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To all whom 1t may concern:!

“Be it known that I, Exory S. Exsigy, a
citizen of the United States. residing at New-
tonville, in the countx of Middlesexand State

oi Massachusetts, have invented certaln new
and useful Improvements in Calculating-
Machines, of which the following is a speci-

fication, reference being had therein to the
accompanying drawings.

My invention relates to certain improve-
ments in calculating-machines, particularly
of that type shown in my United States
Letters Patents numbered 773,632 dated
November 1st, 1904, and S09.047 dated

January 2nd, 1906, adapted to the perform- i

ance of multiplication and other arithmetical
processes and has for its main object the
obtaining upon a meter the product in multi-
plication in a more certain and perfect man-

ner and with greater rapidity than has here-

tofore been done.
One object of the imvention s to provide

an im ll)roved multiplication machine, of com- |

parably few operating parts. which will be

simplicity itself mn operation so that its

operation may be quickly acquired.

To this end my invention consists. first, in

novel means for transmitting the movement
of the “primary’" or adding keys to the in-

dicating mechanism. whereby all the keys

may receive precisely the same devree of
dewnward movement without regard to the
values which they represent, while the effect-
ive movement transmitted to the indicating
mechanism will be proportioned to the value
represented by each key: second, in novel
means for allowing of the instant returning
of the “primary’’ or adding keys to their

normal positions by a single operating-lever |

after the indicating devices have been moved
to the desired positions in any of the various
arithmetical problems: third, in novel means
for automatically returning the ‘primary”
or adding kevs to their normal positions in
Eroblems of addition as soon as the meter

as been operated by the depressed keys;
fourth, in novel means for holding each of the
depressed toothed segments, displaced out
of normal position by the pressure downupon

! the movement of the “gecondary’’ or multi-

plying keys to the indicating mechanism,
wliereby all of these keys may receive pre-
cisel the same degree of downward move-
ment without regard to the values which
thex represent while the multiplicand repre-
sented by the depressed “ primary”" or add-
ing kevs may be quickly and accurately
multiplied by any one of the depressed
‘secondarv’’ or multiplying keys and the
product shown on the meter; sixth, in novel
“means for automatically returning each of
the depressed ‘‘secondary” or multiplying
kevs to their normal position as the meter 1s
operated by contact with the toothed seg-
ments: seventh,
matically shifting the meter, in problems of
multiplication and division immediately
after the meter has been operated according
to the depressed *‘primary” kevs and the
depressed **secondary” key, one position to
the right so that the next operation of de-
pressing a ‘‘secondary’ 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:
eighth, innovel means for automatically shift-
| ing the meter to the right, without revolving
it or its driving-shaft, when one or more
“naughts’’ appear ‘n the multiplier; ninth,
in novel means for resetting the meter back-
ward from right to left to its normal posi-
tion: tenth, in novel means for showing upon
an indicator (or secondary meter) the num-
' ber of revolutions the meter has been caused
to make by the turning of its driving-shaft,
and in multiplication showing the multi-
| plier, 1. e., the depressed ‘“secondary’” keys
and the position of the meter when each of
. the keys was depressed: eleventh, in novel
means for simultaneously operating all of the
wheels of the meter to be operated by the
depressed toothed segments upon eachrevo-
lution of the driving-shaft; twelfth, in novel
means for preventing over-rotation of the
| meter-wheels when they are operated by
contact with the toothed segments; thir-

teenth, in novel carry-up mechanism; four-
\ teenth, in novel means for preventing over-

its respective “primary” or finger key, in | rotation when the carry-up mechanism 1s

driving contact to be met by the meter, when
it is revolved with the driving-shaft, and
operated by the teeth of the depressed seg-
ments; fifth, in novel means for transmitting

| operated: ffteenth, in novel means for in-
stantly and simultaneously resetting the
| meter and indicator to their normal or zero
lpositinn; sixteenth, in novel means for re-

in novel means for auto-
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volving the meter independently of the
“secondary’” or multiplying keys, for use in
problems of addition and subtraction.

It consists further, in the legitimate com-
binations of the features referred to with
each other and with other features not vet

|

! ried by it.

alluded to, and in numerous other subordi- !

nate but important combinations, and also in
certain specific features of construction. all
of which will be fully described hereinafter.

In the accompanying drawings, Figure 1
Is a plan view of a calculating-machine con-
structed in accordance with my invention.
with the casing removed: the multiplyving
mechanism being taken on the line 1—1 of
Fig. 2, and the remainder of the machine on
the line 2—2 of Fig. 3. Fig. 2 is a cross-
sectional elevation on line 5—35 of Fig. 1.
and showing the *“secondary ™" or multiplving
keys. Fig. 3 is a side elevation on the line
3—3 of Fig. 1 in the direction indicated by
the arrow, but showing only that portion or
the machine between the lines 3—3 and 4—4
of Fig. 1. Fig. 4 is a side elevation on the
line +—4 of Fig. 1 in the direction of the ar-
row. Figs. 53, 6 and 7 are enlarged detail
views of parts of the muchine. Fig. S is a

vertical section of Fig. 12 taken on line | ariisie—Referring to the drawings. 20, Figs.

o

10—11 and showing the position of the parts

|
|

before the meter wheels have met and heen |

overated by the toothed segments shown in
Fig. 9. Fiz. $2 is a sectional view on line
10—11 of Fig. 12 looking in the direction of
arrow 112, and showing the parts positioned
as in Fig. 8. Fig. 9 is a side elevation of a
portion of the toothed operating secments:
the meter wheels are shown as having been
operated, the numerals 0"

the reading line.  Fig. 9% js a sectional view

on the sanie line of Fig. 13 looking as per ar- |

row 11%. Fig. 10 is a view of the same parts
shown in Fig. 8 but showing the meter as
having been further operated by the teeth of
the segments and its wheels stopped in their
movement by the tongues of the over-rota-
tion pawls. Fig. 10° is a sectional view on
line 10—11 of Fig. 12, looking in the direc-
tion of arrow 11 and showing the parts posi-
tioned as in Fig. 10. Fig. 11 shows the same
parts in the next movement. after the over-
rotation pawls have been withdrawn from
contact with the teeth of the wheels of the
meter. Fig. 112 is a sectional view on line
10—11 of Fig. 12, looking in the direction of
arrow 11* and showing the parts positioned
asin Fig. 11.  Fig. 12 is a plan view of a part
of the meter. Fig. 13 is a cross-sectional
view on the line 13—13 of Fig. 9. Fig. 14 is
a detail view of part of the mechanism for
automatically releasing the adding-keys,
showing the mechanism out of contael.
Fig. 15 is another view of the same parts
showing the same in position for operation.
Fig. 16 is a plan view of the parts shown in
Fig. 15. Fig. 17 is a cross-sectional eleva-

tion on line 17—17 of TFig. 1. TFig. 18 is a
cross-sectional elevation on line 18—I18 of
Fig. 1. Fig. 19 is a left end elevation of one
-of the carry-up arms 101 and the parts car-
" Fig. 20 is a front elevation of the
same.
Latitude is allowed herein as to details, as
they may be changed or varied at will with-

out departing from the spirit of my inven-"

tion and the same yet remain intact and be
protected. ] )

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

In order that the construction and op-
eration of my improved machine may be
the more readily comprehended, I shall en-
deavor, whenever practicable, to connect the
deseription of the two, my general method
being to preface the deseription of the mech-
anisni with a statement of the end to be ac-
complished thereby. .

The description of the various mechanisms
will be given in order of their operation in
the machine.

The frameworl and moin driving mech-

and 3. represent the base-plate or main
bed of the machine.  The framework is con-
structed in any suitable form and manner,
awd [ preferably use on each end of the ma-
chine an end side or wall. the side to the right
being numbered 21 and the side to the left 22

- and between which are placed all the oper-

L ating parts of the machme with the excep-
| tion of parts of the driving mechanism which
showing upon |

are inclose:d in a box 23 attached to the outer
side of the side 22, (see Fig. 1).

In the box 23 at the left end is arranged a
spring-drum 24, journaled on a shaft 25,
which has its bearings in the side 22 of the
main casing and side 26 of the box. Ar-
ranged within the drums 24 for revolving the
driving-shaft 28 in one direction is a spiral
spring 27, having one end secured to the in-
ner circular wall of the drum 24 and its other
end secured to the shaft 25, but I have not
Ulustrated this spiral spring’s connection
with the drum nor the ratchet and pawl used
mn connection with it, by which the spring
can be wound or tightened up without turn-
ing the gear 29, as the use of the same is
quite common in caleulating-machines, and
any other kind of a spring, giving driving
power to the drum, whether electrically
wound or otherwise, mav be used if desired.
On the outer side of the side 26 of the box 23
the shalt 25 carries a knob 30 for rewinding
the spring 27 within the drum.

The driving-shaft 28 is journaled in the
end sides 21 and 22 and is the driving-shaft
for the meter, the meter not being operated,
as in most caleulating-machines, by the
downward or upward movement of the
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“primary” or adding kevs. The driving-
shaft 28 extends bevond the end side 22 and

artly into the box 23 above the gear 29, as
is clearly illustrated in my former patents
and carries on its outer end a pinion 31, hav-
ing its teeth in mesh with the gear 29, 40 that
the shaft 28 receives driving power and i Is re-
volved, with the meter, around the inner
side of the toothed segments, as hereinafter
described.

