securely
lockad to operate the meter when the plates
are displaced I provide on their under edges
two notches 88 and 89, forming a V-shaped
tooth between and against the lower side of
which and within the lower notch 88 is nor-
mally held a spring operated pawl 90. This
pawl is as wide as the combined nine adding
plates of that series, so that one pawl answers
for all the adding plates in one series, and
when pressure is applied to an adding-key of
that series its plate is pushed down, pressing

' out the pawl and allowing it to fly into the

upper slot 39 of that plate, but when the
pressure is released from the adding-key, the
adding plate does not return to its normal
position, but is held by the pawl in a rigid
and firm downward position to be met by a
wheel of the meter and held until the pawl is
withdrawn. as later explained. As the pawls
90 of each series are independent of those of
the other series, and movement of one not
affecting the others, it is readily seen that I
can instantly reset to their normal positions
any other displaced adding plates in that
series, and their corresponding adding-keys
in that bank. by the displacement of any
other adding-key in that bank; this giving
what is commonly termed a ‘‘flexible key
board”’.

In my first above-mentioned patent, I car-
ried the adding plates almost entirely around
the inner side of the machine, in the form of
toothed disks or segments, but in my present
perfected machine I only have the adding
plates in the forward part of the machine,
with the corresponding teeth of all of the
adding plates parallel with each other, so
that the meter has been fully operated by
the adding plates when it has gone the first
third of its distance around the inner side of
the machine, and I preferably carry the side
plates 63, 64, in the form of segments nearly
around the inner side of the machine, as
shown in Figs. 1 and 10. These side plates
63, 64, have downward extending lips which
fit within a recess 91 formed in the upper side
of the base plate 52 and tie-rods 108 are in-
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serted through every two or more of the
plates and secured to the base plate 52 by
serews 109 (see Fig. 10), so that these plates,
which are also secured by tie-rods 59 carry-
ing spacers 60 inserted between the plates,
are held in rigid position making true aline-
ment for the teeth 65 of the adding plates 62.
Similar tie-rods 108 secured by similar screws
109 are inserted through other plates in dif-
ferent parts of the machine to secure the
plates to the base plate 52 in a firm manner,
as hereinafter explained.

Key-boards and their keys.—The adding-
keys 61 are circular having the slot 72 m
their under side with a pin 71 extending
across the slot, and their upper portion cup-
shaped, as at 92 for receiving the insert or
disk 93, preferably of card-board, carrving
an upper disk 94, preferably of celluloid on
the upper face of which is stamped or

ainted one or more numerals 95 in a dif-
erent color from the upper surface of the
disk 94, so that the numerals will stand out
prominently.

As shown in Tig. 1, I preferably use in the
units and tens columns, adding-kevs having
an outer white rim, a black disk surface with
a white numeral thereon. as these two banks
of keys commonly represent the cents and
tens of cents columms, when addition is
heing performed. The next three columns
representing dollars, tens of dollars, and
hundreds of dollars, I use an outer white
rim, a white disk surface with a black nu-
meral thereon, the next three columns are
similar to the cents colwnn, while the last
column or series of left hand keys, repre-
senting the million dollar column, are simi-
lar to the dollar column, so that in perform-
ing problems the adding kevs can be in-
stantly selected and depressed but it is.
obvious that the keys may be readily shifted
about so that any arrangement can be had
and if desired the key board can be ar-
ranged into the three periods of units. thou-
sands, and millions, with the 2nd period
having different colored digits from the
digits.on the adding keys of the 1st and 3rd
periods. It is very essential however in
order not to have a deceptive kev-hoard
that all of the rims should be of the same
color, preferably white, so that all of the
keys will inear to have exactly the same
size, especially when a green back-ground
78 is used.

Mechanism for allowing of the return of
the adding mechanism.—A shaft 101 oper-
ated by a release-bar 100 without the case
53 (see Figs. 1 and 10) extends through the
side of the case 53 and all of the side plates
63 and 64, but below the adding plates 62,
being journaled in the side plates 63, 64,
and in the side plates 102 and 103 of the
multiplying mechanism. Mounted upon
the shaft 96 and one for each series of add-

ing gla.tes, are the pawls 90 having a down-
ward extending pin 97 to which is attached
a spring 98 for keeping the pawl in its upper-
most position within the notch 88 or 89 as
the case may be and the spring is attached
{o its corresponding side plate 64 as shown
in Fig. 10. Upon the shaft 101, and one for
each of the pins 97, are the inverted U-
shaped plates or wires 99 so ]l)ositioned that
when the release-bar 100 is slightly pressed
downward and the shaft 101 is slightly

turned that the wire 99 will move the lower

end of the pin 97 rearward, against the force
of its spring 98, withdrawing the pawl 90
from the notches 88, 89 allowing the dis-
placed adding plates and their operated
adding-kevs to be returned to their normal
or original positions ready for the next op-
eration on  the adding-key board. At-
tached to each short end of the rods of the
release-bar 100 is a spiral spring 531 having
its other end attached to the outer side of
the case so that the release-har is returned
to its original position as soon as pressure
is withdrawn from the finger piece of the
release-bar. As these springs 331 and the
release-har 100 are without the case 33, being
situated on the front portion of the ma-
chine between the rows of adding and mul-
tiplving-keys, 1 preferably inclose both of
the springs in nickel-plated tubing 112,

It is readily seen that I can by pressure
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down upon the release-bar 100 instantly and

simultaneously reset all of the adding plates
and their respective adding-kevs or I ean
reset to its normal position anv addine plste
and its corresponding adding-key by the dis-
placement of any other adding plate of the
same serics; this latter being of great benefit
in addition and other problems to instantly
correct the machine when a wrong adding
key has been pressed. and a correction can
thus be made on my machine because the
pressing of any adding-key does not affect
the meter until the meter has been set in
motion by the operation of another part of
the machine.

The shaft 101 is one of the last pieces of
mechanism to be assembled in the machine
and is inserted through a key-shaped open-
ing 519 in the left-hand side of that portion
of the case 53 that embraces the adding

lates and this opening is normally covered
Ey a small plate 520, see Fig. 2. The shaft
is passed along through similar key shaped
openings 519 @,ee Fig. 10) in the side plates
63 and 64 and through a circular opening in
the right-hand side of that portion of the case
53 that embraces the adding plates and the
release-bar is attached thereon by pins 106,
see IMigs. 1 and 10. The shaft is then insert-
ed through another circular opening in the
left-hand side of that portion of the case 53
that embraces the multiplier plates and is
then turned backward, as shown in Fig. 10,
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so that when it has been pushed in to its final I plate 103. If the plate 119 and the lever 126

osition the wires 99 carried by it will be be- |
ind their respective pins 97 to operate those
ins upon pressure down upon the release-
ar 101.

It is important to provide means for in-
stantly returning automatically and simul- |
taneously, in problems of addition, all of the |
adding plates and their cotresponding add- '
ing-keys as soon as the meter has once met |
the teetl of the adding plates, in its move- i

|
1
x

ment uround the inner side of the machine,
and without waiting for the meter to have
reached its original or upricht vosition, and
for this purpose I have provided such means, |
which T slm]ll only partly explain at the pres- |
ent time, as an explanation of the multiply- |
ing mechanism is essential to a clear under- '
standing of the same, which explanation I
shall give in the latter part of this speciti- |
cation.

The right end of the shaft 101 may be in-
serted into an opening in the hub of a lever
115 properly secured upon a suitable stud-

in carried by the plates 102 and 103, but in
fig. 8 of the drawings it will be seen that I
have shown the shaft 101 as extending
through the side plates 103 and 102 and into
a collar 111 on the right side of the side plate
102, to which collar the shalt is fastened by !
the pin 113 to prevent endwise motion of the
shaft. and attached upon the shaft to the
left of the side plate 103 and held by the pin !
114 is the lever 115. This lever is normally l
held by the spring 116 (see Fig. 6) down |
against the pin 117 which protrudes from |
the left side ol the side plate 103, to which l

late the lower portion of its spring 116 is
also fastened. as shown in Fig. 6.

Upon a tie-rod 59. extending towards the
left outward from the plate 103, is the plate
119 |I)rm*idmi on its lower side with the upper
noteh 120 and the lower noteh 121, in one
of which a pawl 122 is held by its spring 123.
this pawl being held in the j ourua!l hearings
124 carried by the plate 103, (see Fig. 8).
From the left upper side of the plate 119 ex-
teads a pin 125 Leynnd the upper edge of and
bearing upon a bell crank lever 126; this
lever is also carried by the same tie-rod 59
but separated from the plate 119 a suitable
distance by the separator 127, so that the
lever 411, when carried around by the bal-
ance wheel 134, and striking upon the sur-
face of the pin 125 will not touch the lever
126 the latter only being operated when in-
the position shown in Fig. 6, upon move-
ment of the balance wheel by the lug 133
carried by the balance wheel. When the
lever 411 strikes upon the surface of the pin
125, when the plate 119 is in the position
shown in Fig. 6, the forward end of t-{le plate
119 and its pin 125 are held from downward
movement by the pin 527 extending towards
the left above the plate 119 from the side

Cvolved around with the meter.

were displaced out of the downward posi-

| tion, shown in Fig. 6, so that the pawl 122

rested in the notch 120, the lug 133 would
not affect the lever 126 as the balance wheel
revolved, neither would the lever 411 hit
vpon the pin 125.

A spring 128 attached at its upper end to
the tail eml of the lever 126 and at its lower
end to the lower portion of the plate 119 acts
to hold the nose end of the lever 126 in its
uppermost position against the pin 125.
From the right side of the plate 119 extend
the two studs 129 and 130 which protrude
through the openings 131 and 132 in the
plate 103 (zee Yigs. 5 and 8) and these studs
are operated (the stud 130 by the nose 136 of
the adder-bar plate 135 and the stud 129 by
the nose 348 of any one of the multiplier
plates 118) as hereinaflter explained to raise
or lower the upper inner edge of the plate 119
carrying the pin 125 so as to raise or lower
the nose of the lever 126.

If pressure had been applied to the stud
130 by the nose 136 the upper end of the
plate 119 would have been forced down, to
the position shown in Fig. 6, and the pin 125
would have earried down the nose of the
lever 126 so that the nose would be struck by
the lug 133 on the right hand side of the
toothed balanee wheel 154 when it is re-
The upper
e of the plate 119 was forced down, to the
pesition shown in IFig. 6. by the tenth plate
of the multiplving mechanism. (and which
plate is the plate on the extreme right and
termed the adder-har plate 135) having its

fnose 136 strike upon and press down the

stwd 130, When the nose of the lever 126
held dowi by the pin 125 is struek by the
lug 133 on a revolution of the balance wheel
it raises the forward end or tail of the lever
126 raising the lever 115, turning the shaft
101 and allowing the displaced adding plates
and their respective adding-keys to be re-
turned to their original positions. This
lever 126 would remain in this operating
vosition until another multiplier plate 118
}md been operated and its nose 348 pushed
down the stud 129.

The meter.—The meter, which for con-
venience will be designated in the specifica-
tion and claims as the ““ meter,” is independ-
ent of the adding-keys and is used for show-
ing the figures added and indicating the final
sum in addition, indicating the product in
multiplication, indicating in subtraction,
first, the minuend, and second, the remainder
after deducting the subtrahend, and in di-
vision showing, first, the dividend, and
second, after dividing the divisor, shows the
quotient.

At each end of the base plate 52 are se-
cured the two uprights 140 and 141, see Figs.
3 and 4, earrying at their upper portions re-
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spectively the bull bearing journal boxes 146 ranged to come in contact with another
and 147 for the ends of the driving-shaft 137. | tooth of the operated wheel of the multiplier
The right end of the driving-shaft adjacent | meter to stop the movement of this wheel
to the multiplying mechanisin is reduced in | set in motion by the first finger 170 and thus
size, as at 142, (see Fig. 4), forming a shoul- | prevent over-rotation, is a long curved finger
der 143 against which presses a ratchet 148 ; 171. The operation of the multiplier meter
carrying a pinion 149 both on the portion 142 | by the fingers will be later fully explained.
of the driving-shaft 137. | The numeral wheels 168 of the meter are
Upon Lhe1 d?{ﬂlngISlmft to the left of the | loosely mounted on the meter-shaft 1(137 and
ratehet is a locked plate 144 pressing against | their hubs 172 project a considerable dis-
t,llle tight snlle (ﬁf the ratchet 148 and held in g tance to each side, beyond the lirie of tﬁe rims
place by a locking pin 150. Upon the hub | of the wheels, and are separated by the sup-
151 of the plate_' 144 is carried the balance | ports 165. These numeral wheels 168 each
wheel 134 provided with the ratchet teeth | carrv upon their periphery a series of teeth
135 extending around its periphery. TUpon | 173. preferably ten in number, and between
the hub 151 between the Dalance wheel and - these reeth are spaces on which the mathe-
the ratchet 148 is tightly fitted the arm 152. - mpticdl sembuols *10, " 1,9 N gk G 4 n
This mechanism just described forms no part | 5.7 6.7 77 8“9 are affixed or
of the meter but belongs mostly to the mul- | printed in any lesirable manner, and when
tiplving mechanism, and the operation of ' the meteris in its uppermost position and the
sanT}le “‘llll' be Iatler fﬁclestc_nbed.t el & n_umer;;.l wheelal‘» t168 are1 in }then’ normal [)lqsi—
. e driving-shalt at its extreme left end is | tions the naughts would show, in a reading
slightly reduced in size where it extends into | line. just above the hood 174, when looking
the ]?lll)mal box 147 and upon this en:l is se- | from the line of vision thlmug;:h tlhe sight-ori-
cured by the screw 153 a pinion 154. A hub | fice 54. These numeral wheels 168 turn
145 secured to the driving-shaft by a pin 155 | from left to right when engaged by the teeth
carries a downward extending arm 136 to the : 65 of the adding plates 62, and the next num-
lower part of which is secured bir serews 158 @ ber that would show would be the numeral
a balance rod 157, see Fig. 3. and thisrod ex- | 1" and the next “2" and so on.
tends towards the right below and parallel | The teeth 173 of the numeral wheel 168
with the driving-shaft through the openings - extend beyond the rim on each side, roject-
159 in the lower portion of the arms 160 and | ing in such a wav on the left of each wheel
161 and secured at its right end in the bal- | that the tongue 221 of an over-rotation
ance wheel 134. check-pawl 530 will come in contact with
Slidably mounted upon the driving shaft | one of its teeth to instantly check the wheel
137 are the two hubs 163 and 164 which | in its movement from left to richt as soon as
carry the earriage hub or eylinder 138, which | its teeth 173 have finished meshing with the
cylinder carries the arms 160 and 161 and the | teeth 65 of the adding plate 62, (see Fig. 12),
supports 165 for the meter. the eylinder 138 | and the teeth also projecting on the right of
extending through the openings 166 in the | each wheel in such a way that a carcry-up
lower portion of the supports, and the sup- | pawl 175 will strike against one of the project-
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ports being separated by the spacers 139 | ing teeth. (see Fig. 13) turning the wheel one- -