The rear of the framework is semicircular,
extending upward in the almpe of a hood 32,
as clearly shown in Figs. 2, 3, and 4, and will
be hereinafter called the ** hood”.

The multiplying mechanism is situated in
the right end prntlon of the machine, as
shown in Figs. 1, 2, 17 and 18, and is ne.ul\
covered by the hood. The adding mech-
anism is situated about midway of "the ma-
chine, as shown in Figs. 1 and 3, and is nearly
covered by the hood but a sight-orifice 33,
Freterabh in the form of a convexed glass
id, is provided for permitting the hf*ure:.
upon the meter and indicator to be read.
This sight-orifice extends from about the
lett end of the multiplving mechanism to the
extreme left end of the indicator so that all
of the numeral wheels of the indicator and
all the numeral wheels of the meter, even
when the meter has been shifted to the ex-
treme right. may be read.

By evamining Figs. 1, 2. 3, 17 and 18
will be noticed that the base 20 is e\tended
llmte a distance forward at the right end of
the machine to allow for the multiplyving
mechanism. and is also extended forward be-
low the adding mechanism, and that suit-
able frameworks 34 and 35 cover the greater
portion of the front part of the muihph’mc
and adding mechanisms respectively.

Tie-rods 36 are used quite extensively

sections of the machine and the two end sides
of the machine together so that parts of the
machine cun he readily separated and ad-
]u-ted or 1eplurecl if necessary.

“Primary” or adding keys mechanism.—
My 1n1proved machipe 1s so (onstructed that
the finger pieces of the ‘primary”’ or adding
kevs 38, which keys for convenience will he
hereinafter called the **adding l\e\‘s are all
at a uniform angle of about 45°, and each of
the adding keys should receive premselv the
same degree of downward movement with-
out regmd to the values which they repre-
sent.

The adding keys and thelI‘ toothed seg-
ments COIHpI‘laE in general a number of series

of parallel secrments 42, each series having |

nine serrments and I have shown in my
drawings four series which are parallel to one
another although the machine may be built
with any number of series, without increas-
ing it in'size except lengthening the machine
suihcmntlv to allow for the maertmfr of the

8

extra series of segments and the desired extra
number of meter and indicator wheels and
other necessary parts to correspond, so that
it could add any number of columns or mul-
tiply ficures of any amount. By using par-
allel series of segments I can have any num-
ber of series of adding keys, while in a ma-
chine as shown in my prior patents the num-
ber of series is limited according to the di-
ameter of the toothed disks and the diameter
of the meter wheels.

The series of segments commencing at the
richt, as shown in Fig. 1, are units, tens, hun-
dreds, and thousands, and commencing at
the hottom of each series of nine adding keys
and going towards the top, the kev* are nuin-
bered respectively, 17, »27,

ST T, R, Y It will be noticed thdt
this numbering is the reverse of the number-
ing in myv former above-mentioned patents.

Each set or series of segments 42 consists
of nine separate und independent segments
and each set is incased or held between two

side plates 51 and 89: the side plates on the
left of each series of segments bheing num-
bered 51, and those on the right 89, and
there is also provided a side plate or frame
72 on the extreme right of the right side
plate 89 of the units segments. These side
plates 51 and 89 of each series are separated
by the spacers 53 on the tie-rods 36. The
series of zerments on the rieht. which are

! the unit-secments, are operated by the right

row of the adding kevs and these kevs are

| used in all of the arithmetical problems and

offer but little resistance to the depressive
movement in order not to tax the strength
of the operator. and each key, without re-
spect to the value represented receives the
same degree of downward movement.

. These secments have on their inner edge one
throughout the machine to hold different |

or more lugs or teeth 50 (see Figs a.n(l 3
For example. the segment of l\e\' 1 of each
series is prmnled with one tooth. the seg-
ment of key 2 of each series with two teeth,
the segment of kev 3 of each series with
three teeth. and so on, and it will be noticed,
by examining Fig. 3, that the segment of key
9 of the units series, which I\ev is depressed.
is provided with nine teeth, and that this
toothed segment of nine teeth has been dis-
placed out of normal position by the pressure
down upon the finger piece, and is in driving
contact to be met by the meter when it is re-
volved with the driving-shaft 28, which me-
ter is arranged to be revolved around the in-
ner side of the machine and to be operated
by the teeth of the displaced segments.

The segment on the extreme “left of each
series is the segment that has one tooth,
which tooth is near the lower inner end of the
segment, and is operated by the respective
I\e\‘ of that series which bears the numeral

‘1", and this tooth is parallel to the tooth
on each of the segments on the extreme left

” \""" '
4 ;
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of each series which is operated by a key !
bearing the numeral **1”’; the next seqment
to the right has two teeth, the second tooth |
being parallel to the tooth on the first seg-
ment; the next segment to the right has
three teeth, the third tooth being parallel to
the tooth on the first segment and its second
tooth being parallel to the first tooth on the
second seginent; the nextsegment to the richt
has four ceeth. and so on, so that the segmént
on the extremeright of each series, whichis the
ninth segment, has nine teeth, the first tooth |
being above any of the other teeth on the !
othersegmentsof thesameseries and the nintl
tooth being parallel to the tooth of the first
segment and to the lower tooth of each of
the other segments. It is thus seen that the |
lower teeth of all of the segments of all of the
series are parallel to each other so that each -
of the meter wheels leave the teeth of the
segnients simultaneously.

The shanks 37 of the adding keys 38 may
if desired be made integral with the secments,
but T preferably make the same of separate '
parts and connect by a pin. rivet or other
means 39, the lower portion of each shank
with a backward extending lip 40 of its corre-
sponding segment. and to the lip is connected
a spiral spring 41 fastened at its other end to
the inner side of the framework 34. which
s?ring is distended when the segment is dis- \
placed and returns the seement and its cor-
responding key to initial position when the
segment is released. as hereinafter explained.
after the meter has come in contaet with its '
teeth the desired number of times. Each of
the shanks 37 is provided with a slot 32
through which passes a guide pin 87. The
segments are also provided with the back-
ward extending arms or lips 43 at their upper |
ends, each of which is provided with a slot !
44 through which the retaining or guide pin
49 passes. [Each segment is extended down-
ward In two parts as at 45 and 46, the portion
45 being provided with the elongated slot 47
through which passes the guide pin 48. The
segments may also be provided with the
elongated slots 57 through which the guide
pins 58 pass. The slots 44, 47, and 57 are all
similar and of the same length. Yhen the
toothed segments and adding keys and
their shanks are shaped as shown in Fig.
3, and as just described, the alinement of the
teeth of the segments will be true to be
meshed with the teethof the corresponding
meter wheels when the meteris revolved with
its driving-shaft 28 around the inner side of
the segments.

Mechanism for allowing of the return of the
adding mechanism.—The segments 42 are
provided near their central portion with the
openings 54: the openings in all of the seg-
ments being uniform and preferably of a
shape similar to that shown in Fig. 3. A
shaft 55, operated by a lever 56 without

449

the framework, (see Figs. 1 and 3) extends
through the side plate 72, all of the side
plates 57 and 89, and the openings 54 being
journaled in the plate 72 at the extreme

right of the segments and in the plate 51 at -

the extreme left of the segments.” Mounted

- upon this shaft 55, and one for each series of

segments, are the pawls 59 held in a down-

~ward posicion within the openings 54 and
_against the lower edges of the openings by

the flat springs 60 which springs also keep
the lever 56 in its uppermost or normal posi-
tion. Kach of these springs are attached to
its corresponding side plate 51 as shown in
Fig. 1in the broken away portion of the tens’
segments.

The openings 54 are cut into the segments
42 in such a manner as to form on each seg-
ment a tooth 63 and indentations 64 and 65.
The pawl 39 of each series of segments nor-

- mally fitting into the lower indentation 64

but as each segment is displaced. the pawl is
thrown into the upper indentation 65, and
presses down, by pressure of the spring 60,
against the upper face of the tooth 63 keep-

. ing the teeth 50 of the segment 42 in a rigid

and firm position to be met by a wheel of the
meter. until released as herein explained.
In order that the lever 56 may not be slightly
moved every time a segment is displaced, I
allow each of the pawls to have free move-
ment upon the shaft 55 but limit this move-
ment by the keys 61 in the shaft 55 moving
in a keyway (not shown), there being one key
for each series of segments. It is therefore
readily seen that I can by pressure down
upon the lever 56 instantly and simultane-
ously reset all of the seements and their re-
spective auding keys or I can reset to its nor-
mal position any segment and its correspond-

- ing key by the displacement of any other seg-

ment of the same series: 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 the adding key does
not affect the meter until the meter has been
set in motion by the operator moving some
other part of the machine.

Mechanism for returning adding mechan-
ism in problems of addition.—It is important
to provide means for returning automatically
and simultaneously in problems of addition
all of the segments and their corresponding
adding keys as soon as the meter has once
met the teeth of the segments in its move-
ment around the inner side of the machine
and without waiting for the meter to have
reached its original or normal position and
for this purpose I have provided such means,
which I shall 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
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shall give in the latter part of this specifica-
tion. For this purpose I provide a lever 66
rigidly mounted on the shaft 55 and extend-
ing downward therefrom, carrying at its
lower portion a stud pin 67 movable in the
slot 69 in the free end of the arm 68, which
arm is connected at its other end to a shorter
arm 70 mounted on the shaft 71, (see Fig. 3).
The shaft 71 extends from the side plate 72
toward the right being mounted at its other
end in the bracket 88, (see Figs. 1, 3 and 14
to 17), and the same Is operated automatie-
ally as later explained.

A spiral spring 73 attached at one end to a
stud extending from the side plate 72 and at
its other end to the lever 66 serves to keep
the lever in its proper position against the
stud pin 62, except when it is being operated.
and may serve also for the purpose of keep-
ing the lever 56 in its proper position, A
stud pin 91, extending outward from the side
plate 72 a sufficient distance. limits the back-
ward movement of the lever 66.

The meter.—The indicating-meter, which
for convenience will be designated in the
specification and elaims as the ““meter”, is
independent of the adding kexs and is used
for showing the figures as theyv are added. in-
dicating the final sum in adiition, indicating

the product in multiplication. indieating in

subtraction. first, the minuend and. second,
the difference after deducting the subtra-
hend. and in division showing, first. the
dividend and. second, after dividing the divi-
sor, shows the balance left over. which is
smaller than the divisor.

A carrtage hub or evlinder 74 is carried by

the driving-shaft 28 being keved thereto as at
75 and is horizontally slidable thereon and
carries the two upward-projecting arms 76
and 77, in which arms is journaled the shaft

78 of the numeral wheels 79 of the meter,-

which shaft for convenience will be herein-
after called the ""meter-shaft.” The arm 77

which is at'the extreme left of the meter, is |

provided near its upper forward end with
a finger 80 projecting towards the right. and
which finger is used to turn the indicator-
wheels of the indicator as the meter is re-
volved. The meter in this invention is not
revolved away from the operator, as in my
other patents, but is revolved towards the
operator or front of the machine as soon as
it is set in motion, so that the finger S0 oper-

ates a wheel of the indicator before any of |

the numeral wheels 79 of the meter are
operated.
77 and extending towards the right and ar-
ranged to come in contact with another tooth
of the indicator to stop the movement of the
indicator-wheel of the indicator, moved by
the first finger 80, and thus prevent over-
rotation, is a second finger 81.
tion of the indicator by these fingers will be
later fully explained.

Upon the upper end of the arm |

The opera-

The numeral wheels 79 of the meter are
loosely mounted on the meter-shaft 78 and
their hubs 82 project a considerable distance
on each side, (see Fiz. 12) bevond the line of
the rims of the wheels, and are separated by
the meter supports or arms 93. The meter
supports 92, 93 and 94 uare carried by the
cvlinder 74 being keved thereto as at 75.
The wheels at each extreme end are also
separated from the arms 76 and 77 by
sleeves, spacers or other means. These nu-
meral wheels 79 each ecarry upon their pe-
riphery a series of tceth 84, preferably ten in
number, and between these teeth are spaces
83, on which the mathematical symbols *‘0,”
lll’” “2,!1 “3,” ii_l_})! 1(5,’) £(6,!? i‘7,,? !IS,U
“9,” are affixed in any desirable manner,
and when the meter is immovable and the
numeral wheels 79 are in their normal posi-
tions the naughts would show, in a reading
line. just above the hood 86, when looking
from the line of vision through the sight-
orifice 33 of the hood 32. These numeral
wheels 70 turn from left to right (which is
the reverse of the movement shown in my
former patents) when envaged by the teeth
50 of the segments 42, and the next number
that would show would be the numeral *‘1”
and the mext 2" and so on, and if the
- wheels had been turned by nine teeth they
| would be in the position shown in Fig. 12.

The teeth S4 of each numeral wheel 79
extend beyvond the rim on each side, project-
ing in such a way on the left of each wheel
that an over-rotation check-pawl 128 will
come in contact with two of its teeth (see
Figz. 10) to instantly check it inits movement
from left to right as soon as its teeth S4 have
i finished meshing with the teeth 50 of the
segments 42, and the teeth also projecting on
the right of each wheel in such a way that a
| carrv-up finger 102 (see Figs. 11, 112) will
!strike against one of the projecting teeth,
turning the wheel one-tenth of its ecircum-
ferential distance for transferring the move-
| ment of the lower numeral wheel to the next
| succeeding higher numeral wheel, as from a
| units to a tens numeral wheel, or from a tens
. to a hundreds numeral wheel, and so on. A
| full explanation of the over-rotation check-
|

' pawl 128, the carry-up finger 102, and their
contiguous parts will be hereinafter given.

wheel 79 of the meter and carried by the
cylinder 74 being keved thereto as at 75 is
| an upward extending arm 92 and similar
arms 93 are placed between each of the nu-
meral wheels 79; each of the arms 92 and 93
being provided with the slot 95 for the pur-
pose hereinafter stated.
An arm 94 similar to the arms 93 but with-
- out the slot 95 is also placed on the left of the
last numeral wheel, hetween the wheel and
' the strier-arm 77. Between the arm 76 and
| the arm 94 and carried by the arms 92 and 93
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is a U-shaped hood or guard 86 covering, | The carry-up finger 102 is adapted to strile

- - . .. =}
when the meter is in its normal position, the

forward portions of the arms and a large part
of the mechanism carried by the arms, also
covering the lower half of the numeral wheels
79 so that in looking from the line of vision
through the sight-orifice 33 at the meter the
desired number to be shown upon each nu-
meral wheel will be seen just above the upper
line of the guard 86.

The arins 92, 93 and 94 are separated by
the spacers 289 on the cylinder 74 and are
held 1n their proper positions by three tie-
rods 96, 97 and 98, which are about equal
distance apart, and the tie-rod 97 is situated
just within the V-point of the guard. The

tie-rod 96 which is placed near the lower edge |

of the guard is also used to support one end
of the flat springs 150, the other end of the
springs pressing against thé numeral wheels
and preventing back movement of the same.

Just below the tie-rod 96 and between this |

tie-rod and the driving-shaft 28 and extend-
ing through the arms 92, 93, 94 and the
striker-arm 77 is journaled a roci-shaft 99
provided with a key 100; this rock-shaft 99

eing about midway between the driving-
shaft 28 and the tie-rod 97. Mounted upon
the rocl-shaft 99 are the carry-up arms 101
(one for each numeral wheel 79) situated Le-

tween the arm 92 and the first numeral wheel '

and between each of the arms 93 and the ad-
jacent numeral wheels on their left, as shown
in Fig. 1. These carry-up arms 101 can be

clearly understood by examining Figs. 8 to |

13. 19 and 20. Each of the arms 101 have
keyways 103 through which the 'ev 100 ex-
tends, and are also provided with a spiral
spring 104 attached to the stud 105 extend-
ing outward from the arm towurds the left
just above the ! evway 103 and the other end
of the spring being attached to the tie-rod 97.
so that the carry-up arms 101 have a forward
motion when not held by other means, as
hereinafter fully explained. :

Each of the carry-up arms 101 is provided
about midway with the upward-extending
curved parallel fingers 106 and 107, made in-
tegral with it and forming a runway 108
through which the guide-pin 109 protrudes;
this guide-pin extending outward towards
the left from the arm 92 and the arm 93 and
causing the carry-up arm 101 when drawn
forward by the contraction of the spring 104
to run true.

Immediately in the rear of the run-way
and extending outward towards the left from
the carry-up arms 101 is a stud 110 upon
which is pivoted a carry-up finger 102, the
forward or upper push portion of which is
normally held against the pin 111 by a spiral
spring 112 attached at one end to the lower
end of the finger 102, as at 114, and the op-
posite end attached to a stud 113 extending
from the arm 101 just below the stud 105.

against the right side of a projecting tooth 84
of the numeral wheel 79 upon its left, turning
the numeral wheel one-tenth of its circum-
ferential distance upon each full forward

‘movement of the carry-up arms 101 thus

transferring tlie movement of the lower nu-
meral wheel upon its right to the next sue-
ceeding higher numeral wheel upon its left.
As there is no higher numeral wheel upon
the left oi the arm 94 this arm is not provided
with the earry-up arm 101 or its carry-up
finger 102.

Each carry-up arm 101 is bow-shaped near
its uppes portion ending in a finger projection
115 which is adapted to run upon the seg-
mental iun-away 90. as shown in Figs. 10
and 10, whenever the carry-up arm 101 has
been veleased and drawn forward by the
spring 104, while the meter is passing the
teeth 50 on the segments 42 and thus pre-
venting the cary-up arm 101 from going its
full forwazd distance and the carry-up finger
102 from coming in contact with its corre-
sponding numeral wheel 79, as it is not desir-
able to cariv-up fiom one numeral wheel to
the next succeeding higher numeral wheel
while the nume.al wheels are passing
through the segments, but the runway 90
only extenuds a shoit distance below the
seqments. as shown in Fig. 3 so that the

| casying process is completed immediately

after the nume.al wheels of the meter have
passed the sezments 42 as shown in Figs.
11, 11e.

s the metes is revolving around the inner
side of the machine the [inges 115 of the
carry-up a'm 101 meets the recocking
fingers 157 upon the left sides of the plates
72, 51 ana 295, as shown in Figs. 1 and 3,
by whicli each of tiie avms in its tuin, com-
mencing with the a:m on the right, is
vecocked. The arms 101 may also be re-
cocked by the tuming from left to right of
the roclk-shaft 99 by the backward move-
ment of the plate 152 see Fig. 4 as herein-
after explained.