carried by the eyvlinder 138. ' tenth of its ecircumferential distance, for
The two arms 160 and 161 slide along the | transferring the movement of its lower nu-
balance rod 157 when the meter is moved | meral wheel to the next succeeding higher
horizontally to the right or left and these | numeral wheel, as from a units to a tens nu-
two arms project upward above the driving- | meral wheel, or from a tens to a hundreds nu-
shaft 137 and in them is journaled the shaft | meral wheel, and so on. A full explanation
167 of the numeral wheel]s 168 of the meter, | of the over-rotation check - pawl 530, the
which shaft for convenience will be hereinaf- carry -up pawl 175, and their contiguous
ter called the “meter-shaft”. The arm 160, parts will be hereinafter given.
which is at the extreme left of the meter, is The meter shaft 167 is journaled in the
fgrovided with a hammer 169 having a short | arms 160 and 161, its left end being inserted
nger 170 at its upper forward end project- | into the hub 176 of the gear 271 and held b
ing towards the right, which finger is used to | a pin or set-screw 177; the gear and- its hu
turn a wheel of the multiplier meter as the | being on the outer side of the arm 160; the
meter is revolved. The meter, in this inven- | right end of the shalt 167 being secured in
tion, is revolved towards the operator or | collar 528 by similar means 177. Between
front of the machine as soon as it is set in | each of the numeral wheels 168 are placed
motion, so that the finger 170 operates a | the supports 165 provided with the slot 178
wheel of the multiplier meter before any of | for the purpose hereinafter stated, and hav-
the numeral wheels 168 of the meter are op- ing the opening 219 through which passes the
erated. meter shaft 167. )
Upon the upper end of the hammer 169 Between the arms 160 and 161 “and
and also extending towards the right and ar- | through the holes 187 in the supports 165
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extend the shaft or tie-rod 180 carrying
spacers 181 inserted between the supports.
en the meter is in its normal position, the
forward portions of the supports and a large
part of the mechanism carried by the sup-
Eorts is covered by a U-shaped hood 174
eld on the tie-rod 180 by the lips 183 and
this hood also covers the lower half of the
numeral wheels 168, so that in looking from
the line of vision through the sight-orifice 54
at the meter the desired number to be shown
upon each numeral wheel will be seen just
above the upper line of the hood.

The arms 160 and 161 and the supports
165 are separated by the spacers 139 on the
cylinder 138 and are held in their proper po-
sitions by the five tie-rods 180, 182, 184, 185;
and 186, which extend through their respec-
tive openings 187 to 191 in the supports.

Mounted upon the tie-rod 182 on the left
of each support 165 are the carry-up ham-
mcers 192, see Figs. 10. 32 and 50, (one for
each of the numeral wheels 168 except the
first one) situated between each of the sup-

ports 165 and the adjacent numeral wheels |

on their left. These carrv-up hammers 192
are each provided with a spiral spring 193
attached to the lower front portion of the
carry-up hammer and the other end being
attached to the forward finger 194 of the sup-
port 165 so that the carrv-up hammers 192
have a forward motion when not held by
other means (as hereinafter explained) and
are guided by the separators 220 on the tie-
rod 185 (see Fig. 10).

About midway of the carry-up hammer
192 is secured the carrv-up pawl 175 secured
to it by a stud-pin 195 inserted through an
opening 196 in the pawl and into the opening
197 in the hammer, and allowing the pawl
to pivot on it. This carrv-up pawl 175 is
adapted to have its finger 201 strike against
the right side of a projecting tooth 173 of the
numeral wheel 168 upon its left, turning the
numeral wheel one-tenth of its circumfer-
ential distance upon each full forward move-
ment of the carry-up hammer 192, by which
it is carried, thus transferring the movement
of the lower numeral wheel upon its right to
the next succeeding higher numeral wheel
upon its left.

The carry-up pawl is provided at its lower
end with a spring 198, attached at the other
end to the lower rear portion of the carry-up
hammer, forcing the upper finger portions
back out of contact with the numeral wheel
so that the rear finger 199 rests upon the
lower surface edge of the curved hook 200
on the carrv-up hammer. This curved hook
200 is adapted to have its upper curved edge
meet one of the teeth 173 (as shown in Fig.
13) of the numeral wheel 168 operated by the
finger 201 and prevent the wheel from over-
rotation, only allowing it to be moved one-
tenth of its circumferential distance on each

forward movement of its respective carry-up
pawl 175.

fach ecarry-up hammer 192 is provided
with an upper curved arm 202 ending in
an upward extending finger projection 203
which is adapted to run upon the segmental
run-way 204, as shown in Fig. 12, whenever
the carry-up hammer has been released and
drawn forward by the spring 193, while the
meter is passing the teeth 65 of the adding
Flates and thus preventing the carry-up
wmmer 192 from going its full forward dis-
tance and the carrv-up pawl 175 from com-
ing in contact with its corresponding nu-
meral wheel 168, as it is not desirable to
carry up from one numeral wheel to the next
succeeding higher numeral wheel while the
numersl wheels are passing by the adding
plates, but the run-ways 204, which are at-
tached to the right of the side plates 64 only
extend a short distance below the teeth of
the adding plates, as shown in Figs. 10, 12
and 15, so that the carrying process is com-
pleted immediately after the numeral wheels
of the meter have passed the adding plates.

As the meter is revolved around the inner
side of the machine the finger 203 of the
carry-up hammer of each wheel that could
have been operated on that revolution of the
driving shaft meets a recocking finger 206 at-
tached in any desirable manner upon the
right side of the side plate 64, as shown in
Fig. 13, by which the carry-up hammer is re-
cocked. Tt will be noticed by examining
Fig. 4 that the side plates 207 in the right
portion of the machine, between the adding
plates and the multiplying mechanism, do
not carry any recocking fingers 206 as it is
not necessary to recock the hammers 192 of
that portion of the meter passing around
these side plates 207 when the meter has been
horizontally moved to the right.

In order to have a recocking finger for each
of the carry-up hammers, of the wheels that
can be operated by the teeth 65 or by carry-
up mechanism, on a revolution of a driving-
shaft, I have provided the necessary addi-
tional plates 208 in the left end portion of the
machine, as shown in Fig. 3, to support on
their right side the additional recocking
fingers 206 the additional plates 207 on the
right of the adding mechanism is used to
guide the carriage of the meter as it is re-
volved with the driving-shaft, as later ex-
plained.
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From the forward portion of the carry-up

hammer 192 and parallel with the upper arm
202 extends a short curved arm 209 carrying
at its outer end a stud pin 210 upon which is
pivotally mounted the hammer-cocking re-
taining-pawl 211, shown in Figs. 38 and 39,
having a projection or hook 212 extending
towards the right and adapted to be seated
within the slot 178 of the support 165.
Pivotally mounted upon the tie-rod 184 on
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the right of each support 165 is the cam-
operated pawl 230, having a spring 233 car-
ried by the tie-rod 186, attaeﬁ

tension 232 so that its nose 231 is pressed

down upon the upper surface of the cam 213 !

which cam is carried on the disk collar 215

which disk collar is on the numeral wheel !

168. each of the wheels 168 being on the
meter-shaft 167 and each numeral wheel
turns its respective cam 213; and the nose
231 remains 1 this position, as shown in Fig.

10, with the lower surface edge of the hook 212

of the hammer-cocking retaining-pawl 211
resting ypon it, until the cam 213 has heen

turned so that its tooth 214 raised the nose :

of the pawl 230 so that the pawl 211 is freel

from the slot 178 and rides over the edge of |

the curved portion 218 and allows the carry-
up hammer 192 to shoot forward, to the posi-
tion shown in Fig. 12 and also to the position

shown in Fig. 13, as soon as the finger 203 |

has passed the segmental run-way 204. It
is also readily seen by examining the draw-

ings that the nose 231 of the can-operated
pawl 230 drops down into place agamst the !
periphery of the cam 213 as soon as it has |

cleared the tooth of the cam, even though the

hammer-cocking retaining-pawl 211 is still -

in its forward position, as shown in FF ig. 13.

The hammer-cocking retaining-pawl 211 is

also provided with a short arm 216 normally
pressed against a pin 236 by a spring 217

which is attached at its opposite end to the

carry-up hammer so that the long arm of
this Puwl and its hook 212 will be held down-
ward upon the rear upper edge of nose 231 of

pawl 230 until the hook 212 is lifted out of |
the slot 178 by the pawl 230, when the ham- |
mer 192 shoots forward by force of its spring
193 and causes the hook 212 to ride over the

up’Fer surface of the curved portion 218.
he hook 200 which extends from the left
of the carry-up hammer 192 outward just
above the location of the carry-up pawl 175
is adapted to come in contact with another
projecting tooth 173 of the numeral wheel
168 when the carry-up pawl 175 is thrown
forward from the position shown in Fig. 11
to the position shown in Fig. 13. The carry-
up pawl and the hook come in contact only
with the portion of the teeth 173 that pro-
ject beyond the rim on the right side of the
numeral wheels 168 and never come in con-
tact with the Fortions of the teeth 173 that
project beyond the rim on the left side of the
wheels. .

The extreme left-hand support 165 is not
provided with a carry-up hammeror any of the
parts carried by it for the obvious reason that

there is no need of these parts bevond the |

highest numeral wheel, but the parts of the
mechanism which I shall now deseribe as be-
ing carried by the supports are also carried
by the support at the extreme left.

On the right of each of the supports 163

ed to its ex- ;

| pivotally mounted on the tie-rod 185 there is
' provided the over-rotation check-pawl 530
which is provided with a tongue 221 adapted
i to be thrown between two teeth 173 of a nu-

i meral wheel 168 by the pressing back of its
| arm 222 as it comes in contact with a for-
ward projecting lip 224 attached on the left
side of the side plate 63 adjacent to the teeth
65 (see Figs. 10 and 15) and to the right of
: the side plates 208 on the left end portion of
- the machine, see Fig. 15, so that as the nu-
meral wheels leave the adding plates,as
shown in Fig. 11, the pawls 530 are thrown
in contact with that portion of the teeth 173
that project bevond the rims of the numeral
" wheels 168 on their left sides in such a man-
ner as shown in the drawings that will in-
stantly stop the forward movement of the
; numeral wheels and prevent over-rotation.
| The over-rotation check-pawl 530 is however

i normally held out of contact with the teeth
i 173 by its spiral spring 225, the other end of
| which is attached on the tie-rod 186 to draw
it downward and backward against a lug 434
on the right side of the support 165.

A frietion pawl 234 is he\il in an upward
position agaiust the teeth 173, as shown in
Fig. 10, by its spring 235 s0 as to prevent
- back lashing of the numeral wheel 168; the
opposite end of spring 235 being carried by
- the tie-rod 186.
| Each of the numeral wheels 168 consists of
a_web on the hub 172 carrving a rim pro-
v vided witl the teeth 173 between which are
I the spaces careyving the mathematical SVI-
bols. Beneath the rim on the right side of
each wheel and extending outward from the
. web is a spring-pressed pawl 227 which ex-

tends through a slot in t]he hub and against
the shaft 167 of the meter and is normally
held in place by its spring 228 attached at
the other end to the inner side of the web of
the wheel 168. :

As the shaft 167 is turned by movement of
the gear 271, the pawls 227 fall into the slot
237 in the shalt 167, so that the numeral
wheels may all be simultancously turned
back to their normal positions, and the meter
is thus set at naught, that is, so that all of
the numeral wheels ‘0" are in line on the
reading line of the meter. A similar spring-
pressed pawl 250 is within each of the wheels
239 of the multiplier meter, so that it can be
set in a similar way by movement of the gear
259 back to its original position after each
arithmeticai problem.

The m uitip}.-)icr meter.—In the left forward
portion of the machine and seen through the
sight-orifice 55 is situated the multiplier me-
ter consisting of the shaft 238 carryving the
I freely-movable hubs 249 of the wheels 239.
Each wheel is adapted to be turned from left
to right and its periphery is divided into ten
spaces in which spaces the mathematical
S}.lllbl)lh ‘ll),,J \.I’?) ”2”, Jig”’, L{_LJ’J .‘5'1,
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67, 777, 187, 49" are marked in their or- | adapted to receive between them the pawl

der and when the wheels 239 are in their nor-
mal positions the naughts will show through !
sight-orifice 55 on an even reading line.

In the drawings I have shown the multi-
plier meter as having seven numeral wheels
as in a machine of the size shown, a multi-

m the rnultiplicand and seven digits in the
multiplier and it is therefore necessary to
have seven numeral wheels on the multiplier
meter, to fully show the multiplier, should a
multiplier of seven figures be used. As the
operation of the number of wheels is limited
by the horizontal movement of the meter,
additional wheels could not he operated un-
less the meter was allowed to move the cor-
responling number of shifts: in other words,
the number of vperated wheels on the mul-
tiplier meter is limited to the number of
shifting places of the meter.

In huihling machines of various sizes hav-
ing different numbers of wheels in the me-
ters, the arrangement and operation of the |
hereinafter explained gears. pinions, wheels,
and shafting would necessarily be changed
but the same general principles follow
throughout. and in order to give a clear un-
derstanding of the construetion of such a
multiplier meter I shall fully explain a me-
ter built with seven wheels 239. This ex-
planation will be fully understood by anex-
amination of Fig. 1 and Fies. 14 to 17 inclu-
sive, in which a front elevation of the same
is given in Fig. 16, a rear elevation in Fig. 15
and a side elevation in Fig. 14 on the line
14—14 of Fig. 1. In all my former patents.
on this type of caleulating machine, the nu-
merals on the multiplier meter had to be
read in reverse order; for instance, if I was
multiplving by 978" the numeral **S"
would show on the wheel to the extreme left,
the numeral **7"" on the next wheel, and the
numeral 9" on the third wheel from the
left, so that unless one understood the ma-
chine they would read the multiplier as
‘879" but in my present invention I use a
system of connecting means by which when
1 O})erate a gear on the extreme left of the
multiplier meter the first wheel at the ex-
treme right of the same would be operated
so that in the above example the multiplier
“978"" would show in proper readable order
on the three wheels at the right.

The construction is as follows:—I provide
on the shaft 238 between each of the side
plates 208 a wheel 239, having the numerals
as hereinbefore explained, and a toothed
gear 248 separated from the wheel 239 by its
hub 249. This toothed gear 248 is not only
provided with the teeth 251 around its pe-
riphery but is provided with the ten pins 252
extending outward from its left side towards

‘more than one

the wheel 239 on its left and these pins are

| 253 which not only falls of its own weight be-

tween two of the pins but is forced therein

| by the spring 254 so as to instantly stop over-

rotation of this gear 248, preventing the nu-
meral wheel which it operates from moving
osition on each revolution
of the driving-shaft and preventing back-
ward movement but to also cause the numeral
wheels to run true making a full complete
movement so that the reading line ot the
multiplier meter will be even. Each of the
numeral wheels 329 except the central one is

provided with a gear 255 upon its left side so-

that when this gear is turned by a pinion 257
the wheel is operated. Between the ex-
treme right and left side plates 208, as shown
in Fig. 16, is a shaft 241 journaled in these
two plates and carrying a pinion 256 oppo-
site to and meshing with the teeth 251 of the
toothed gear 248 to the extreme left and hav-
ing another pinion 257 meshing with the
eear 255 carried by the right-hand numeral
wheel so that when the gear 248 on the ex-
treme left is operated it turns the numeral
wheel 239 on the extreme right. In like
manner the shaft 242 takes the movement
from the second gear 248 and moves the sec-
ond wheel 239; the shalt 243 operating
through the gears to operate the third wheel
239: the shaft 245 to operate the fifth wheel,;
the shaft 246 the sixth wheel. and the shaft
247 the seventh wheel, which is the wheel tr
the extreme left and represents the multiplier
in the hundred thousands. It will be no-
ticed however. that it is not necessary to
have teeth on the peripheries of the central
or fourth wears (when the number of wheels
in the multiplier meter is an uneven number)
as the central gear 248, when it is operated
by the finger 170 striking against one of its
pins 252 turning it, direetly through its shaft
244 operates and turns the central numeral
wheel 239. .

As the meter is revolved with the driving-
shaft 137 around the inner side of the side
plates and -adding plates, the arm 160 is
turned carrying with it the hammer 169
whose finger 170 strikes upon a pin 252 turn-
ing its gear 248. Kach gear 1s prevented
from over-rotation by the finger 171, upon
the hammer 169 in the rear of and somewhat
above the finger 170, coming in contact with
the projecting part of another one of the pins
252 on the gear immediately after the revolv-
ing of this same gear by the pressure of the
finger 170 so as to instantly check the move-
ment of gear and its respective numeral
wheel 239.

The multiplier meter is supplied with
spring-pressed pawls 250 similar to those of
the wheels 168 of the meter, which pawls ex-
tend through slots in the hubs and into a slot
258 (see Fig. 1) in the shaft 238 so that the
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shaft can be turned and all the wheels of the

~multiplier meter simultaieously turned for-

ward to initial position; (see Figs. 1 and 14).

The multiplier meter does not shift from
right to left similar to tie meter but remains
in a stationary position so that when the
meter is revolved in its first position, the
first or right hand wheel of the multiplier
rieter would be operated; when the meter
has been shifted one position the second
wheel (that is thesecond wheel from the right
end of the machine) would be operated, and
S0 on, as previously explained.

Loosely mounted upon the shaft 238 is a
gear 259 carrving a cam 260 having its tooth
266 adapted to be met hy a spring-presse
pawl 261 pivotally mounted on the right
side of the wheel 262 having its hul, rigidly at-
tached to the shaft 235 by a pin 275 so that
when the gear 259 is turned a sufficient is-
tance from left to right by the teeth 265 on
the arm 264 of the sector 263, or by any
other means, the wheels 239 .will be turned
around by the shaft 238 as previously ex-

plained. Uponthe backward movement of ;

the sector the pawl 261 is thrown out by the

cam and the shaft 233 and the wheels 239 are |

not moved,

The sector 263 is pivotally mounted on a _

stud 266 against the right side of the upriglit
141 (see Fig. 3) and its toothed forward edges

889,868

withdrawn from the sector the spring 267 re-
turns it to its normal or upmost. position so

‘that its teeth 273 will not be in meshing con-

tact with the gear 271 of themeter. Attached
to the arm 160 is the left end of the spiral
spring 274 which has its right end attached
in any desirable manner to the locking plate
144 of the balance wheel 134 to draw the
meter and its carriage towards the right of
the machine upon each downward motion of
the latch or detent 28€.

Aeter shifting mechanism.—The locking
plate 144 of the balance wheel 134 carries a
hinge 525 (see Fig. 6) having its stud pin 524
pivotally supporting below the shaft 137 a
latch-casing consisting of a base 281, sides
282, 283, end 284, and end latch 302 carrving
the lutches or detents 286 pivotally mountec
therein on the studs 290 (see Fig. 4); the
other end of the latch casing extending
through and supported by the arm 161. Im-
mediately in the rear of the latch-casing,
parallel with it, and supported at its right
end by the balance wheel is a rock-shaft 293
having a kev-way 529; the left end_ of the
rock-shaft béing supported by and extending
through the arm 161, see Fig. 21.

Upon the rock-shaft is adapted to slide a
trip-pawl 296, properly keved to the rock-

- shaft and supported by the bracket 204 at-

are normally held in their uppermost posi- i

tions by the spring 267: the lower end o the |

spring being attached to the upright 141.
"The stud 266 extends through the left end of
the case 53 and secured on its outer end by
the pin 268 is the lever 269 having the finger
piece 270 so that when pressure is applied
tlown upon the finger piece 270, and earried
downward as far as it will go, the forward
portion of the lever is carried downward so
that its teeth 265 on its arm 264 meshes with
the teeth on the gear 259 turning the gear

from left to right and carrying forward all the |

wheels of the multiplier meter to their origi-
nal or zero positions.

The outer forward rim 272 of the sector |

proper has on the inner side the inner ex-
tending teeth 273, ten in number, which meet,
when the sector is carried downward by pres-
sure on the finger 270 and held downward
while the meter is revolved once around the
inner side of the plates, the gear 271 on the
left end of the meter-shaft 167 turning the
gear from left to right and resetting or carry-
g forward all of the wheels 168 of the meter
so that the meter is also set at its original or
Zero position.
meter-shaft by the pin 177 extending through
its hub 176. " If the sector is not held down
while the meter is revolved around the inner

side of the plates the teeth of the gear 271

will not mesh with the teeth 273 and conse-
quently the meter would not be reset to its
original position. As soon as pressure is

|

tached by screws or other means 295 to the
right side of the arm 161.

The meter is controlled in its horizontal
movement from left to right by the angular
latches 286 pivotally supported on the studs
290 within the latch-casing; each latch being
held in an upward position by a spring 288
which draws the lower or tail end against the
stud 287 (as clearly shown in Fig. 1) so that
its latch face is held against the right lower
side of the swinging bar 297 (when the bar
has moved tc that respective latch), until it
is drawn down and out of contact with the
bar by its pin 291, which extends through the
slot 292 in the side 283 of the latch-casing,
being drawn down by the trip pawl turned
by its rock-shaft when the rock-shaft is
rocked by the movement of the pinion 303,
as later explained. :

The latch-casing consists of the base 281,
the sides 282, 283, between which extend the
studs 290 supporting the latches 286, and the
left end plate 284." At its opposite end is
rigidly secured to the latch-casing by the
pins 285 the stationary end latch 302, which
1s the last latch the bar 297 strikes against on

L _ - the meter’s movement to the right and this
This gear 271 is secured to the |

latch prevents further endwise movement
of the meter and its carriage towards the
right. Pins 285 are used wherever necessary
to properly unite the parts.

The swinging bar 207 (see Figs. 20 and 21)
has its upward extending parallel arms 298
pivotally mounted on the stud pins 299 which
extend into the brackets 301 on the right side

75

80

90

95

100

105

110

5
z
=
-
&
z




(|

of 75

2 30

1 85

'3

1€ 90

t- 95

s 100

T 10

110

B =" 00 e

Ji == b iadd
. ~

115

120

125

W < QPectld v =~ 0o

-~

e 130

i

vt S
—

el

10

15

20

25

30

35

40

45

50

60

65

889,668

of the arm 161; the upper end of the fingers
bein%'1 attached to the spiral springs 300
which extend through openings in the arm
161 and are attached to the first right hand
support 165.

Multiplying mechanism.—On the right of
the machine are the nine multiplying keys
104 and the shift key 105; each multiplyving
key being shaped similar to the adding keys
so that their pin fits within the slot 70 of the
shank 362, which shank is guided in its
downward movement by the pins 364 which
are passed transversely through its elongated
slot 365. These pins 364 extend from the
side plate 102 to the opposite side plate 103
and are fastened thereto in any desirable
manner and carry separators for properly
alining the shanks 362 and their muItipi\'ing
keys one above another as shown in Fiss. 5
and 7. -

To the lower end of each shank is attached
by pin 363 the lip 343 on the forward side of
the multiplying plate 118; each multiplving
plate having oblong slots 353 through which
extend thesquared guide pins 354 onthestuds
355 rigidly attached between the side plates
102 and 103; the length of the slots being
similar to the slots 79 in the adding plates
and just sufficient to allow of an inwardly
inclined movement of 3; of an inch. =o that
the multiplying keys have the same amount

Mounted on the shaft 358 extending be-
tween the side plates 102 and 103 and sepa-
rated by the spacers 360, are the pawls 359
(ten in number), there being one for each of
the multiplying plates and one for the adder-
bar plate. and the spacers are extended

artly up between the plates to allow space

etween the plates and diminish the amount
of friction caused by the downward move-
ment of any one of the plates. Extending
through the openings 438 in the plates is an-
other shaft having similar spacers 400 for the
same purpose and between these spacers are
the disks 399 upon the upper side of which a
portion of each plate rests. :

Springs 361 attached to the tail end of
pawls 359 normally press the nose of the
pawls up into the V-shaped notches 347 on
the under side of the multiplying plates 118
and the similar V-shaped notch 357 on the
under side of the adder-bar plate 135, so that
the plates are normally held in their upper
positions except when they are depressed by
downward pressure.

The multiplying-keys 104 are adapted to
impart different degrees of rotative move-
ment to the driving-shaft, according to the
designating numerals “1” to “9”” upon the
several keys, ranging from the bottom kev to
the top or ninth key. ’

The shift key 105 which is adjacent to and
parallel with the “ 9" key of the multiplying-
keys, bears upon its face the numeral 0",

1

is

This key does not revolve the driving-shaft
but when pressed down, it operates through

| intermediate mechanism the pinions 303 to

move the rock-shaft 293, as will now be ex-
plained. This shift key is removably at-

“tached to the shank 317, guided in its move-

ment by the studs 437 extending through its
elongated slots 318 and is normally held in
its up;[)ermost position by the spring 319 at-
tached to a stud 346 extending outward to
the right from a downwardly extending lug
345; the upper portion of the spring being at-
tached to a spacer on the upper stud 437.
A lever 316, having a downwardly extend-
ing V-shaped finger 321, is pivotally mount-
ed on a stud 436 of the shank 317 and is pro-
vided with a lug 526 above the lug 345 to
which it iz connected by the spring 320. The
finger 321 is adapted to engage a tooth of the
segment 315 of the segmental lever 312 hav-
ing the guide set-pins 313 extending through
its slots 314 so that when it is pushed down
by pressure upon the shift key, its pin 311 on
its iower left side would push down the tail
310 of the segment 308 pivoted on the stud
309. moving the teeth of the segment 308 up-
ward and revolving upward the toothed seg-
ment 304 on the stud 305; the segment 304
in its turn moving the pinion 303 and the

i rock-shaft 293 to which it is attached, so that
! it is readily seen that pressure down upon
of downward movement as the adding kevs. |

the shift-key 105 will move the trip-pawl 296
and trip one of the latches 286 so that it is
drawn down to allow a movement of the me-
ter and its carriage one position to the right
for each downward pressure of the shift key.