In oruers to have a recocking finger for
each of the aims 101 I have provided the
necessary additional plates 295 in the rear
of the machine. as shown in Fig. 1, to sup-
poit the actaitional recocking fingess.

Recocking could be done simultaneously
but it would throw a heavy load on meter
shaft during that shoit space of its revolu-
tion. This would tend to disturb an even
speed of the meter which is desirable. By
making it successively, as shown, this load

is distributed over a much larger space of -

the revolution of the meter.

Theze is only one vecocking finger for
each of the arms 101. The recocking finger
to the extreme tight is attached to plate 72
and one recocking finger to each of the
plates 51, but as theire is only one plate 51
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to the left of the extreme left bank of seg-
ments it is necessary to provide the addi-
tional short plates 295 for each of the arms
101 on the left portion of the meter so that
there is a recocking finger for each of the arms
101 when the meter is in its normal position;
this is necessary when addition is being
carried on in larger sums of long columns
and there is a considerable amount of caiy-
ing up on the wheels of the meter to the left
that are not touched by the teeth of the
segments as the meter is revolved. Also
when these wheels to the left are operated
in multiplication by carry-ups. Of course
these left recocking fingers are not always
used but there are cases when it is necessa®y
to have them. :

Ixtending from the left side of the cairy-
up arm 101 about midway between the pin
111 and the end of the finger 115 is a stud 116
(see Fig. 11) carrying a pawl 117 having a
projection o:r hook 118 extending towards
the right (see Fig. 12) and adapted to be
seated within the slot 95 and extending
through to be met by the tooth 119 of the
cam 120, which cam is cazried on the hub 121
of the numeral wheel 79, each of the hubs 121
being on the metei-shaft 78 and each nu-
meral wheel tuins its vespective cam 120. A
similas cam 120 is also provided upon the
hub 122 situated between the arms 76 and
92. The pawl 117 is also provided with a
shott arm cariying a spring 123 which spring
presses against a stud 124 so that the long
arm of the pawl 117 and its hook 118 will be
held downward except when pushed up-
wazd by the tooth 119 of the cam 120 and
held in this position, as shown in Fig. 10, by
the uppe: curved portion of the arm 93.
The arm 101 is also provided with a stud 297
against which the short arm of the pawl 117
is pressed by the force of its spring 123, as
shown in Fig. 8, but when the tooth 119 of
the cam 120 rides the pawl upward so that
the hook 118 is on the curved poition of the
arm 93, the short arm of the pawl 117 is
away from the stud 297 (see Fiz. 10) but
when the finger 115 has run off the run-
way 90, the spring 123 working against the
stud 124 keeps the shout arm of the pawl 117
against the stud 297, which stud 297 pre-
ventsit from dropping too far down; see Fig.

ward from the left of the cariy-up arm 101
just above the pin 111 and this tooth is
adapted to come in contact with another
projecting tooth 84 of the numeral wheel
when the ca:ry-up finger 102 is thrown for-
ward fromn the position shown in Fig. 10 to
the position shown in Fig. 11. The carry-
up fingers 102 and the teeth 125 come In
contact only with the portion of the teeth 84
that project beyond the rim on the right
side of the numeral wheels 79 and never |

come in contact with the portions of the
teeth 84 that project beyond the rim on the

Jleft side of the wheels.

The arm 94 is not provided with a carry-
up arm 101 or any of the parts carried by it
for the obvious reason that there is no need
of these parts beyond the highest numeral

wheel, but the parts of the mechanism which -

I shall row describe as being carried by the
arms 93 are also carried by the arm 94 but
not by the arm 92.

Projecting from the right side of each of
the arms 93 and 94 is a stud 126 upon which
is pivoted an over-rotation check-pawl 128
which is provided with a tongue 129 adapted
to be thrown between two teeth 84 of a nu-
meralwheel 79 by the pressing back of the op-
posite arm 127, by the pin 131 upon the end
of this arm. coming in contact with a for-
ward projecting lip 132 of the side plate 51,
so that as the numeral wheels leave the seg-
ments 42, as shown in Fig. 10, the pawls are
thrown in contact with that portion of the
teeth 84 that projects beyond the rims of the
numeral wheels 79 on their left sides in such
a manner as shown in the drawings that will
instantly stop the forward movement of the
numeral wheels and prevent over-rotation.
The pawl 128 is however normally held out
of contact with the teeth 84 by a spiral spri
130 one end of which is attache(\ to a stuc
carried by it to draw it downward and back-
ward against a pin 149: the opposite end of
the spring being attached to a stud 133 on
the further rear end of the arm 93 or the arm
94, as the case may be.

Each of the numeral wheels 79 consists of
a web 135 on the hubs 121 carryving a rim
134 provided with the teeth 84 betweenwhich
are the spaces 85 enrrying the mathematical
symbols. Beneath the rim 134 on the right
side of each wheel and extending outward
from the web 135 is a spring-pressed pawl
136, which extends through a slot in the hub
121 and against the shaft 78 of the meter
and is held in place by its spring 137 press-
ing against the inner side of the rim 134.

As the shaft 78 is turned the pawls 136 fall
into the slots 138 in the shaft 78, so that the
numeral wheels may all be simultaneously
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 a
line on the reading line of the meter. A
similar spring-pressed pawl is within each of
the indicator-wheels 139 of the indicator, so
that the indicator can be set in a similar way
back to its original position after each arith-
metical problem. ,

The indicator.—In the left forward portion
of the machine and seen through the sight-

orifice 33 is situated the indicator see Figs.

1 and 4 consisting of the shaft 142 carrying
the freely-movable hubs 143 of the indicator
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wheels 139.
turned from left to right and is provided with
a series of teeth 140, preferably ten in num-
ber, and between these teeth are s aces 141
on which the mathematical symbols “0”,
t{l)!" “2“, “3”’ ‘14}!, i 5))’ “6”;, “7”, “8”,
“9"”, are marked and when the indicator-
wheels 139 are in their normal positions the
naughts would show just above the forward
edge of the sight-orifice 33 so as to make a
good even reading line for the indicator.

The teeth 140 of each wheel project be-
yond the rim on the left side of each wheel
to be met by the finger 80 projecting towards
the right on the upper forward end of the
arm 77 so that one of the wheels 139 of the
indicator is moved one-tenth of its circums-
ferential distance each time as the neter is
revolved by its driving-shaft. Each wheel
is prevented from over-rotation by the finger
81, upon the arm 77 in the rear of and some-
what above the finger 80, coming in contact
with the projecting part of another one of
the teeth 140 on the indicator-wheel im-
mediately after the revolving of this same
indicator-wheel by the pressure of the finger
80 so as to instantly check the movement of
this wheel.

The indicator is supplied with spring-
pressed pawls 144 similar to those of the
numeral-wheels 79 of the meter, which pawls
extend through slots in the hubs 143 amnd
into a slot in the indicator-shaft 142 so that
the shaft can be turned and the indicator-
wheels simultaneously turned forward to
initial position.

The indicator does not shift from right to |
left similar to the meter but remains in al
stationary position so that when the meter
is revolved in its first position, the first or
left hand wheel of the indicator would be
operated; when the meter has been shifted
one position the second wheel (that is the
second wheel from the left end of the ma-
chine) would be operated, and so on.

Loosely mounted upon the shaft 142 is a
gear 145 carrying a ratchet 147 adapted to
be met by a spring-pressed pawl 148 on the
wheel 146 rigidly attached to the shaft 142
so that when the gear 145 is turned g suffi-
cient distance from left to right by the teeth
291 of the sector 160, or by any other means,
the indicator - wheels 139 will be turned
around by the shaft 142 as previously ex-
plained. "Upon the backward movement of
the sector, see Fig. 4, the pawl 148 passes
over thé teeth of the ratchet 147, and the
shaft 142 and the indicator wheels 139 are
not moved. :

Resetting means.—The teeth 291 of the
sector 160 are held in alinement with the |
teeth of the gear 145 by the guide-pin 162 in
its curved slot 161, as clearly shown in Fig,

4. This sector is provided with the arm 163 |

Each wheel is adapted to be | to which is fastened one end of a spring 203,

for returning the sector, and having its other

85

end fastened as at 294 to the inner side of the ..

left end wall 22. ) :
Secured in any suitable manner upon the

‘sleeve or cylinder 74 is a disk revolving with

it and a lever 168 encircles this disk and
turns upon it; the lever also carries an up-
ward extending lip 171 provided with a pin
177 extending through the inclined slot 174
of the curved rack 173, provided with the
teeth 292 to mesh with the teeth of the gear
164 on the shaft 78. This gear carries a
ratchet 165 whose teeth are met by a spring-
pressed pawl 167 on the disk 166 secured on
the shaft 78, so that as the rack 173 moves
the gear from left to right, the disk and the
shaft 78 are also turned from left to right to
move the numeral wheels of the meter as
hereinbefore explained.