The swinging arm 297 passes over the
lateh and strikes against the face of the next
lateh to the righi. The carriage of the me-
ter is carried to the right by force of the
spring 274, and is stopped by the next latch
286 so that the trip-pawl rests upon the pin
291 of the next latch. It will be thus seen
that with this arrangement the swinging arm
207 can onlvy move the distance between two
latches with each downward movement of
the trip pawl, this distance being equal to the
distance from the center of the numeral
wheel of the meter to the center of the next
numeral wheel, so that upon each move-
ment of the arm to the right the numeral
wheels are moved one position to the right,
and the displaced adding plates would then
operate, if the driving-shaft was revolved,
the numeral wheels next in order to the left.

The shift-key 105 is used when one or
more naughts appear in the multiplier, so
that the meter may be shifted to the right
without revolving the driving-shaft, and is
also of use in pointing off after the problem

is completed when it is desired to shift the
meter to the right. -

A spring 307 attached at its upper end to
the left side of the balance wheel has its
lower -end attached to the lower portion of
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the segment 304 to return it and the mech-

]

anism which operated it to their original po- !

sitions when pressure is removed from the
shift-key; the segment 304 being limited in
its return movement by the pin 306. - TlLe
pins 306, 313, and studs 303, 309, are at-
tached to the left side of the balance wheel
134 and they, together with the parts carried
by them, revolve with the balance wheel.
The lever 316 is preferably pivoted on the
stud 436 carried by the shank 317, rather
than made intesral with the shank because
as the balance wheel revolves forward in the
direction indicated by the arrow in F ie. 6,
the finger 321 has to pass over the teeth of
the seement 315 and if it was made as a one
plece lever, the segmental lever 312 would be

pushed in on each revolution of the drivine- !

shaft and partly rotate the rock-shaft 203,
but when madeé as shown in the drawings,

the lever 316 is always quickly returned to |

its upright position against the pin 435, ' nose 374 has entered the upper notch 351 of

(when slightiy turned on the revolving of the
balance wheel or after its finger 321 has been
pushed down) by the foree of its spring 32().

Extending on an incline, parailel to the top

889,668

plying mechanism is released as hereinafter
explained, which allows the driving-shaft
137 to be revolved from right to left by the
force of the coiled driving spring 461 so that
the meter and its carriage are revolved from
right to left and any of the numeral wheels
of the meter which meet and mesh with the
teeth of the depressed adding plates would
be revolved from left to right according to
the number of teeth on the depressed plate
which the numeral wheel meets. as herein-
before explained. When one of the multi-
plying-kevs is depressed, its respective mul-
tiplier plate 118 is pushed backward so that
the pawl 359 on shaft 353 is pushed out of
the notch 347 and is held out of the noteh
while the plate is held by nose 374 of another
Pawi 367 in its upper nozeh 331 on the upper
side of che piate.  When one of these plates

; 118 or the adder-bar plate 135 have been

of the multiplying-kevs. and just above the !
serles of guide-pins 364 is a plate similar to !
the plate 77 of the adding mechanism, hav- .

g its upper surface preferably covered with

green felt for covering the front portion of

the multiplving mechanism situared between
the two side-wails,

Before deseribing further the muitiplving-
keys and their mechanism I shall explain the

operation of the adder-bar plate which is ;

situated on the right of (he multipiyving

lates and is clearly shown in Figs. 5 and 44.

his plate is provided with a lip 342 which.
unlike the lips 343 of the multiplying plates
118, is squared on its upper edge to receive
the downward pressure of the pin 341 on the
lever 330 attached to the shaft 338 which
shaft extends without the case, as shown in
Fig. 1, and is operated by the adder-bar 340,
so that slight pressure down upon the adder-
bar will press down the adder-bar plate and
cause the driving - shaft to revolve once.
The adder-bar piate is recessed on its rear
upper edge and within the recess. resting

. upon the lower edge 344 and pressing against

[
(1]

the edge 356 is the plate 369 which extends
across between the side plates 102, 103, and
also rests upon and presses against similar

edges 344 and 356 of the recesses in the mul-

tiplying plates so that pressure down upon
the adder-bar or any one of the multiplving-
keys will press the plate 369 rearward carrying
rearward its ear 370 which extends throuch
a slot in the side plate 103 and is provided
with the slot 371 and the spring 521 for re-
turning it to its normal forward position, as
clearly shown in Fig. 7. When pressure is

an]ie([ to the adder-bar 340, or to any one |
0

the nine wultiplying-keys 104, the multi-

: may be in any desirable manner and t

|
J

operated by being pushed backward and the

that plate, the other plates and their kevs
are locked (preventing movement) by the
nose 374 resting within the other lower
notches 352, The plate, as soon as the nose
374 is withdrawn from the notch 351, and
the plate partly pushed up as later ex-
plained. would be pushed the remaining dis-
tance by the spring 361 pushing the pawl
359 upward inti the recess 347 of the muiti-
plier place or 357 of the adder-bar plate.

As each of the nine multiplier plates and
the adder-bar plate have separate pawls 359,
there are consequently nine pawls 359 on the
shaft 358 and nine spiral springs 361, although
for cleatness of drawings I have deemed it
best to ouly show three of the same, but the
arrangement of those pawls and their sFrings

1e op-
posite endls of the springs may be attached to
pins extending from plate 102 or 103, as de-
sired. :

As the slots 3533 are just twice as long as
their width and as the squared guide pins
just fill the lower half of the slots, when a
plate is pushed down the pins would pass
from the lower half to the upper half of the
slots in that plate, so that the plate at all
times has true alinement to meet and be met
by such parts of the mechanism as is neces-
sary and when one of the plates has been de-
pressed and the nose 374 of the pawl 367 has
passed into it, all the other ])lates including
the adder-bar plate 135 would be prevented
from being pushed in until such a time as the
pawl 367 on the shaft 366 has been tripped
out of the notches by pressure on the tail of
the pawl by a pin 410 carried by the gear 381
which normally holds the nose 374 upward
and against a pin 368 extending outward
from the right side of the side plate 103, Tt
will be noticed by examining Fig. 5, that
while the side plate 102 extends nearly to
the top of the inner side of the case, it is only
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necessary to carry the side plate 103 alittle
more than half way upward.
The nose 374 of pawl 367 is wide enough to

fit in the recesses 352 of all of the plates at |

the same time for the purpose of locking
agdinst movement all of the unoperated

plates while the multiplying mechanism is in

operation, and as soon as the multiplying
mechanism begins to move rhe gear 351 be-
gins to turn from left to right so that the pin
410 is inscantly redrawn from the pawl 367
so that it descends and its nose rests within
the recesses 352 of the unoperated plates and
the recess 351 of the operated plate. Should
two multiplier plates be simultaneously de-
pressed the multiplying mechanism would

continue to operate and the driving-shaft |

would turn the number of times represented
by the greater multiplying plate, for the rea-
son that the plate 369 would not be returned
until all of the plates 118 and 135 have been
returned and they are only returned when
pushed partly back by their respective pins
on the gear 351.

Upon the left side of the zear 381 are nine
pins 401 to 409 extending outward and be-
ainning with the pin 401 each succeeding pin
(the l)ins extending about 3 around the
gear) being slightly longer that the previous
pin so as to meet its respective plate 118 at

the point 349 and return the plate to irsorigi- !
nal position: should the pin not quite return |
the \)lute, the plate would be fully returned

by the pawl 359.

- The gear 381 moves from left to right as in-
dicated by the arrow and only moves a por-
tion of its distance around when the desired

pin comes in contact with the operated plate i

returning the plate. the plute passing into
place preventing another revolution of the
driving-shaft and through mechanism. later
explained. raising the pawl 397 from the
ratchet 145 and allowing the gearing to be
returned to its original position by force of
the spring 373 so that the gear 381 would be
revolved backward from right to left until it
reaches its former position so that the pin
413 would strike upon and then rest upon the
tail of the pawl 367 raising the pawl out of
contact with the plates 118 and 135.

The pin 401 is adapted to return either the
depressed adding-bar plate 135 ormultiplier
Elate 118 operated by the **1" multiplying
ey or return simultaneousiy both of them
should they have by mistake both been de-
pressed. The pin 402 returns the multiplier

late 118 operated by the “2” multiplying
ey, and so on. '
Vhen the plate 369 and its ear 370 are
pushed rearward by one of the multiplier
plates or by the adder-bar plate the finger
523 of the arm 152 which rests upon it will
be released and allowed to pass through the
slot 371 in the ear so that the arm 152 will be
allowed to drop or be pushet downward by

!
|

]

i volve,
- pressed multiplier plates. adder-bar plate and :
plate 369 with its ear 370 have heen returned

15

force exerted on it by the lever 393 whose
finger 394 runs in the elongated slot 395 in its
up{mr edge, see Figs. 4, 5 and 7.

he lever 393 is on the right side of balance
wheel 134, being attached to a stud 392 ex- ;

tending through the balance wheel, a lever
301 heing attached to the other end of the
stud on the left of the balance wheel, the free
end of the lever 391 being forced downward

by a spring 389 attached at its other end to a ;

pin 390 carried by the balance wheel, so that

1t is readily seen that when the balance wheel

revolves it carries with it, the spring 389,
levers 391 and 393 and the arm 152, When
the arm 152 has been released the balance
wheel and driving-shaft revolve from right to
left as indicated by the arrow on the balance
wheel in Fig. 5, and would continue to so re-
until such a time as all of the de-

to initial positions, when the finger 523 of the
arm 152 would strike upon the ear and the
arm 152 would be held in the horizontal posi-
tion (shown in Fig. 5) while the meter and its
driving-shaft were completing the remainder
of their last revolution.  The ear 370 of the
plate 369 is partly supported by the hracket
522 attached to the left side of the plate 103.
As the lever, when thas stopped, has its fin-
eor 304 i1 the reaw portion ol the slot 395, and
the guide pin 425 heing in the lower portion
of the slot 419 (having been carried down
with the arm when the arm drops and carry-
ing thereon a spring 423 for keeping the arm
in proper position as it drops), the arm 152,
as the balance wheel completes its move-
ment. pushes the lever 393 upward and its
finger 394 forwurd in the slot 395, thus
stretching the spiral spring 389 which acts as
a buffer for gradually stopping the meter. its
carriage and the greater part of the multiply-
ing mechanism.

Upon the shaft 392 between the balauce
wheel and the lever 391 and between the bal-
ance wheel and the lever 393 are placed

‘separators 396 to keep the levers at their

proper distance from the balance wheel.
The balance rod 157 at its upper part is also
cut away, as at 162, adjacent to the balance
wheel to allow of the full downward move-
ment of the gaide pin 425.

A Dbell crank lever 420 on stud 427 of bal-
ance wheel, and normally held against a pin
422 by spring 421 attached at its other end to
pin 424 on balance wheel, has its nose 426 in
position to be met by the guide pin 425 form-
ing an additional buffer or stop for the arm
152, the guide pin foreing the opposite end of
the bell crank lever away from the pin 422
and extending the spring 421,

Extending outward from the right side of
the balance wheel 134 are two or more pins
412 carrving the lever 411; the lever having
elongated slots 413 through which the pins
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‘one of the pins 412, serves to keep the laver

16

extend, allowing a limited movement of the
lever inwardly towards the driving-shaft 137,
A spring 414 attached, at its upper end to a
pin carried by the lever, and its lower end to

normally in its lower position, with its lower
curved edge slightly bevond the toothed edge
of the balance wheel. "This bell crank or an-
gular lever 411 has its lower extension
curved and partly cut away, as shown in
Fig. 6, so that when its lower edge meets the

pin 125, as the balance wheel 134 revolves,
it will readily rise and push up the pawl
416 over its curved face 415 so that the pawl |
416 will not meet and operate the cam 423 |
{shown in Fig. 6) affixed on that end of the i
rock-shaft 293 that is extended throush the !
balance wheel, biit rhe pawl will pass over
and above the cam, and the rock-shaft 1ot i
being turned on this revolution of the bhal- |
ance wheel, none of the latches 286 would De |
dlepressed, conscquently the meter would not
be shifted on that revolution. As this lever |
311 1s only operated or caused to be moved in
by the pin 125, the meter would be shifted |
one position every time one of the multiply- 1‘
ing-keys is operated. as these kevs cause, |
when depressed, the pin 125 to be thrown |
down and out of striking contact of the lover |
411, Thus, when the meter is revolved by
the operation of one of these multiplyving- |
keys, the pawl 416. which is mounted on the
stud 418 carried by the rear end of the arm
152, and held in a downward position by the
spring 417, would hit the cam 428, as the fin- f
ger 523 on the arm 152 meets the ear 370 and I
cause the arm to be carried upward. turning |
the rock-shaft 293. throwing down that latch |
286 which holds the carriage of the meter and .
allows the meter horizontal movement of one i
position to the right: it is thus seen, that
there is an automatic longitudinal move-
ment of the meter as the meter reaches its
uppermiost position as the driving-shaft com-
pletes its last revolation, when the driving-
shaft has been allowed to be revolved by a
multiplying-key. .
Carried by the right-hand plates 207 is a
stud 429 carrying a pawl 431 having its nose
432 engaging the teeth on the periphery of
the balance wheel 134 and preventing the
balance wheel from back lashing or moving
backward from left to richt. The pawl car-
ries on the right side of the balance wheel
an upward extending arm in which is jour-
naled the friction roller or disk 433 which is
caused, by the contraction of its spring 430
stud 429, to bear against
the lower side of the balance wheel and throw
the nose 432 of the pawl 431 out of contact
with the teeth on the balance wheel as the
balance wheel moves forward from right to
left, the nose being pushed downward by fric-
tion on the disk caused by the revolution of

the balance wheel until the tail of the pawl
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bears against one of the tie-rods 108,
Should the balance wheel move backward
from left to right the disk would instantly
cause the nose 43? to rise and prevent back-
ward movement of the same. -

When the plate 369 and its ear 370 have
been pushed Eack\vard by one of the multi-
plier plates or by the adder-bar plate and the
arm 152 allowed or caused to drop, the pawl
397 on the stud 398 would be drawn by force
of its spring 532 into mesh with the ratchet
148 loosely carried on the end 142 of the driv-

| ing-shaft, so that, as the balance wheel com.-

mences its forward movement from right to
left its pawl 397 would cause the ratchet 148 ’
and the pinion 149 earried by it. to he re-
volved from right to left. the pinion turning
the gear 385 and its pinion 384. mounted on
the stud 387, from left to right. which latter
pinion turns the gear 383 and its pinion 382,
mounted on the stud 386, from right to left;
the pinion 382 turns the gear 381 and its pin-
lon 379, mounted on the stud 380, from loft
to right.

The pinion 379 is mounted on the end of
the stud 380 that protrudes through the side
plate 102, as shown in Figs. 5 and 7, and the
movement of this pinion from left to right
would cause the toothed segment 387 of the
lever 372, mounted on the set-screw 388, on
the right of the side plate 102. to be carried
rearward and the uppper end of the lever
drawn forward against the action of its
spring 373.

The toothed segment 378 would continue
to be carried rearward until the depressed
multplier plate or adder-bar plate had been
met by its respective pin (i. e. one of the pins
designated with the numerals 379 to 409) on
the gear 381 hitting its respective edge 349 or
350 and pushed forward into its original posi-
tion, so that the spring 521 will earry forward
its ear 370 to be met by the finger 323 on the
last revolution, holding up in its normal hori-
zontal position the arm 152 throwing the
pawl 397 vut of mesh with the ratchet 148
and the spring 373 will pull backward the up-
per end of the lever 373 and allow its lower
end 378 to move backward ready for the next
operation all of the gearing 379, 381 to 385,
and the ratchet 148 and its pinion 149 to the
original positions; the gearing being stopped
in its movements by the pin 410 of the gear
381 striking upon the tail end of the lever 367
and pressing the tail end down until the other
end of the lever is met by the pin 377, in
which position the gearing remains until
another operation by pressure on the adder-
bar or on one of the multiplying-keys.

Pointing off mechanism.—On a pair of set-
studs 329 carried in an off-set on the upper
end of the arm 161 are rotatably mounted
the pair of rollers 330, 331, having on each
revolution one of the plates207 pass between
them, and adapted to guide the meter and its
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carriage in its revolutions around the inner
side of the plates. The rods 328 extend from
the side plates 63, 64, to the side plate 102,
and are secured by the nuts 324, and carry
slidably mounted thereon the plate 325 hav-
ing downwardly extending arms 326, 327,
through which the rods pass. The plate 327
extends considerably forward of the rods 328,
as shown in Fig. 10, and is met by the rollers
330, 321, on each revolution, immediately
after they leave a plate 207, and when the
meter is in its normal position the rollers are
on each side of the arm 327. When the me-
ter is shifted to the right at the end of its ro-
tation around the plates, the arm 327 is car-
ried along horizontaliy to the right by the
roller 330. to its next position on the right in
front of the upper edge of the next plate 207.

The pointer 57 is inwardly threaded at its
lower end 2nd when partly inserted through
the elongated slot in the shift case 56 and
through the hole in the slide 322 can be
screwed upon the threaded pin made integral
with and extending from the upper side of
the plate 325. Pressure on this pointer to-
war(\s the left will through its arm 327 and
the roller 330 move the meter and its carriage
to the left until the original left-hand posi-
tion is obtained. The slide 322 is slidably
nlaced within the shift case 56, as shown in
Fig. 8, to prevent dust from entering within
the case 53. The upper edge of the shift case
forward of and extending the entire length
of its elongated slot is raised (as shown in
Fig. 10) and carries numerals thereon (as
snown in Fig. 19) forming a scale for use in
combination with the pointer 57 for the
proper positioning of the meter, and so that
the result upon the meter may be easily and
quickly rea([l as will now be explained.” The
first segmental run-way 204 at the right has
a finger at its top forming a pointer 205 which
is used as the decimal point, so that, when
the pointer 57 had been moved two positions
to the right to the numeral ‘2’ on the scale
323 the decimal point on the fifst pointer 205
would show two places to its right on the me-
ter, which would be equal to the cents and
tens of cents columns. Every third run-
way 204 thereafter, to the left, has a similar
pointer 205 for use as a comma in pointing
off the hundreds, thousands, millions, and so
forth, see Fig. 15.

Driving mechanism.—This machine is
what is termed an ‘‘electric calculating ma-
chine”” and the mechanism shown in the box
110 forms a necessary part of the mechanism
of the machine, but for convenience and in
order to reduce (in appearance) the size of
the machine it is placed in such box, but can
if desired with a few slight changes in the
case of the imachine be placed within said
This machine is different from all
other known adding or calculating machines
in that the power for driving or turning the

driving-shaft of the meter is obtained from
a coiled spring 461 kept in driving position by
mechanism situated with the spring within
the box 110 and this mechanism which forms
an essential part of the machine is preferably
operated by electric current supplied to the
motor from an outside source.

The gear 333 has its threaded hub extend-
ing through the hole 278 in the left upright
141 (see Fig. 15) and secured by a nut (see
Fig. 3); this gear meshes with the pinion 334
made integral with the gear 335 whose
threaded hub extends through the hole 279
in the left upright 141 and the gear 335
meshes with and drives the pinion 154
whose threaded end or locking screw 153 is
inserted in the end of the driving-shaft.

Revolubly mounted on the screw-stud 84
is the sprocket wheel 332 which is attached to
the gear 333 by screws 336. Over the upper
teeth of the sprocket wheel extends the driv-
ing chain 337; the chain passing through
holes in the table 107 and around a sprocket
wheel 455 attached to an insulated hub 456
by pins 457. The gear 333, sprocket wheel
332 and the upper portion of the chain 337
are protected by the cap 276 attached by
screws 277 to the case 53.

A plate 439 attached by screws to the un-
der side of the table 107 within the box 110
has the downwardly extending sides 440 and
441, and rotatably mounted in the bearings
445 and 446 of the sides 440, 441, is the shaft
444 which extends through the side 441 and
is provided with the threaded end 463, as
shown in Fig. 46. The shaft 444 carries a
cylinder 442 attached to it by a pin 449 ex-
tending tlrough its collar 448 adjacent to
the bearing 445. A gear 454 is attached by
screws (not shown) to the flange 450 of the
hub 453, which is fastened to the shaft and
cylinder by the pin 451. The insulated hub
456, carrying the sprocket wheel 455, is at-
tached to the cylinder 443 by a pin 453.

A gear 438 is loosely mounted on the shaft
444 and is provided on its side opposite to
the side 441 of the plate 439 with outward
extending pins 223 carrying a circular plate
459. Suitable separators 226 are carried by
the pins separating the plate a proper dis-
tance from the gear to allow of the reception
of a coiled spring, termed the driving spring,
461 being attached at its inner end to the
shaft 444 and its outer end around one of the
separators 226. The plate is secured on the
pins and against the separators by the nuts
460, as shown in Figs.2 and 46. It is thus
seen, by an examination of Fig. 2, that when
the gear is revolved from right to left (look-
ing at the machine from the right) that t.he
spring would be wound and without rotating
the gear 454 or the sprocket wheel 455,

A motor 442 is attached upside down to
the bottom side of the plate 439 and its shaft
493 carries pinion 494 meshing with gear 484
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whose hub 486 is attached by pin 487 to
shaft 476 which shaft exiends between and
through both sides 440, 441. A collar 430
secured by pin 481 together with the collur
482 secured by pin 483 prevents horizontal
movement of the shaft. "Gear 484 carries by
its pins 492 a ratchet 485 preferably cut
away at its center so shaft 476 can extend
therethrough.

A stud 488, extending outward from the
side 440 beneath the gear and ratchet. car-
ries & pawl 489 in contact with the teeth of
the ratchet 485. This pawl is provided with
the arm 490 having a friction disk 491 and
when the ratchet moves forward the disk
causes the pawl to drop out of meshing con-
tact with the teeth of the ratchet but imme-
diately the ratchet moves backward the disk

through friction causes the pawl to instantly |

engage a tooth of the ratchet and stops its
backward movement. If desired a spring,
similar to the spring 430 for the pawl 431,
can be used to cause the disk to come tighter
against the side of the ratchet.

From one of the poles 495 of the motor 442
extends the current wire 496 having its free
end 497 encircle the eylinder 443.
other pole 517 extends the current wire 518
which passes with the wire 510 (later ex-

lained) through an opening in the box 110
for supplying the electrie current from some
outside source to the motor.

Pinion 477 having its hub 478 attached by
pin 479 to the shaft 476 on the left of the side
441, meshes with the gear 458 so that the
motor is able to wind up the driving-spring
461, as desired, but backward movement of
the gear 458, pinion 477, shaft 476 and gear
484 1s prevented by the pawl 489 previously
explained. The end of tﬂe shaft 476 may be
squared as at 498 to receive a handle for
winding the spring by hand but it is prefer-
able to keep the spring wound by electricity
as the spring can be wound at intervals auto-
matically and the electric current is only used
at intervals during the operation of the ma-
chine, while in all other adding or calculating
machines known to me the current is neces-
sarily used continuously during the opera-
tion of the machine. In my machine the
current, is only used after the driving-shaft
has taken a certain number of revolutions, Lo
wind the spring 461 and the number of turns
of course depends upon the spring, arrange-
ment of gearing, the speed of driving-shaft
desired and the control by the governor.

Gear 454 has its teeth mesh with.those of a
pinion 465 whose hub is secured by a pin 464
to the shaft 462 and on which shaft is mounted
a governor for regulating the speed of the

driving-shaft 137. This governor consists |

of a disk 468 on the shaft 462 against which
is ﬁressed, as the speed increases, another
disk 469 having its hub freely movable on the
shaft 462. Disk 469 has a pair of parallel

From the -
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arms 474 over which is placed a plate 473,
the arms 474 being inserted through holes in
the plate so that the plate has free move-

ment on the arms, but the plate as it is re--

volved causes the disk to revolve with it.
The plate is drawn toward the disk 469 by
the springs 475 attached between them.
Plate 473 1s attached to an arm 466 by pin
467 which also secures them to the shaft and
on pins carried by the plate 473 is pivotally
mounted the pair of hell crank levers 470
having their short arm 471 pressing against
the outer side of the disk 469 and acting on
the disk against the force of the springs 475.
The long arm of each lever 470 carries a
weight 472 which swings outward as speed of
the shaft 462 is obtained and forces tEe disk
469 toward the disk 468, causing friction and
regulating the speed of the machine.
li:'ig. 2 of the drawings shows the spring 161
wound up, while I"ig. 46 shows it as nearly
run down. In Fig. 2 the mechanism which T
shall now deseribe is in its upright position
while in Fig. 46 most of the same mechanism
is upside down owing to the gear 458 and
plate 459 having been revolved one half way
aroundl.  On the threaded end 463 of the
shaft 444 is the ring 511 see Fig. 2 carrying
an arm 306 with insulatineg material 447
placed between the ring and its arm.  From
the lower end of the arm extends the wire 508
having a swivel 509 at its end and in which
swivel is attached one end of the currert wire
510, so that the wire 510 does not revolve
around when the arm 506 and the wire 508
revolves with the plate 459. In the upper
end of arm 506 is a pin 512 on which is mount-
ed the bar 513 having its outer end 507 (as
shown in Fig. 2) extending outward between
the two strips of insulating material 501 and
503, on the inner sides of the fingers 500 and
502, and between the inner link 504 and the
outer link 505. The fingers 500, 502, carry
lugs 499 which are attached by screws to the
late 459 beyond the arm 506. The bar 513
1as a V-shaped tail or lip 516 against which

| presses the spring-pressed finger 514 held in
 1ts outermost position by the spring 515 see

Figs 51 and 52, and forming a snap switch.
The finger 514, which is inserted with its
spring. in a hole in the arm 506 serves to
quickly throw the end 507 of the bar 513 over
against one of the links 504 or 505 after the
arm 506 has been turned and unwound a cer-
tain distance on the threaded end 463 of the
shaft 444.