When the rack is returned to initial posi-
tion. the gear and ratchet are revolved from
right to left but without turning the disk or
shaft, as is clearly understood. The rack
173 is also provided with the slot 176, similar
to the slot 174, and through which the pin
179 extends from the lever 168. A bar 172,
movable upon the pin 170 of the lip 169 of
the lever 168, is provided at its lower end
with a pin 178 extending through the slot
175 of the rack 173 and which pin presses
against the side of the slot whensthe upper
handle portion 182 of the bar 172 is pressed
against the upper handle portion of the lever
168, so that I:E.e rack is pressed upward to
have its teeth in meshing contact with the
teeth of the gear 164 when the handle por-
tion 182, without the case is drawn forward
through a forward extending portion of the
slot 186. The slot 186 also extends length-
wise of the machine for a distance equal to
the lengthwise movement of the meter. A
spring 181 returns the rack 173 and bar 172
to initial positions as soon as pressure is
withdrawn from the handle 182.

Upon the rock-shaft 99 on the left side of
the arm 77 is firmly secured a plate 152 hav-
ing its lower end secured by a spring 153 to a
lip 154 of the arm 77 but the lower end is
limited in its downward movement by the
pin 155 on the arm. This plate carries a
stud 156 upon which is freely movable a
spring pawl 157 having its spring 158 press-
ing against a pin on the plate and its tail end
pressing against another pin 159 also on the

late. -

P As the lever 168 is moved forward its pin
183 carries forward the sector 160, and the
pin 180 on the rack 173 presses against the
pawl 157, slightly raising it and pressing its
spring 158 against the pin, but passes beyond
tge pawl which is returned to initial

with its tail against the pin 159, by the force
of its spring 158. When the rack is returned

osition -

70

75

80

85

90

95

100

— e ——— e e s e

105

110

120

125



10

15

20

25

30

35

40

45

50

55

60

bh]

879,449

the pin 180 forces the pawl and its plate 152
backward thus rocking the shaft 99 and re-
cocking the carry-up arms 101.

» From the rear lower portion of the arm 77
extends a finger 185 to which is attached one
end of the spiral spring 184 attached at its
other end to the governor wheel 208 to draw
the meter and its carriage towards the right
of the machine upon each downward motion
of the latch or detent 263.

Meter shifting mechanism.—The governor
wheel 208 supports below the shaft 28 a
latch-casing 260 whose other end extends
through, and is supported by the arm 76.
Inmediately in the rear of the latch-casing,
parallel with it, and supported at its right
end by the governor wheel is a rock-shaft 246
also supported by and extending through the
arm. :
Upon the rock-shaft is adapted to slide a
trip-pawl 259, keyed to the shaft by the key
248, and supported by the bracket 258 at-
tached by screws or other means to the right
side of the arm. The ineter is controlled in
its movement from left to right by the latches
263 supported within the latch-casing in its
recessed plate 296; each latch being Reld in
an upward position by a spring 265 (as

clearly shown in Fig. 5) so that its latch face

264 is held against the right side of the arm
76 (when the arm has moved to that respec-
tive latch) until it is drawn down and is out
of contact with the arm, by its pin 261, ex-
tending through the slot 262 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 lever 244,
as later explained.

Multiplying mechanism.—On the right of
the machine are the secondary finger or
multiplying-keys 213, hereinafter called the
multiplying-keys, attached to the shanks 214
having lips 220 at their lower ends to which
are fastened the lower ends of the springs
219, the upper ends of the springs being at-
tached to the framework, so that the multi-
plying-keys are normally held in their upper
positions except when they are operated by
downward pressure.

Each shank is provided with the guide-pin
218 extending through a slot 217 in the

framework, and with a guide-slot 215 through

which extends from the side of the casing a
guide-pin 216. These multiglyiug—keys are
adapted to impart different degrees of rota-
tive movement to the driving-shaft, accord-
ing to the designating-numerals from ‘*1” to
9" upon the several keys, ranging from the
second key at the bottom to the tenth or
top key. '

1?'l‘he bottom or lower key shown in Fig. 2
and numbered 230 is the zero key, bearing
upon its face the numeral ‘‘0”. " This key
does not revolve the driving-shaft but, when
pressed down, it operates the lever 244 turn-

‘explained.

L=

ing the rock-shaft 246 pressing down the trip-
pawl 259 and the pin 261 upon which it is
resting so that the face 264 of the latch 263 is
drawn down allowing the arm 76 to pass over
it and strike against the face of the next
latch to the right. The arm is carried to the
right by force of the spring 184, and is

.stopped by the next latch in a position so

that the trip-pawl rests upon the pin of the
next latch. It will be thus seen that with
this arrangement the arm can only 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 a numeral wheel of the meter to the
center of the next numeral wheel, so that
upon each movement of the arm to the right
the numeral wheels are moved one position
to the right, so that the displaced segments
would then operate, if the driving-shaft was
revolved, the numeral wheels next in order to
the left. This key 230 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. ’%he
key 230 which carries the shank 235 is pro-
vided near its upper end with a slot 231
through which a pin 232 extends from one of
the two side-walls which inclose the greater
part of the multiplying mechanism.

A pin 234 carried by the lower end of the
shank and guided in the slot 233 of the side-
wall. is adapted to push down the lever 236
turning its shaft 238 and moving up the free
end of the lever 237 rigidly attached to the
shaft 238. See Figs. 2 and 18. The lever
237 comes in contact with a pin 240 of the le-
ver 239 attached upon che shaft 241 foreing
it upward, and this lever has an upward ex-
tending arm 242 adapted to be pressed down
against the pin 245 of the lever 244, as the
lever 239 is forced upward, moving the lever
244 slightly downward, enough to rock the
rock-shaft 246. for the purpose Lereinbefore
The lever 244 is held in its nor-
mal position against the pin 282, extending
outward from the governor wheel 208, by its
spring 281: this spring having its other end
fastened to the governor wheel. See Fig. 7.

A spring 243 attached at one end to one of
the side-walls and at its other end to the arm
242, returns the levers, 239, 237 and 236, and

the shank 235 to their initial positions, as-

shown, as the pressure is withdrawn from the
finger key 230.
provided with a lip 220 and a spring 219
similar to the ones used on the shanks of the
multiplying-keys in order to return the finger
key 230 instantly to initial position as soon
lzis the operator removes has finger from this
ey.

Extending on an incline, parallel to the top
of the multiplying-kevs, and just above the
series of guide-pins 216 is a cover or frame 35
for covering the front portion of the multi-

The shank 235 may also be-
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plying mechanism situated between the two
side-walls.

All of the multiplying keys move down-
ward the same distance and in the same di-
rection, and as one is pressed down the pin
218 on the lowest portion of its shank strikes
against the upper face of an inwardly-swing-
ing segment 224 pivoted at the top on the
shaft 222 ~nd having a series of ten teeth 226
at its lower backward portion which are in
mesh with the pinion 268 on the shaft 267
which has also ten teeth and which is adapted
to be moved one-tenth of its distance, to re-
volve the driving-shaft once around, when
the multi}l)lying-key bearing the numeral **1"
is pressed downward, and so on, so that
when -the multiplying-key bearing the nu-
meral *‘9"" is operated the swinging segment
is swung its full distance inward operating
the pinion so that the driving-shaft is re-
volved around nine times, carrving the nu-
meral wheels of the meter agamst the dis-
placed segments nine times to multiply the
amount represented by the depressed adding
keys by nine.

A spring 225 fastened to one of the side-
walls 1s attached to the lower portion of the
swinging segment to assist in returning the
segment to its normal position. The upper
forward portion of the swinging segment is
shaped as shown in Fig. 2 so that all of the
multiplying-keys will have the same amount
of downward movement.

As the shaft 267 is turned by the pinion
268 it turns the gear 269 which turns the pin-
ion 272 on the shaft 271 which shaft carries
a gear 273 meshing with a pinion 274 loosely
mounted on the driving-shaft 28 but carrying
aratchet 275.

Upon the right side wall of the multiplying
mecnanism is a plate or bar 228 provided
with two parallel fingers 249 and 249’ which
extend through the right side-wall, in the rear
of the swinging lever 221 and through an
opemung 227 in the swinging segment 224.

e forward finger 249’ extending through
the left side-wall as at 250 and normally hav-
ing a detent 251 of the arm 229 resting upon
it, so that this arm which is firmly secured
to the driving-shaft 28 is prevented from
moving until the plate 228 hus been moved
rearward; it is thus seen that while the de-
tent 251 rests upon the portion 250, the driv-
ing-shaft and its meter are secured from
Tevolving.

The swinging lever 221 pivoted on the
shaft 222 is also adapted to be swung inward
by the depressed multiplying-key, upon the
last portion of its movement and to move
backward the portion 250 freeing the detent
251. As soon as pressure is removed from
the multiplying - key, the spring 223, at-
tached to the lower portion of the swinging
lever, returns it to its original position.

When the detent is freed the arm 229

879,449

drops downward to a distance allowed by
the spring 280 on the bar 279, the driving-
shaft commences instantly to revolve from
right to Ieft carrying around the meter so
that the teeth of its numeral wheels will be
met by the teeth of the depressed segments
42, Assoon as the arm 229 drops downward
it frees a pawl 276 on the stud 277 of the gov-
ernor wheel, which pawl is thrown by its

| spring 278 into mesh with a tooth of the

ratchet 275 and the gears and pinions 274,
273,272, 269 and 268 are revolved backward;
the pinion 268 sending forward the swinging
segment 224 until it has been returned to its
initial position, ready for the next operation.
As the swinging segment nears the last por-
tion of its movement it strikes against the
rear edge of the finger 249 and moves the bar
228 forward so that the portion 250 of the
finger 249’ will be in position to receive the
detent as the arm swings around on its last
revolution. See Figs.2and 18. Asthe arm
229 is brought to a stop it forces upward the
pawl 276 disengaging it from the ratchet 275.