When the driving spring 461 has been
wound up the desired amount by the current
received from the outside source to the mo-
tor, the bar 513 is thrown or snapped over so
that its upper end 507 rests against the outer
link 505 as shown in Fig. 53 and power for
winding the driving spring instantly discon-
tinued. as the insulating material 501 and
503 prevent the current from passing from
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the plate 459 to the bar 513. Fig. 52 shows
the bar on the point of being snapped from a
position allowing of a complete electric con-
nection to the disconnecting position shown
in Fig. 53. '

When the ear 370 has been dvawn forward,

as previously explained, ailowing of the
starting of the driving shaft 137, the coiled
spring 451 will cause the shaft 444 to which
its inner end is attached to revolve, and as it
revolves the threaded end 463 works around
in the ring 511 of the arm 506 (as the plate
459 and gear 458 are not moved by the revo-
lution of the shaft on account of the pawl 489
engaging the ratehet 485) and winds the arm
506 outward until a point iz reached on the
same that will instantly cause the bar 513 to
{'ump from the outer link 505 to the inner
ink 504 as shown in Fig. 54 and make the
electric connection complete: the jumping of
the bar 513 being caused by the pressure of
the finger 514 on the lip 516 as it snaps from
one side of the lip to the uther side.
thus seen that the snap switch allows of a
complete winding of the spring and that the
amount of winding can be readily changed
by moving the link 505 from or towards the
link 504.

To operate the machine for addition, the
following example is stated: Add *4003,”
2253, and **5907."  Press Jdown the add-
ing-key 61 of the fourth row. which is marked
with the numeral ‘*4."  Also before, after-
wards or simultaneously press down the add-
ing-key 61 of the first row. which bears the
pumeral ‘3. As they are pressed down
thev become locked by the pawls 90 so that
their teeth 65 will be met respectively by the
teeth 173 of the fourth and first numeral
wheels 168 of the meter when it is revolved.
To revolve the meter, press down on the
adder - bar 340, and the driving - shaft in-
stantly revolves once around. so that upon
the meter could be read, through the sight-
orifice 54, the figures **4003.” The adding-
keys and their adding plates having been
automatically released, press down the add-
ing-key of the third row, which is marked
with tﬁe numeral ‘2, then the one marked
5" on the second row, and the one marked
““3" in the first or right hand row. Again
Eress down the adder-bar 340 and the meter

eing revolved, will read "“4256.” Then
press down the adding-key 61 of the fourth
row bearing the numeral **5.” and the key of
the third row bearing the numeral “‘9,” and
the key of the first row bearing the numeral
7.7 Again press adder-bar 340 and the
meter will be revolved and will show the to-
tal ‘“10163” upon the first five numeral
wheels of the meter, while the right hand
wheel 239 of the multiplier meter will have
the numeral ‘3" upon its reading line show-
ing that the meter had been revolved three
times, 1. e., that there were three items added.

It
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To reset the machine hold down the finger
270 and press down once upon the adder-bar

340 and the machine is ready for the next -

problens.

When it is desired to employ the machine
for multiplication, the adding-keys should
first be pressed down for the multiplicand,
which for example we will say is *‘1234,”
then the multiplicand multiplied by the unit
figure by pressing down the proper multiply-
ing-key 104, which we will say in this prob-
lem is ‘‘4:” then the multiplicand multi-
plied by the tens ficure of the multiplier,
which we will eall **5;" the next figure of the
multiplier being the figure *‘6” we press
down another multiplying-key 104: the mul-
tiplicand is then multiplied by the thousand
figure by pressing down the proper multiply-
ing-key 104, which for example is the figure
*7." "The meter will then read through the
sight-orifice 54 with the figures °9,445,036"
upon the reading line of the meter, showing
upon the seven right hand wheels of the
meter. The multiplier meter will then read
through the other sight-orifice 55 with the
figures **7654"" upon its reading line showing
upon the four right hand wheels of the multi-
plving meter and indicating that this figure
was the amount of the muttiplier. Should
a 0" appear in the multiplier it is only
necessary to press the shift-key 105. To re-
set the machine press down the release-bar
100 to free the adding plates and their add-
ing-kevs: also move the pointer 57 to the
left, then hold down on the finger 270 press-
ing down once upon the adder-bar 340 and
all parts of the machine are then in their
normal pesitions.

It is to be understood that my invention is
not limited to the specific details of construe-
tion shown in the accompanying drawings,
but that said details may be varied in the
practical carrying out of my invention. It
1s also to be understood that the combina-
tions specifically set forth in the several
claims are intended to be separately claimed
without limitation to the use in connection
therewith of other features and details of
construction illustrated.

While the machine shown as embodying
the invention is termed a calculating ma-
chine and I have especially aimed at the pro-
duction of a machine capable of performing
all the arithmetical problems at high speea
with accuracy and a minimum of wear of all
the working parts, it will be understood that
the invention is not limited to calculating
machines of all kinds including adding and
listing machines, but may be applied also to
registers, typewriters and billing machines or
the like, and the words ‘‘calculating ma-
chine” is used in this specification and the
claims in this broad sense. In many obvious
ways the features of this invention are sus-
ceptible of a considerable degree of modifica-

70

75

20

85

90

95

100

105

110

115

120

125

130



Wirmerr - .. - ——p——

TR e, St T sl e

e Tttt

S B R R

10

15

20

25

30

35

40

45

50

55

60

65

20

tion and of a far more extended application
than is or can be herein shown, since a de-
scription and illustration of the diverse ap-
plications that might be made of them wor.ld
unduly extend this specification. They
may, for example, be applied to all of the
above named machines, and the eclaims
should be read in the light of this applicabil-
ity of these devices to other branches of the
art.

I claim as my invention—

1. In a caleulating machine, an epicycle
cylindrical meter, a cylindrical multiplier-
meter, means for operating the meter, means
whereby the multiplier-meter is operated by
the meter when the meter is operated, a
sight-orifice for the meter, and an independ-
ent sight-orifice for the multiplier-meter.

2, a_calculating machine, an epicyele
cylindrical meter, a,([ﬁing-keys, adding plates
operable by the adding-keys, a numeral on
each of said adding plates, means for operat-
ing the meter against the adding plates, and
an indicator in the form of a reflector for
showing a series of numerals representing
the depressed adding plates and their re-
spective adding-keys. )

3. In a caleulating machine, an epicyele
cylindrical meter, adding-kevs, adding plates
operable by the adding -'keys, operating
means for carrying the meter against the addi-
ing plates, an adder-bar for starting the op-
erauting means and a release-bar below and
extending parallel wizh the adder-bar for
resetting the adding-keys.

4. In a calculating machine, an epicycle
cylindrical meter, several series of adding
plates, a series of adding-keys for each series
of adding plates and all of the series parallel
with each other, a series of multiplying-keys
parallel with the several series of adding-kevs
and each of the keys of all the series of both
adding and multiplying keys bearing the
same numeral being in the same horizontal
row, driving mechanism for carrying the
meter against the adding plates. and multi-
plying mechanism operated by the multi-
plying-keys for regulating the operation of
the driving mechanism.

5. In a calculating machine, an epicycle
cylindrical meter capable of occupying a
pluralivy of lateral positions; adding-keys,
adding plates operated by the adding-keys,
& driving-shaft, mechanism for revolving the
meter by its driving-shaft around the inner
side of the adding plates, a multiplier meter
operated by the meter, a depressible lever
269 for resetting the multiplier meter and
adapted to reset the meter if held depressed
while the meter is revolved when in its ex-
treme left-hand lateral position by its driv-
ing-shaft around the inner side of the adding
plates.

6. In a machine of the character de-
scribed, side walls 140, 141, ball-bearings

889,668

carried by the walls, a driving-shaft mounted
in the bearings, an arm 156 attached to and
near one end of the driving-shaft, a balance
wheel attached to the driving-shaft near its
other end, a balance rod carried by and be-
tween the arm and balance wheel, hubs 163,
164, slidably mounted on the driving-shaft,
a cylinder 138 carried by the hubs, arms 160,
161, carried by the cylinder having their
lower portion encircling the balance rod and
longitudinally sliding on the same, a cylin-
drical meter mounted in the arms 160, 161,
adding-keys, adding plates operated by the
adding-keys, and means for turning the driv-
ing-shaft and bringing the meter into con-
tact with the adding plates.

7. In a machine of the character deseribed,
a driving-shaft, a cylindrical meter outside of
and longitudinally slidably mounted thereon,
a latch casing, and spring operated bell
crank levers 286 mounted therein for con-
trolling the longitudinal movement of the
meter in one direction.

8. In a machine of the character described,
a driving-shaft, a cylindrical meter outside
of and longitudinally slidably mounted

| thereon. a casing having its base 281 below

the driving-shaft, studs 290, angular shaped
detents 286 mounted within the casing on
the studs. pins 291 carried by the detents,
springs for holding the detents upward in
positions for stopping the longitudinal
movement of the meter, means for independ-
ently moving down each pin and its detent
against which the meter presses, and a sta-
tionary detent 302 for preventing the meter
from further longitudinal movement in one
direction.

9. In a caleulating machine, a driving-
shaft, a carriage mounted on the driving-
shaft and having longitudinal movement
thereon, a cylindrical meter mounted in the
carriage, a swinging bar 297 pivotally mount-
ed-on the carriage, springs for swinging the
bar outward, a series of detents against
which the bar successively strikes and presses
on the longitudinal movement of the car-
riage and means for depressing the detents as
desired to allow of this movement of car-
riage. ,

10. In a calculating machine, a driving-
shaft, a balance wheel 134, an arm 161, a cy-
Iyndrical meter outside of and revolved in a
circle by the driving-shaft and having hori-
zontal movement on the driving-shaft, a
lateh casing pivotally mounted as at 524 to
the balance wheel, detents pivotally mount-
ed in the latch casing for limiting the hori-
zontal movement of the meter in one direc-
tion, a rock-shaft, a pawl 296 slidably mount-
ed on the rock-shafl:t). for depressing the de-
tents, a bar 297 carried by the meter and nor-
mally swung towards it by one of the de-
tents, springs 300 for swinging the bar out-
ward away from the meter when the detent
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against which it presses is depressed, a cam
428 carried on rock-shaft, multiplying-keys,
a pawl 416, and means operated by the mul-
tiplying-keys for causing the pawl to turn the
cam and depress the detent against which
the bar presses.

11, In a calculating machine, provided
with a casing, an epicycle evlindrical meter,
means for revolving the meter in a circle,
adding Elates for operating the meter as it is
revolved, rollers 330, 331, carried by the
meter, and plates 207 extending nearly
around the inner side of the casing and one
of which, on every revolution of the meter,
passes between tfle rollers and guides the
meter.

12. In a calculating machine, an epicycle
cylindrical meter, a series of adding-keys, a
series of depressible adding plates operated
by the adding-keys adapted to be met when
depressed by the meter and each plate pro-
vided on its under side with the notches 88,
89, a spring pressed pawl 90 normally resting
within the lower notches 88 and adapted to
enter the upper notch 89 of each depressed
plate and holld the same in operable position
to be met by the meter.

13. In a calculating machine, a revoiving
cylindrical meter, several series of adding-
keys, a series of depressible adding plates for
each series of adding-keys, each plate pro-
vided with a lower notch 83 and an upper
notch 89, a pawl 90 below each series of add-
ing plates held upward within the notches 88
of all of the plates of that series, a down-
wardly extending pin 97 for each pawl, a
srrin,«: 98 attached to each pin and causing
the pawl to enter the notch 89 of each plate
when depressed and lock the plate in its low-
est position until the pawl is withdrawn, and
a release-bar for simultaneously withdraw-
ing all of the pawls from the notches 89 of the
displaced plates. '

14. In a calculating machine, an epicycle
cylindrical meter, several series of adding-
keys, a series of depressible adding plates for
each series of adding-keys. each plate pro-
vided with a lower notcfl 88 and an upper
notch 89, a pawl 90 below each series of add-
ing plates held upward within the notches 88
of all of the plates of that series, a down-
wardly extending pin 97 for each pawl, a
sEring 98 attached to eaclh pin and causing
the pawl to enter the notch 89 of each plate
when depressed and lock the plate in its
lower position until the pawl is withdrawn, a
shaft 101, wires 99 carried by the shaft, a re-
lease-bar 100 for turning the shaft causing
the wires to throw up the pins and withdraw
all the pawls simultaneously from the
notches and simultaneously reset all de-
pressed adding plates and their adding-keys.

15. In a calculating machine, a driving-
shaft, a cylindrical meter, several series of
adding-keys, adding plates depressible by

> 8

the adding-keys to be met by the meter when
revolved Ey its driving-shaft, a reflector 85,
an arm 82 on the upper end of each adding
plate, a finger 83 on its outer end at right an-

.gles to it and parallel to the meter carrying

on its upper face a numeral adapted to be re-
fiected in the reflector, and the fingers of
each series so arranged that only the numeral
of the depressed adding-key of highest de-
nominaticn of each series will reflect.

16. In a calculating machine, a driving-
shaft, a revolving cylindrical meter, several
series of adding-keys, adding plates depressi-
ble by the adding-keys to be met by the me-
ter when revolved by the driving-shaft, side
plates for each series of adding plates, a re-
tlector, a finger piece 87 on a side Plate of
each series carrving the numeral ‘0"’ which
shows on the reflector when none of the add-
ing plates of that series are displaced out of
normal position, and indicating that no add-
ing plate of that seriesis in driving contact to
be met by the meter when revolved. .

17. In a calculating machine, a revolving
meter, several series of adding plates, adding-
kevs for each series of adding plates, a reflec-
tor, side plates for each series, a numeral ‘0"
for each series affixed to a side plate and
showing in the reflector when none of the
adding plates of that series are depressed, a
numeral carried by each adding plate and the
reflector adapted to show the numeral of
each adding plate of highest denomination
depressed.

18. In a calculating machine, a revolving
meter, several series of adding plates, adding-
kevs for each series of adding plates, a reflec-
tor, side plates for each series, a numeral *‘0”
for each series ailixed to a side plate and
showing in the reflector when none of the
adding plates of that series are displaced, a
numera} carriec by each adding plate, a hood
86 for covering the numerals carried on each
adding plate that is in its normal position,
and the reflector adapted to show the nu-
meral of each adding plate of highest denomi-
nation displaced.

19. In a machine of the character de-
scribed, a meter having a cylindrical wheel
provided with teeth around its periphery,
means for causing an epicyclic movement of
the meter, means outside of the meter in
which the teeth of the wheel mesh as the me-
ter is operated in its epicyclic movement, a
disk coﬁar, a cam, a cam operated pawl, a
carry-up hammer, and a hammer-cocking re-
taining pawl.

20. In a machine of the character de-
scribed, a meter having a toothed cylindrical
wheel provided with a hub, means outside of
the meter for revolving the wheel, a carry-up
hammer, a support for the wheel provided
with a slot, a hammer-cocking retaining pawl
normally held within the slot, a disk collar on
the hub, a cam, and a cam operated pawl for
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raising the hammer-cocking retaining pawl
out of the slot and allowing forward move-
ment of the carry-up hammer.

21. In a calculating machine, several se-
ries of displaceable toothed adding plates,
adding-keys for displacing the adding plates
as desired, a meter, numeral wheels on the
meter having teeth around their peripheries
and provided with hubs, means for meshing

the teeth of the displaced adding plates with :
tlLe teeth of the wheels, disk collars 215, cams !
213, cam operated pawls 230, carry-up ham-
mers 192, and hammer - cocking retaining

pawls 211.

22, In a caleulating machine, several se- |
ries of displaceable toothed adding plates,

adding-keys for displacing the adding plates
as desired, segmental run-ways 204, lips 224,

recocking fingers 206, an epicycle cylindricsl .

meter, supports 165 carried by the meter
having slots 178, toothed numeral wheels
carried by the supports provided with hubs,

driving meuans for meslung the teeth of the

wheels with the teeth of the displaced adding

lates, disk collars 215, cams 213, carry-up .

ammers 192 having fingers 203, hooks 200
carried by the hammers, cam operated pawls
230, hammer-cocking retaining pawls 211.
carry-up pawls 175, and over-rotation pawls
530.

23. In a machine of the character de-
scribed, adding-keys having in their upper

portion a cup-shaped opening, a disk 93 in-

serted in the opening and having on its upper
face a numeral in a different color from the

disk, adding plates rrm‘i(led with teeth on
! v numeral denoting the
number of teeth of the adding plate to which

their inner edge, eac

its respective adding-key is attached, and a
meter adapted to be meshed with and oper-
ated by the adding plates.

24. In a machine of the character de- |
seribed, an adding-key having in its upper

portion a cup-shaped opening, a disk 93 in-

serted in the opening, a disk 94 carried by the |

other disk having its upper surface of a differ-
ent color from that of the rim of the cup-
shaped opening and carrving thereon a nu-
meral of the same color as the rim of the
opening.

25. In a machine of the character de-
scribed, adding-keys, all of the keys provided
with cup-shaped openings and having rims
all of the same color, disks inserted in the
openings and having characters on their up-
per surface, the color of the disks of some of
the keys being of a different color from the
disks of the other keys, and the characters on
the disk of each key being of a different color
from the disk on that key.

26. In a calculating machine, several banks
of adding-keys, all of the keys provided with
cup—shaf)ed openings having rums all of the
same color, disks inserted in the openings and
having numerals on their upper surface, the

889,868

| color of the disks of some of the banks being
| of a different color from the disks of the other
| banks, the numerals on the disks of each
i bank being of a different color from the disks
of that bank, and the numerals of the hun-
dreds and millions banks being of a different
color from the cents and thousands banks.

27. In a calculating machine, a meter pro-
vided with a number of wheels, rotating
means for the wheels of the meter, a driving-
shaft without the meter for swinging the
meter in a circle and against the rotating
means, means for revolving the driving-shaft,
an adder-bar plate for operating said means
and allowing the driving-shaft to be revolved
once and an adder-bar for operating the
plate.

28. In a calculating machine, a meter pro-
vided with a number of wheels, rotating
- means for the wheels of the meter, a driving-
. shaft without the meter for swinging the
- meter in a circle and against the rotating
means, means for revolving the driving-shaft.
an adder-bar plate for operating said means
and allowing the driving shaft to be revolved
once, a lever for operating the plate, and an
adder-bar for operating the lever.

29. In a calculating machine, a meter pro-
vided with a number of wheels, rotating
means for the wheels of the meter, a driving-
shaft without the meter for swinging the
meter in a circle and against the rotating
means, means for revolving the driving-shaft.
an adder-bar plate for operating said means
and a pawl for holding the adder-bar plate
while the driving-shaft is making a portion of
its revelution.

30. In a calculating machine, a meter pro-
vided with a number of wheels, rotating
means for the wheels of the meter, a driving-
. shaft without the meter for swinging the
! meter in a circle and against the rotating
means, means for revolving the driving-shaft,
i an adder-bar plate for operating said means
and a pawl for holding the adder-bar plate in
a locked position when depressed until it is
pushed to its original position by said means.

31. In a calculating machine, a meter pro-
vided with a number of wheels, rotating
means for the wheels of the meter, a driving-
shaft without the meter for swinging the
meter in a circle and against the rotating
means, means for revolving the driving-shaft,
an adder-bar plate for operating said means,
a pawl for hol?ling the adder-bar plate while
the driving-shaft is making a portion of its
revolution, and a pin wheel for normally
holding the pawl out of mesh with the adder-
bar plate.

32. In a calculating machine, a meter pro-
vided with a number of wheels, rotating
means for the wheels of the meter, a driving-
shaft without the meter for swinging the
meter in a circle and against the rotating
means, means for revolving the driving-shaft,
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an adder-bar plate for operating said means
and allowing the driving-shaft to be revolved
once, and a pin wheel having a pin strike the

late and partly return the same after the
driving-shaft has beenstarted initsoperation.

33. Ina calculating machine, a meter pro-

vided with a number of wheels, rotating
means for the wheels of the meter, a driving-
shaft without the meter for swinging the
meter in a circle and against the rotating
means. means for revolving the driving-shaft,
an adder-bar plate for operating said means
and allowing the driving-shaft to be revolved
once, an adder-bar for operating the plate, a
pawl for holding the plate while the c{)riving'—
shaft is making a portion of its revolution, a
pin wheel having a pin 379 strike the plate
and partly return the plate after the driving-
shaft has been startecllj in its operation, and
having another pin 410 normally holding the
pawl out of engagement with the plate.
_ 34. In a calculating machine, a meter, add-
ing plates, driving means for swinging the
meter in contact with a portion of the plates,
means for limiting the movements of the me-
ter, a series of multiplying plates of different
denominational value for starting said driv-
ing means, and a pin wheel for returning the
multiplying plates. : N

35. In a calculating machine, a meter, a
shaft, adding plates means for swinging the
meter upon the shaft and around the inner
side of the adding plates. a series of alined
multiplier plates of different denomina-
tional value for limiting the movements of
the meter around the inner side of the adding
plates and a pin wheel for returning the de-
pressed multiplier plates. '

36. In a calculating machine, a shaft, a
meter outside of and rotatable with the
shaft, means for rotating the shaft, a series of
nwltiplier plates, multiplying-keys of differ-
ent denominational values for the multiplier
plates, and a pin wheel for returning the de-
pressed multiplier plate and its key.

37. In a calculating machine, a ¢ylindrical

meter, adding plates, a driving -shaft for
swinging the meter in contact with the add-
ing Flates, multiplier plates for limiting the
movement of the driving-shaft, and a pawl
367 adapted to be thrown into contact with
all of the multiplier plates as soon as one of
the multiplier plates has been depressed.
- 38. In a calculating machine, a cylindrical
meter, adding plates, a revolving shaft for
swinging the meter into contact with one or
more of the adding plates, multiplier plates
for limiting the revolutions of the shaft, and
each multiplier plate provided with notches
352 and a pawl 367 adapted when one of the
multiplier plates has been depressed to be
dropped into the notches 352 of all of the un-
depressed multiplier plates and prevent them
from being depressecF until the return of the
depressed multiplier piate.

= 12

39. In a calculating machine, a cylindrical
meter, adding plates, a revolving shaft for
swinging the meter into contact with one or
more of the adding plates, multiplier plates

-for limiting the revolutions of the shaft. each

nrultiplier plate provided with notehes 351,
352, and a pawl 367 adapted when one of the
multiplier plates has been depressed to be
dropped into the noteh 351 of the depressed
multiplier plate and simultaneously into the

‘notches 352 of all of the other multiplier

plates to prevent these unoperated multiplier
plates from being operated until the return
of the depressed multiplier plate.

40. In a caleulating machine, a cylindrical
meter, adding plates, a revolving shaft for
swinging the meter into contact with one or
more of the adding plates, a series of nine
multiplier plates of values from *“1" to *“9”
commencing at the right for limiting the
revolutions of the shaft according to its
value, and a pin wheel 381 having a series of
nine pins, each pin adapted to return a dif-
ferent depressed multiplier plate back to its
original position.

41. In a calculating machine, a eylindrical
meter, adding plates, a revolving shaft for
swinging the meter into contact with one or
more of the adding plates, a series of nine
parallel multiplier plates of values from **1”
to “9” commencing with the plate at the
right for limiting the revolutions of the shaft
according to its value, a pin wheel 381, and
nine pins of different lengths carried on the
wheelp and each pin adapted to return at a dif-
ferent time in the revolution of the pin wheel
its respective multiplier plate.

42, In a caleuiating machine, a eylindrical
meter, adding plates, o revolving shaft for
swinging the meter into contact with one or
more of the adding plates, a series of nine
parallel multiplier plates of values from 1"
to “9” commencing with the plate at the
right for limiting the revolutions of the shaft
according to its value,.a pin wheel 381, nine
pins of different lengths carried on the wheel
and each pin adapted to return at a different
time in tﬁe revolution of the wheel its re-
spective multiplier plate, a pawl 367 adapted
to fall, when one of the multiplier plates has
been depressed, into contact with the other
unoperated plates and prevent operation of
them, and a pin 410 carried by the wheel
and adapted to withdraw the pawl after the
depressed plate has been returned.

43. In a calculating machine, a cylindrical
meter, adding plates, a shaft adapted by its
own revolution to revolve the meter into con-
tact with one or more of the adding plates,
an adder-bar plate for allowing the shaft to
be revolved once, a series of nine multiplier
Frlates for allowing the shaft to be revolved

om one to nine times according to their
value, and a pin wheel 381 carrying a series
of nine pins otP different lengths for returning
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the multiplier plates when depressed and one
of the pins adapted to also return the adder-
bar plate.

44. In a calculating muchine, a cylindrical
meter, adding plates, a shaft adapted by its
own revolution to revolve the meter into
contact with one or more of the adding
plates, an adder-bar plate for allowing the
shaft to be revolved once, a series of nine
multiplier plates for allowing the shaft to be
revolved from one to nine times according to
their value, all of the plates provided with
notches 351, 352, and a pawl 367 adapted
when one of the plates has been depressed to
drop into the notch 351 of that plate and
simultaneously into the notches 352 of the
other nine plates.

45. In a caleulating machine, a eylindrieal
meter, adding plates, a shaft adapted by its
own revolution to revolve the meter into
contact with one or more of the adding
plates, an adder-bar plate for allowing the
shaft to be revolved once, a series of nine
multiplier plates for allowing the shaft to be
revolved from one to nine times according to
their value, all of the plates provided with
notches 351, 352, and a pawl 367 normally
held out of the notches and-adapted when
one of the plates has been depressed to dro
into the notch 351 of that pﬁne and simul-
taneously into the notches 352 of the other
nine plates and adapted to be redrawn from
all of the notches after the depresse. multi-
plier plate has been returned to its original
position.

46. In a calculating machine, a evlindrical
meter, adding plates, a shaft adapted by its
own revolution to revolve the meter in con-
tact with one or more of the adding plates,
an adder-bar plate for allowing the shaft to
be revolved once, a series of nine multiplier
})lates for allowing the shaft to be revolved
rom one to nine times according to their
value, a pin wheel 381 carrving a series of
nine pins of different lengths for returning
the multiplier plates when depressed and one
of the Eins adapted to also return the adder-
plate bar plate when it is depressed, the
adder-bar plate and the multiplier plates
provided with notches 351, 352, and a pawl
367 normally held out of the notches, adapted
to drop into the notch 351 of any one of the
plates when it is depressed and simultane-
ously into the notches 352 of the other nine
plates, and adapted to be redrawn from the
aotches after the depressed plate has been
returned to its original position.