On a stud 252 extending from the rear of
the arm 229 is a pawl 253 having a pin 255
extending into a clearance slot 254: the pin
being held arainst the lower side of the slot
and the pawl in a downward position by its
spring 256 pressing against a pin 257.

As the arm 229 is freed and drops down-
ward the pawl 253 moves over the top of the
nose 247 until its lower end is in the rear of
the upper portion of the nose but as the arm
229 comes to a sudden stop by its detent 251
striking upon the portion 250 the pawl 253
forces the nowe forward and downward, fore-
ing the arm 244 downward rocking the shaft
246, pressing down the trip-pawl 259 and
freeing the latch 263 from the arm 76 allow-
ing a sidewise movement of the meter, it is
thus seen, that there is an automatic longi-
tudinal movement of the meter as the meter
reaches its uppermost Imsition as the driv-
ing-shaft completes its last revolution.

will now explain the means used for re-
volving the meter independently of the mul-
tiplying keys, for use in problems of addition
and subtraction. For this purpose, I use a
finger bar 188 having its shank 189 supported
against the side plate 72 by the guide-pins
192 and 193 passing through its elongated
slots 190 and 191. This bar is slightly higher
than the finger keys 38, and being adjacent
to the right row of finger keys, is quickly op-
erated. As it is forced downward, the lower
end of its shank presses downward the free
end of a lever 194 on the shaft 195 which
turns and forces backward the free end of the
lever 196 carried by it. This lever 196 forces
backward the portion 250 freeing the detent
251 and allowing one revolution of the driv-
ing-shatft 28. (See [Figs. 1, 2, 3, and 18.)

To the left of the governor wheel and at-
tached to the base frame of the machine is a
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bracket 88 having its front face in the form
of a segment and carrying a rim 204 provided
with the lower slot 201 and the upper slot 202
adapted to receive the handle 203 of a set-
ting-lever 198 loosely mounted on the shaft
71; this lever having a finger 200 provided
with an enlarged kevway 199, so that the
lever may be moved from the upper to the
lower slot, and vice versa, without turning
the shaft 71. This lever 198 carries u pin
207 which presses against the front side of a
lever 205 also upon the shaft 71 and having
the key 197 extending through its enlarged
keyway 199 so that the lever is forced
backward when the handle 203. is moved
from the lower slot 201 to the upper slot

202. When the handle is moved down- .
ward to the lower slot a spring 206 returns |
the lever 205 to its normal position. ‘

Upon the governor wheel 208 is a pin 209 |
just forward of the meter and this pin is !
adapted, immediately after the numeral |
wheels have passed the teeth of the segments,
when the handle 198 is within the upper slot
202, to strike against the front side of this
lever 205 pressing it slightly backward turn-
ing the shaft 71 and vperating the lever 66
and pawls 39 releasing the displaced segments
42 allowing them to return to their original
positions, as hereinbefore explained, so that
the segments may be automatically released
in problems of addition immediately after
the meter has passed the segments. Upon
the governor wheel is also secured by the
pins 212, carried by the wheel, passing |
through its slots 211. a lever 210 held in a ;
rear downward position by its spring 270,
which sprinz has its other end attached to
the governor wheel. The lever is also pro-
vided near its upper end with a clearance
slot, through the upper portion of which slot
the rockshaft 246 extends. This lever has a
curved upper face adapted to come in con-
tact with the pin 255 just before the detent
251 strikes upon the portion 250 of the finger
249" to hold the pawi 253 upward so that as
the governor wheel completes its movement,
the arm being held by its detent, that the
pawl 253 will not strike the nose 247 and
operate the shifting mechanism. (See Figs. 5
and 6.) This lever 210 is of use when addi-
tions are being made and to automatically
force it upward on each revolution of the
governor wheel I have adapted its lower face
to be met by the curved upper end of the
finger 200 which finger forces it upward and
holds it there a suflicient time to allow the
pawl to clear the nose. It is of course under-
stood, that in problems of multiplication and
division the handle 203 would be lowered to
the lower slot 201 so that the finger 200 would
not be met by the lever 210 when the meter
is revolved.

To regulate the movement of the driving-

‘volved three times, i.

shaft 28 and cause uniform revolutions, I

1

provide a fan governor 283 whose shaft car-
ries a gear 284 having its teeth in mesh with
the teeth of the governor wheel. A ratchet
285 also carried T)y the same shaft and held
from backward movement by a spring pawl
286 prevents the backward movement of the
governor wheel. The pawl 286 has its spring
287 pressing against the pin 288. '
To operate the machine for addition. the
following example is stated: Add *‘50027,
*“365", and ‘49027, First, raise the nandle
203 of the lever 198, which is without the
framework, so that the handle rests within
the slot 202. Press down the adding key 38
of the fourth row, which is marked with the
numeral ‘57, Also before, -afterwards or
simultaneously press down the adding key 38
of the first row, which bears the numeral **27,
As they are pressed down they becoine locked
by the pawls 59 so that their teeth will be
met respectively by the fourth and first nu-
meral wheels 79 of the meter when it is re-
volved. To revolve the meter, press down
on the finger bar 188, and the driving-shaft
instantly revolves once around, so that upon
the meter could be read. through the sight-
orifice, the figures **5002". The adding-kevs

' and their segments having been automatic-

ally released, press down the adding-key of
the third row, which is marked with the nu-
meral **3”, then the one marked "*6’" on the
second row, and the one marked **5" in the
first or right hand row. Agaiu press down
the bar 188 and the meter being revolved.
will read **5367". Then press down the
adding-key 38 of the fourth row bearing the
numeral **4"”, and the kev of the third row
bearing the numeral **9"", and the key of the
first row bearing the nameral **2”.  Again
press the bar 188 and the meter will be re-
volved and will show the total **10269" upon
the first five numeral wheels of the meter,
while the left hand wheel 139 of the indicator
will have the numeral **3" upon its reading
line showing that the meter had been re-
e.. that there were
three lines of figures added.

To reset the machine press together the
handle 182 and swing it forward and then
backward, and the machine is rendy for the
next problem.

When it is desired to employ the machine
for multiplication, set the handle 203 in the
slot 201. The adding-kevs must first be
pressed down for the multiplicand, which for
example we will say is 5975, then the multi-
plicand multiplied by the unit figure by press-
Ing down the proper multiplying key, which
we will say in this problem is ‘‘6"’; then the
multiplicand multiplied by the tens figure of
the multiplier, which we will call “‘4”; the
next figure of the multiplier being the figure
‘0" we press down the finger key 230; the
multiplicand is then multiplied by the thou-
sands figure by pressing down the proper
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multiplving key, which for example is the fig- |

ure '*7”. The meter will then read through
the sight-orifice with the figures ** 35,281 525"
upon the reading line of the meter, showing
upon the eight wheels of the meter. The in-
(dicator will read cominencing with the right
hand whee! **6407" showing that this fieure
was the amount of the multiplier. :

To reset the machine press down the lever
56 to free the segments and their adding kevs;
also move the handle 182 to the left, press the
parts of the handle together then swing it
forward and backward and all parts of the
machine are in their normal positions.

It is to be understood that my invention is
not limited to the specific details of construe-
tion shown in the accompanving drawings

=2

but that said details mayv be varied in the |
practical carrying out of my invention. [t

1s also to be understood that the conditions

specitically 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.

Having thus deseribed my invention. what
[ claim as new is:

1. In a ealeulating-machine. a meter. a
driving shaft and several parallel series of
toothed segments arranged so that corre-
sponding teeth of all of the seements are in
alinement and adapted when displaced out of
normal position to be met by the meter when
it is revolved by its driving shaft.

toothed sexments, an indicator, and an epi-
eyele evlindrical meter adapted to be oper-
ated by the toothed segments but operating
a wheel of the indicator on each revolution
before its wheels are operated.

3. In a_caleulating-machine. an epicvele |
evlindrical meter, means for operating the

wheels of the meter as it is revolved, multi-

plying-nmiechanism for revolving the meter as |

many times as desired, kevs of different le-
nominational values for operating the multi-
plying-mechanism, and an adding-key inde-
pendent of the keys for revolving the meter
once in problems of addition.

4. In a calculating machine. an epicyele
cylindrical meter, a motor spring for revoly-
ing the nieter: multiplying keys for regulating
the revolving of the meter: a spring for mov-
ing the-meter longitudinally, and means au-
tomatically operated for allowing of the mov-
ing of the meter by the spring one position

towards the right after each operation of a-!

multiplyving key.
5. In a caleulating-machine. an epirycle

eylindrieal meter. multiplyving-kevs for re- -

volving the meter ax desired, means for auto-
matically moving the meter one position side-

i
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moving the meter one position sidewise with-
out revolving the meter.

6. Ina caleulating machine having an epi-
avcle iefer, a series of toothed segments
forv.ard of the meter and adapted to be pro-
jected inward and downward for simultane-
ously rotating parts of the meter as it is re-
volved in a cirele.

7. A revolving meter having a series of in-
dependently-revoluble indicator-wheels in
combination with a series of sectors for sepa-
rately and simultaneously turning the indi-
cator-wheels as the meter is revolved.