47. Inacalculating machine, an epicycle cy-
lindrical meter, rotating means for the meter,
a driving-shaft adapted by its own revolution
to revolve the meter in contact with the ro-
tating means, an adder-bar plate for allowing
the driving-shaft to be revolved once, a series
of nine multiplier plates for allowing the
shaft to be revolved from one to nine times

889,668

according to their value, a pin wheel 381
carrying a series of nine pins of different
lengths for returning the multiplier plates
when depressed, one of the pins adapted to
also return the adder-bar plate when 1t is de-
pressed, all of the plates provided with
notches 351, 352, a pawl 367 adapted when
one of the plates has been depressed to drop
into the notch 351 of that plate and simulta-
neously into the notches 352 of the other nine
plates, and a pin 410 on the wheel for nor-
mally holding the pawl out of contact of the
notches and adapted to strike on the tail of
the pawl and lift the nose of the pawl out of
the notches after the depressed plate has
been returned.

48. In a calculating machine, a cylindrical
meter, a shaft outside of the meter and
adapted to revolve and turn the meter with
it, an adder-bar plate for allowing the shaft
to be revolved once, shifting-means auto-
matically operated for allowing the meter to
move longitudinally one position, on the re-
volving of the shaft, when it has nearly fin-
ished its revolving, means for preventing the
operations of the shifting-means, and a nose
carried by the adder-bar plate for operating
the means for preventing the operation of
the shifting-means.

49. In a calculating machine, a eylindrical
meter, a shaft outside of the meter and
adapted to revolve and turn the meter with
it, an adder-bar plate for allowing the shaft
to be revolved once, shifting means auto-
matically operated for allowing the meter to
move longitudinally one position on the re-
volving of the shaft when it has completely
finished its revolving, means for preventing
the cperation of the shifting-means, a nose
136 carried by the adder-bar plate for oper-
ating the means for preventing the operation
of the shifting-means, a series of multiplier
plates, and a nose 348 on each multiplier
plate for returning the means operate by
the nose 136 and allowing free automatic
operation of the shifting means until another
operation of the adder-bar plate. )

50. In a calculating machine, a cylindrical
meter, a shaft outside of the meter and
adapted to revolve and turn the meter with
it, multiplier plates, shifting-means auto-
matically operated for allowing the meter
to move longitudinally one position for each
operation of a mu]tiﬁ i
plate for allowing the shaft to be revolved
once, a pawl 416 for ocferating the shifting-
means, a lever 411 g : :
throw out the pawl and prevent operation of. 2
the shifting means for that revolution of the =

shaft, a plate 119, a pin 125 carried by the 13%

plate to operate the lever when the plate 119 &
18 depressed, a stud 130, and a nose 136 oo’
the adder-bar plate for depressing the stu
and its plate 119 when the adder-bar plat
is operated. s
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51. In a calculating machine, a toothed]
wheel, & pawl, an arm carried by the pawl
and a friction disk carried by the arm.

52. In a calculating ‘machine, a toothed '
wheel, a pawl, an arm carried by the pawl, a
friction portion carried by the arm :1m]l press-
ing against the face of the wheel, and a pin
without the wheel for preventing the friction
portion from passing off of the face of the
wheel.

53. 1n a caleculating machine, a toothed
wheel, a l)awl below the wheel, an arm car-
ried by the pawl, a friction disk carried by
the arm and pressing when the wheel is in |
motion against the face of the wheel, a stop
nilapted to be met by the tail of the pawl |
wheu the wheel is revolved forward and |
limit the movement of the pawl.

5. In a caleulating machine, a toothed
wheel, a pawl, an arm carried by ihe pawl,

55. In a caleulating machine, a toothed
wheel, a stud. a pawl. an arm carried by the
pawl, a friction disk carried by the arnt, and
aspring adapted to press the disk against the
face of the wheel.

56. In a caleulating machine, a gear, a
ratchet carried by the gear. a pawl. an arm |
varried by the pawl. a friction portion carried |

A the arm and adapted on the forward mo- |
tton of the ratchet to throw the pawl out of
contact with the teeth of the ratehet and on |
backsyarc motion of the ratchet to throw the .
pawl into contact with a tooth of the ratehet |
and stop the movement of the gear and
rateher.

57. In a calculating machine. a meter.
adding plates. a shaft adapted by its own
revolution to revolve the meter in contact
with one or more of the adding plates, a bal-
ance wheel, an arm 152 Laving an elongated
et 395 in its upper suiface. a finger 523
carried by the arm. a stop for the finger, a
lever 393 having its finger 394 running m the
slot, and a spring 389 for pressing down the
arm as soon as the stop has been withdrawn

58. In a calculating machine, a eylindrical
meter, adding plates, a shaft adapted by its
own revolution to revolve the meter in con-
tact with one or more of the adding plates, a
balance wheel affixed to the shaft and hay-
ng a slot 419, an arm pivotally mounted on
the shaft, a stop for the arm, a guide-stop
PIn on the arm and extending into the slot,
and a spring pressed lever 420 carried on the

alance wheel and met by the pin in its up-
ward movenient.

59. A caleulating machine having o rota-
table shaft, a cvlinder slidable upon the
Shftft, arms carried by the evlinder, a eylin-

1cal meter carried in the upper portion of

€ arms, and a balance rod carried by the
shaft and extending through the lower por-
tion of the arms.

28

60. In a caleulating machine, addi
plates, adding-keys for operating the adding
plates, a driving-shaft, a cylinder upon the
shaft, u rotatable meter carried by and out-
side of the cylinder, means for rotating the

: meter against the operated adding plates, a

spring for sliding the cylinder upon the driv-

' ing-shaft, detents for limiting the movement
- of the eylinder, a rock-shaft, a pawl for with-

drawing a detent upon the rocking of the
rock-shaft, and a toothed segment for partly
turning the rock-shaft upon each movement
and allowing the cylinder tu slide upon the
driving-shatt one position to the next detent.

61. In a caleculating machine, adding
plates. adding-keys for operating the adding
plates. a driving-shaft, a eylinder upon the
shaft. a rotatable meter carried by and out-
side of the eylinder, means for rotating the
meter agamst the operated adding plates, a
spring for sliding the evlinder upon the driv-
ing-shaft, detents for limiting the movement
of the eylinder. a rock-shaft, a pawl for with-
drawing a «etent upon the rocking of the
rock=shaft. a toothed segment for partly
turning the rock-shaft upon each movement
and allowing the cylinder to slide upon the
driving-shaft one position to the next de-
tent. and a finger 321 for moving the toothed

, sexment.

62. In a calculating machine, adding
plates. adding-keys for operating the adding

- plates. a driving-shaft, a cylinder, a rota-

table meter. means for rotating the meter
against the operated adding plates, a spring
for sliding the eylinder upon the driving-
shaft. detenfs for limiting the movement of
the evlinder upon the driving-shaft, a rock-
shatt. a pawl, a toothed segment for partly
turning the rock-shaft upon each movement
and allowing the eylinder to slide one posi-
tion to the next detent, a lever 317, a key
105 for the lever, aund a lever 316 pivotally
mounted on the lever 317 and carrying a
finger for depressing the toothed segment.
63. In - a caleulating machine, adding
plates, adding-keys for operating the adding
plates, a driving-shaft, a eylinder, a rotatable
meter, means for rotating the meter against
the operated adding plates, a spring for slid-
ing the cylinder upon the driving-shaft, de-
tents for limiting the movement of the cyl-
inder upon the driving-shaft, a rock-shaft, a
pawl for withdrawing a detent upon move-
ment of the rock—sﬁuft, a pinion 303, a
toothed segment 304, a segment 308 having
a tail 310, a toothed segment 312 carrying a

pin 311, and a two-part lever for depressing

the toothed segment 312.

64. In a calculating machine, an epicycle
eylindrical meter, adding plates, a driving-
shaft for revolving the meter against the add-
ing plates, multiplier plates for limiting the
movement of the meter and driving-shaft ac-
cording to their denominational value, a bal-
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ance wheel carried by the driving-shaft, a
pinion, a ratchet carried by the pinion. a
pawl 397 adapted to mesh with the ratciet
on the forward movement of the driving-
shaft and-carry forward' the ratchet and
gear, a pin wheel 331, gearing connecting the
pin wheel and pinion, a pinion 379 carried by
the pin wheel, a series of pins on the wheel
for returning the multiplier plates, and a
toothed segmental lever 372 meshing with
the pinion 379 for returning the gearing and
pin wheel as soon as the depressed multiplier
plate has been returned,

65. In a calculating machine, a longitudi-
nally slidable epicvelic eylindrical meter.

means for causing an epicyelic movement of |
the meter, and pointing off mechanism for !

the meter.

66. In a calculating machine, a longitudi-
nally slidable epicvelic cylindrical meter.
means for causing an epicyelic movement of
the meter, stationary pointing off mechan-
ism for the meter. andpa lever for carrying
the meter to the desired position.

67. In a calculating machine, a longitudi-

nally slidable meter. and pointing off mech- !

anism without the machine for placing the
meter in any esired position.

i
f
|

f

68. In a caleulating machine, a longitudi-
nally slidable meter. a scale without the me- |

ter, pointing off mechanism within the me- |
ter, and a pointer for indicating on the seale

|
the position of the meter. i
|

69. In a caleulating machine, a longitudi-
nally slidable meter. a scale having a series
of numerals thereon and a pointer for the
scale and connected with the meter to move
the meter to any desired position as repre-
sented by a numeral on the scale,

70. A caleulatng machine provided witly a
case, a cylindrical meter wit]hin the case, a
shift case 56. a slide 322, a scale 323, and a
pointer 57 for the scale and connested with
the meter.

71. In a calculating machine, a casing,
rods, a plate 325 having its arms sliding on
the rods, a scale 323. a pointer for the scale.
and a cylindrical meter longitudinally moved
backward by the plate as the pointer moves
along the scale.

72. In a caleulating machine, a casing, a
rod, a plate, an arm 327 carried by the plate
and sliding upon the rod, an e icycle cylin-
drical meter slidably mounted within" the .
case, a spring 274 for pulling the meter in
one direction, detents for limiting its move-
ment in that direction, and a lever 57 at-
tached to the plate for sliding the meter in
the other direction.

73. In a calculating machine, a casing, an
epicycle cylindrical meter, means for sliding
the meter longitudinally forward, means for i

limiting its movement. rollers 330, 331, car- | one position.

ried by the meter, a plate, an arm 327 ecar- i

ried by the plate and normally extending be- | numeral wheels in combination with a serie$

889,668

[ tween therollers, a lever 57 extending through

an elongated opening in the case and used
for pressing the arm 327 against one of the
rollers and pushing the meter backward lon-
gitudinally "to its original position, and g
slide 322 for making the opening in the case
dust-proof.

7+ In a calculating machine, a casing, a
scale on the surface of the casing, an elon-
gated dust-proof slide, an epicyele cylin- 75
drical meter, rollers carried by the meter,
means for sliding the meter longitudinally
forward, a plate, a pointer for the seale ex-
tending through the slide and attached to
the plate, an arm carried by the plate and
extending between the rollers when the
meter 1s in a slidable position and adapted
to slide the meter longitudinally backward,
and pointing off means within the casing for
the meter. 85

5. In a calculating machine, an epicycle -
evlindrical meter, adding plates, adding-
keys for depressing the adding plates, driv-
ing-means for sending the meter against the
depressed adding plates, a reflector for show- g4
ing the depressed adding plates that will be
met by the meter, multiplier plates, multi-
plying-kevs for depressing the multiplier
plates, means connecting the driving-means
and the multiplier plates, and a mult] lier g5
meter for showing what multiplying-keys
have been depressed.

76. In a calculating machine, an epicy-

{ clic eylindrical meter, a evlindrieal multiple

meter cousisting of two or more numeral 1g9
wheels upon which the multiplier will show

in proper readable order., multiplying mech-
anism, multiplying-kevs, and means allowed

to operate by the operation of the multiply- ._
ing mechanism for causing an epicyelic 105
movement of the meter whereby the multi-
ple meter will be operated.

77. In a_calculating machine, an epicy-
clic eylindrical meter, a multiple meter hav-
ing a numeral wheel, a toothed gear and 110 =
means operated by the epicyelic cylindrical
meter in its epicyclic movement for operat-
ing the numeral wheel. _

73. In a calculating machine, an epicycle
cylindrical meter, a driving-shaft for revolv- 1153
ing the meter around the inner side of the -
machine, a series of numeral wheels, a series
of gears independent of the numeral wheels,
a series of pins extending outward from each
gear. means for turning one of the gears 12
upon each revolution of the driving-shaft, & *
pawl in contact with the pins of each wheel
for preventing the numeral wheel which it
operates from moving more than one osi-_
tion on each revolution of the driving-shaft, 128
and means whereby when one of the gears 18 .
operatec a numeral wheel will also be moved $

e
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9. A multiplier meter having o series of ;8
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of gears having teeth extending around their
peripheries and a series of teeth extending
from one of their sides adjacent to a nu-
meral wheel, a pawl for each gear to stop
over-rotation, teeth extendine around the
periphery of each numeral wheel near gne
edge thereof, a pinion meshing with the
teeth of each numeral wheel, a pinion mesh-
ing with each gear, and shafting connecting

each set of pinions so that when one of the 10
gears is operated its respective numeral wheel

‘wiil be operated. =

In testimony whereof I affix my signature
in presence of two witnesses.
EMORY S. ENSIGN.
Witnesses:
Cuaries F. A. Sy,
Fraxcis E. Smrrin.
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