8. A calculating-machine having an epi-
eyele meter, means for moving the meter lon-
gittlinally, latches for limiting the longitu-
dinal movement and a trip-pawl for oper-
ating the latches.

9. A calculating-machine having an epi-
cycle meter. means for automatically mov-
ing the meter longitudinally, latches for lim-

. iting the longitudinal movement and an au-

tomatically operated trip-pawl for operating
the latches. ]
10. A calculating-machine having an epi-

! cyele meter, means for moving the meter
. longitudinally, latches for limiting the longi-

tudinal movement, an automatically oper-
ated trip-pawl for operating the latches and
means for disconnecting the trip-pawl so
that the latches will not be operated when
the meter is operated.

11. In a calculating-machine, a series of

: ~curved toothed racks, means for throwing
2. In a calealating-machine, a series of

the toothed racks into parallel positions said

, racks being arranged so that corresponding
. teeth of all of the racks thrown out are in
- alinement. and a meter having a series of

toothed wheels adapted to have the teeth of
its wheels mesh with the racks as it is re-
volved.

12. In a calculating-inachine, an epicycle

. meter, a series of numeral wheels upon the

meter a series of sectors for operating wheels
of the meter as the meter revolves past the
sectors and carry-up mechanism operable
immediately after the meter has passed the
series of sectors.

13. In a calculating-machine, an epicycle
cylindrical meter, a series of parallel curved
racks for simultaneously operating wheels
of the meter, and carry-up mechanisms si-
multaneously operable after the wheels have
been operated by the racks.

14. In a calculating-machine, an epicycle
cylindrical meter, a series of curved racks for
operating wheels of the meter, carry-up
mechanism operable. after the meter has
passed the racks and means for resetting the
operated carry-up mechanism on each rev-
uﬁﬂ;iun before the meter has completed the

! ) ! : . i revolution. :
wise after each series of revolutions by the |
operation of a multiplying-key and o key for |

15. In a calculating-machine, a revolving
meter, means for revolving the meter, and a
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swinging segment for limiting the revolu-
tions of the meter.

16. In a calculating-machine, a revolving
meter, means for revolving the meter, a
swinging segment for limiting the revolu-
tions of the meter and means for returning
the segment to its original position.

17. In a calculating-machine, a revolving
meter, means for revolving the meter, a
swinging segment for limiting the revolu-
tions of the meter and a series of keys for
controlling the inward swing of the segment.

18. A calculating-machine having a meter,
a shaft outside of the meter means for re-
volving the meter around the shaft, means
for rotating the separate wheels of the meter,
a swinging segment for limiting the revolu-
tions of the meter, finger-keys for controlling
the movements of the segment and means for
returning the segment to initial position as
the meter is revolved.

19. A calculating-machine having a rota-
table shaft, a ecylinder slidable upou and turn-
ing with the shaft, a meter carried by and
without the cylinder, means for simultane-
ously revolving the wheels of the meter, a
spring for sliding the cylinder upon the
shaft, latches for limiting the sliding move-
ment of the cylinder, pins protruding from
the latches and a lever for pressing down the
pins and unlocking the latches.

20. In a calculating-machine having a
shaft. means for driving the shaft, a carriage
slidably keved upon the shaft, a number of
series of toothed racks, a meter carried: by
the carriage having indicator-wheels oper-
able by the racks, latches for limiting the
longitudinal movement of the carriage. a
trip-pawl for unlocking the latches whereby
the indicator-wheels of the meter may be
brought in contact with racks of a lower de-
nominational value to obtain results in mul-
tiplication, and means for automatically op-
erating the trip-pawl, substantially as shown.

21. In a calculating-machine a recording-
meter, racks, means for swinging the meter
in contact with a portion of the racks, a
swinging segment for controlling the move-
ments of the meter, keys of different denomi-
national value for limiting the movements
of the segment, and an indicator for indicat-
ing the keys operated. .

22. A calculating-machine having curved
toothed racks, each set comprising nine
racks having finger-keys of different values,
a meter having indicating-wheels swung
upon a revoluble shaft, a spring for moving
the meter longitudinally, and means auto-
matically operated for'allowing the spring
to move the meter longitudinally and bring
the wheels that are normally out of contact
with the racks in contact with the racks, sub-
stantially as shown and described.

23. ‘A calculating-machine provided with

|

18

an epicycle cylindrical meter, several series
of parallel toothed segments, and means for
throwing the segments inwardly and down-
wardly a uniform distance to be met simul-
taneously by the meter when revolved.

24. A calculating-machine provided with
an epicvele cylindrical meter, several series
of parailel tootlied segments forward of the
meter adapted to be thrown inwardly and
downwardly a uniform distance to be met
simultaneously by the revolving meter and
several series of adding-keys having uniform
downwardly inclined movement to operate
the segments.

25. In a calculating-machine provided
with an epicycle cylindrical meter of several
series of toothed segments, each segment be-
ing provided with an opening extending
therethrough, a spring-pressed pawl within
each opening resting against a portion of
each segment of its series adapted when the
segments are operated to lock them in their
displaced positions so that they will be met
by the meter when it is revolved, and a lever
for simultaneously disconnecting all of the
pawls.

26. In a calculating-machine, a revolving
meter, a series of toothed racks for operating
the wheels of the meter when it is revolved
adding-keys for operating the toothed racks
and means automatically operated for re-
turning the adding-keys and their toothed
racks to their normal anitions in problems
of addition as soon as the meter has been op-
erated by the depressed keys. :

27. In a calculating-machine, a revolving
meter, a series of toothed segments provided
with a common opening, a tooth upon each
segment extending into the opening and
forming a lower and an upper notch, a
spring-pressed paw] within the opening nor-
mally resting within the lower notch against
the face of the tooth and adapted to rest
within the upper notch, against the upper
face of the tooth. of the displaced segment
locking it in this position to be met by the
revolving meter.

28. In a calculating-machine, an epicycle -
cylindrical meter, toothed segments adapted
to be thrown in the path of the meter, and
means for automatically and simultaneously
returning the displaced segments as soon as
the meter has once met the teeth of the seg-
ments in its movement around the inner side
of the machine and before the meter reaches
its original position.

29. In a calculating-machine, a revolving
meter, several series of adding keys, toothed
segments arranged to be thrown out of their
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displaced keys and segments after the meter
has been put in operation and before it com-
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30. In a caleulating-machine, an epicycle !
cylindrical meter, toothed segments for op-
erating the meter and an over-rotation
checl-pawl adapted to swing upon the me-
ter as it leaves the segments and prevent
over-rotation. '

31. In a calculating-machine, several se-
ries of toothed segments, keys for displacing
the segments as desired, a meter provided
with several toothed numeral wheels, means
for meshing the teeth of the wheels with the
teeth of the displaced segments, and an over- ;
rotation check-pawl for each of the wheels
adapted to be thrown against two teeth of its -
wheel as the teeth of the wheel leave the last
tooth of the seament.

32. In a calculating-machine, a driving-
shaft, a cylinder keyed to the shaft, arms
carried by the cylinder, toothed numeral
wheels between each pair of arms. toothed
segments adapted to be placed in the nath of
the numeral wheels as the driving-shaft is re- i
volved, a check-pawl carried by one of the !
arms for each of the numeral wheels and |
adapted to be swung between two teeth of a '
numeral wheel as the wheel leaves the seg- '
ments and prevent over-rotation.

33. In a caleulating-machine, a driving-
shaft, a meter carriage provided with toothed .
wheels revolved without and by the shaft.
toothed segments for operating the toothed
wheels as the shaft is revolved, check-pawls
carried by the meter carrlage, and rigid !
means adjacent to the segments for locking
the operated wheels and preventing excessive
movement as soon as the wheels have been |
operated by the segments. '

34. In a calculating-machine, a driving-
shafs, a cylinder keyed to the shaft, arms
carried by the cylinder, a meter consisting
of several toothed numeral wheels journaled i
in the arms, several series of toothed seg-
ments for operating wheels of the meter ss
the driving-shaft 1s revolved, check-pawls
pivotally mounted on the arms for egeh of :
the wheels and a lip adjacent to each series '
of segments for swinging the pawl into mesh J
with teeth of the wheel operated by the seg-
ment of that series and prevent further rota-
tion of the wheel.

35. In a calculating-machine, an epicycle
cylindrical - meter, means for rotating the
wheels of the meter as the meter is revolved.
pivoted check-pawls carried by the meter.

!
!
;
l
rigid lips for swinging the tongue of a pawl i
:
1

against each of the rotating wheels while the
meter is being revolved as soon as the
wheels pass the rotating means and springs
a.daptecf) to withdraw the pawls from the
I;v_vheels a8 soon as the pawls pass the rigid

ps.
36. Inacalculating-machine having an epi- :
cycle cylindrical meter provided with wheels. |
toothed segments for operating the wheels
of the meter as it is revolved, and carry-up |

879,449

mechanism operable only after the wheels
have passed and been operated by the seg-
ments. ‘

37. In a calculating-machine having an
epicycle eylindrical meter of carry-up mech-
anism for the wheels of the meter, segments
for operating the wheels and means for pre-

. venting the complete movement of the carrv-

up mechanism until after the wheels have
passed the teeth of the segments.

38. In a calculating-machine having an
epicycle eylindrical meter of carry-up mech-
anism, toothed segments, kevs for placing
the teeth of the segments in the path of the

, neter to operate it as it is revolved, means

for preventing the complete movement of
the carry-up mechanism until after the meter
has passed the teeth of the segments and
means for preventing over-rotation of the
meter wlen it is operated by the earry-up
mechanism.

39. In a calculating-machine, a driving-
shaft. a meter without and revolved with
the shaft, adding-keys carrying toothed seg-
ments adapted to be displaced so as to oper-
ate the meter as it is revolved, multiplying
mechanism adapted to rotate the shaft as
many times as desired and shift the meter
one position sidewise upon the completion of
the rotations. means connected with the add-
ing-keys adapted to be placed in operable

, contact with the multiplying mechanism to

prevent the sidewise movement of the meter
when it has completed its rotations. and to
be operated by the multiplying mechanism to
return the adding-keys and their segments
to their initial positions.

40. In a caleulating - machine, toothed
segluents, adding-keys for operating the seg-
ments. a evlindrical toothed meter, a driving-
shaft without the meter for revolving the
meter against the operated segments, the
teeth of each wheel of the meter extending
berond the rim of the wheel on both sides, a
check-pawl for meshing with the projecting
teeth on the right side of the wheel to prevent
over-rotation of the wheel as the teeth of the
meter leave the teeth of the segiments, a
carry-up finger for pushing the projection
of one of the teeth on theLTeft of the wheel
after the check-pawl has been withdrawn
from the teeth. turning the wheel one-tenth
of its circumferential distance, and a swing-
ing tooth for locking the wheel, immedia.tery
after the carry-up finger has operated, by
coming in contact with the left projection of
one of the teeth of the wheel.

41. In a_calculating - machine, a driving- -

shaft, a hub carried by the shaft, arms car-
ried by the hub. a shaff mounted in the arms,
numeral wheels carried by the shaft between
the arms provided with feeth projecting be-
yond both sides of the wheels, toothed seg-
ments, means for displacing the segments so
that they will rotate the wheels of the meter
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as it is revolved, a check-pawl for each of the
wheels adapted to mesh with the projecting
teeth on the left side of the wheel as the
teeth of the wheels leave the teeth of the seg-
ment to prevent over-rotation, carry -u

arms pivoted on the arms of the hub, a pawl |

on each carry-up arm for locking the carry-
up arm normally seated in a slot of one of the
arms, a cam for unlocking the pawl and al-
lowing forward movement of the carry-up
arm, a segmental run-way for preventing
the full forward movement of the carry-up
-arm until the meter has passed the toothed
segments, a carry-up finger pivoted on the
carrv-up arm for rotating the wheel one-
tenth of its circumferential distance by push-
ing one of the projecting teeth on the right of
the wheel as the carrv-up arm completes its
movement after the check-pawl has been re-
leased, a curved tooth on the carry-up arm
for preventing over-rotation caused by the
carry-up finger, and rigid fingers on the inner
rear side of the machine adapted to meet the
carrv-up arms and recock them while the
driving-shaft is being revolved.

42. In a calculating-machine, an epicycle
cyvlindrical meter, a driving-shaft, means for

operating the wheels of the meter as it isrte- |

volved around the driving-shaft, and a lever
adapted when pulled forward to rotate the
wheels of the mieter to initial position.

43. In a ealeulating-machine, a shaft. a
meter on the shaft. a gear on the shaft. a le-
ver, a toothed rack carried by the lever. a
handle

movement of the handle.

44. In a calculating-machine having an |
epicvele eylindrical meter and means for op- |

erating the meter of carry-up arms, a reset-
ting lever adapted when pulled forward to
reset the meter, and means operated by the
hackward movement of the lever for recock-
ing the carry -up arms after the meter has
been reset.

45. In a-calculating-inachine, an epicycle
evlindrical meter, an indicator, a lever, a
toothed rack on the lever adapted to carry
forward the meter to initial position by the
- forward movement of the lever and a toothed
sector adapted to be met by the lever in its
forward movement and carry forward the
indicator to initial position.

46. In a calculating-machine, a revolving
meter, means for revolving the meter, a se-
ries of multiplying keys, and a swinging seg-
ment independent of and operated by any
one of the keys to govern the revolutions of
the meter.

47. In a calculating-machine, an epicycle
evlindrical meter, means for revolving the
meter, a swinging segment for governing the
revolutions of the meter, means for return-
ing the segment as the meter is revolved, and

ivoted on the lever for raising the
rack to be in meshing contact with the gear |
30 that the meter will be reset on forward !

1S

multiplying keys of different denomina-
tional value independent of but adapted to
operate the segment. ‘

48. In a calculating-machine, an epicycle
cylindrical meter, means for revolving the
meter, a swinging segment for governing the
revolutions of the meter, a series of multi-
plying keys independent of and adapted to
operate the segment, a swinging lever oper-
ated by the keys to place in operation the
means for revolving the meter when the seg-
ment has reached nearly its full movement
allowed by the depressed key, a spring for
returning the swinging lever as soon as pres-
sure is removed from the key, and means for
returning the segment as the meter is re-
volved.

49. In a calculating-machine, a driving-
shaft, an epicyele evlindrical meter without

the driving-shaft and revolved by it, a

toothed governor wheel carried by the driv-
ing-shaft, a shaft, a gear on the shaft having
its teeth in mesh with the teeth of the gover-
nor wheel, and a fan governor on the shaft
for regulating the speed of the driving-shaft,
substantially as shown.

50. In a calculating machine, a revolving
meter. a driving shaft for revolving the meter,
a gear carried by the driving shaft, means

i for operating the meter, a shaft 222, an in-

wardly swinging segment 224, teeth 226 car-

| ried by the segment, a pinion in mesh with
| the teeth of the segment. gearing connecting

the gear and pinion. and a series of multiply-
ing kexs for determining the inward move-
ment of and operating the segment whereby
the number of revolutions of the driving shaft
is controlled.

51. In a calculating machine, a meter,
operating means for the meter, means for
revolving the meter successively one or
more times agains: the operating means,
means for autdomatically moving the meter
one position longitudinally of the calculat-
ing machine after each series of revolutions,
a key, levers operated by the key and means
connecting the levers and meter for prevent-
ing its longitudinal movement after each
series of revolutions.

52. In a calculating machine, a cylindrical
revolving meter, a series of toothed seg-
ments, means for revolving the meter against
the segments, a finger bar 188, a shaft 195,
a lever 194 on the shaft and operated by the
finger bar, a plate 228 preventing when 1n its
normal position the operation of the means
for revolving the meter, and a lever 196 car-
ried by the shaft for moving the plate out of
its normal position.

53. In a calculating machine, a cylindrical
revolving meter, a series of toothed seg-
ments, means for revolving the meter suc-
cessively as many times as desired against
the segments, means for automatically mov-
ing the meter one position longitudinally of
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the calculat-in.%
revolutions, a lever 210 which operates when
displaced out of its normal position to pre-
vent the longitudinal movement of the meter,

lever 210 out of its normal position on each
revolution of the meter.

54. In a calculating machine, a eylindrical
revolving meter, means for revolving the
meter, means for operating the meter as it is
revolved, a rock-shaft 246, spring pressed
latches 263 for controlling the movement of
the meter from left to right, a trip pawl 259
on the rock-shaft for operating t{jle latches,
a lever 244 for rocking the rock-shaft, a fin-
ger key 230 and means connecting the finger
<ex and lever 244 whereby the lever is oper-
ated. -

55. In a caleulating machine, a cylindrical
revolving meter, a diving shaft for revolving
the meter, means for operating the meter as
it is revolved, a rock-shaft, spring pressed
latches for controlling the movement of the
meter from left to right, a trip pawl 259 on
the rock-shaft for operating the latches, a
lever 244 provided at its upper end with a
curved nose 247, a bar 228, fingers 249 and
250 carried by the bar, an arm 229 on the
driving shaft, a detent 251 on the arm nor-
mally resting upon the finger 250 and pre-
venting motion of the arm and driving shaft,
means for moving the bar 228 and allowing

the driving shaft to revolve, a spring pressed

machine after each series of

879,449

pawl 253 adapted when the arm is freed to
pass over the top of the nose of the lever and

' when the detent 251 strikes upon the finger
| 250 to force the arm to rock the rock-shaft
and means for automatically throwing the

and allow a sidewise movement of the meter

- from leit to right.

56. In a calculating machine, a cylindrical
revolving meter provided with several nu-
meral wheels, means for operating the meter,
a shaft 99, carry-up arms 101 on the shaft,
a spring pressed plate 152 on the shaft, a

spring pawl 157 carried by the plate, alever 45

168, means whereby upon backward move-
ment of the lever the pawl and its plate will
be forced backward rocking the shaft and
recocking the carry-up arms.

57. A caleulating-machine consisting of an
epicyele evlindrical meter having a number
of numeral wheels, revolving means, adding
kevs operating means for rotating wheels of
the meter when it is revolved, a key 188 for

starting the revolving means in problems of V55

addition, and independent multiplying keys
for starting the revolving means and govern-
ing the number of revolutions in problems
of multiplication, substantially as shown and
for the purpose specitied.
In testimony whereof I affix my signature
in presence of two witnesses.
EMORY 5. ENSIGN.
Witnesses:
CHEHARLEsS F. A. >MITH,
Merva W. PORTER.
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