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UNITED STATES PATENT OFFICE.

" DORR E. FELT, OF CHICAGO, ILLINGIS,

CALCULATING-MACBINE'.

Be it known that I, Dorr E. Frrr, a citi-
zen of the United States, residing in Chi-
cago, in the county of Cook and State of+
Illinois, have invented a new and useful Tm- -

_provementin Calculating-Machines,ldf which

the following is a specification:
My invention relates to a multiple-order

~ key-driven calculating machine, and more

10

15

especially to a machine of the general type
of the well known “duplex comptometer”
in‘whose manufacture and marketing I have
been extensively engaged for some yearsand
whose' geheral character is set forth in sev-
eral United States Datents issued to . me,"
Nos. 762,520 and 762,521, of June 29, 1904,
and 767,107 of Augu¥t 9, 1904, and in my co-

~ pending application Serial No. 453,271, filed

20

25

September 16, 1908. . . _

My invention has for an object the still
further reduction. of resistances and lighten-
ing of the key-touch in such key-driven ma-
chines, as a result of increasing the efficiency

‘of and reducing the resistances in the auto-

matic carrying-motors that transmit carry-

.ing impulses from one to.another of the

 series of key-driven accumulator mecha-

30
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nisms.” And the invention has for further

“objects the effecting of all other improve-

ments in construction or function that may

"be found to-obtain in the mechanism herein-

after described: or claimed.
The key-touch in my above mentioned

- “duplex comptometers” has heretofore been

exceedingly light, and greatly lighter than
in the non-duplex comptometers manufac-
tured in accordance with my earlier patents

" such as Nos. 366,945, 371,496, 396,034 and

40

45

-others; but it is always of high importance

to lighteh the key-touch’to the utmost in
such machines, because in such key-driven
machines the entire power for both the
prime actuations and the carrying-impulses
of the accumulator mechanisms is derived

.from the mere finger touches of the operator

upon the indexed keys of the keyboard, and

- furthermore, in the duplexing operation of
- such- machines, the operator may and con-

50

55

stantly does depress a large plurality of the
key-driven columh-actuators simultaneously,
transmitting both prime.actuations and car-
rying-impulsés to a considerable plurality or
even to all of the accumulator mechanisms
simultaneously. .This condition -has devel-
oped a necessity for extremely high pre-
cision construetion in the manufacture of

996,009, * Specification of Letters Patent.
- To all whom it may concern:

key - driven“'calculating machines as cém-
pared with the relatively coarse adjustments
of, for instance, a lever-driven printing add-
ing-machine in - which a- hand-lever or

“power-motor drives.the accumulator mecha-
nism instead. of mere light finger-touches

upon the finger keys. And one of the chief
sources of resistance to the movement of the

‘key-driven column-actuators in these ma-

chines is the automatic  carrying-motors
whose stored’ power, for the carrying-im-
pulses they automatically. transmit, must be
entirely derived from said key-driven col-

Jumn-actuators.

In the accompanying drawings, forming a
part of this specification, and in which like
reference numerals indicate like parts in
all of the figures, Figure 1 is a longitudi-

nally vertical section through the machine;

Fig. 2 is a section through the accumulator

the entirely automatic mechanism of such

‘ " Patented June 20, 1911,
Application filed March 4, 1910, Serial No. 547,224,
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meéchanisms, at the line 2—2 of Fig. 5;

Tig. 8 is a section through the accumulator
mechanisms, at the line 3—3 of Fig. 5; Fig:

mechanisms at the line 4—4 of Fig. 5,
viewed from the left-hand side instead of
from the right as'in Figs. 2 and 3; Fig. 5 is
a front view of the accumulator mechanisms
inthe three right-hand orders and the ex-
treme left-hand order of the machine, the
intermediate orders being broken away, and
those members being removed that would

~conceal - the carrying-motor springs and
-cams; Fig. 6 is a view of the new carrying-

cam escapement-member of each of the car-
rying-motors except that of the highest
ordery viewed from the right as posittoned
in the machine, with the dolly-roll of the

80
4 is a section through the accumulator
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carrying-leven indicated in dotted lines in -

its' normal- vesting position at the rear end

‘of one of the recesses between the two op-

posed carrying-camns constituting the carry-
ing-cam member; Fig. 7 is a similar view of

100

the prior type of carrying-cam escapement- -
member, with the dolly-roll similarly indi-

cated,inthe carrying-motor of highest order,
at the left of the machine: Fig. 81sa further
detail view of the same niember shown in
Fig. 6; Fig. 9 is a detail view of the carry-
ing-lever locking-pawl that coacts with the
carrying-cam member shown in Fig. 8, in
the highest order; Fig. 10 is a detail of one
of the carrying-lever locking-pawls in the
other orders, mounted on the front-intersec-
tion-plate that bears it.
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When a key 20 in any given order js de-
pressed, a shoulder 21 on the right-hand
side of the stem of said key strikes a corre-
sponding contact point 22 on the upper edge
of the cclumn-actuator segment-lever 23 in
such ordér and depresses said lever 23 to the
extent requisite to enable thie upstroke of
the segment-gear on the forward end of the

" lever-to effect such part of a rotation of the

19

15

20

%5

corresponding accumulator ‘mechanism - us
will  advance the reading of the numeral
wheel an amount equal to the index of the
key depressed. During such depression of
the column-actuator -segment-gear 24, the
pinion 25, meshing with said segment-gear

and secured to the right-hand face of the.

internal pinion-ratchet 26 is rotated back-
ward sufficiently to engage the proper in-
ternal tooth of said ratchet with the spring
pawl mounted on the right-hand face of the
accumulator lantern-ratchet 27, so that upon
the upstroke of the column-actuator the

said pinion 25 and internal ratchet 26, so”

engaging lantern-ratchet 27, will rotate said
lantern-ratchet, and the accumulator-gear
28 secured thereto, sufficiently to add the de-
sired amount.to the reading of the numeral

~wheel 29 whose gear 30 meshes with the. in-
- - termediate gear 31 that meshes with said

- 30
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accumulator gear 28. The column-actuator
is se thrown upward, upon the releasing of
the key from the finger of the operator, by

‘the column-actuater springs 32.  The rota-

tion of the accumulator gear 28 will to like

extent rotate the carrying-pinion 33 that is.

fast on the same hub with said gear 28; and
such rotation of the carrying’ pinion will

_rotate to a proportionate, though lesser an-

gular extent the large carrying-motor wind-
ing-gear 34 to whose stud 35 is secured the
right-hand end of the carrying-motor spring
36. The other end of this motor spring is
secured to and constantly tends to rotate
forward the carrying-escapement member
37 whose long arm 38, projecting to the
right is adapted to engage the rear edge of
the flat end of the stud 35 on said winding
gear 34, such engagement limiting the ex-
treme extent to which said escapement-mem-
ber may be rotated: forward in angular rela-
tion to sald gear. This long arm 38 of the
escapement member “is- also adapted to be
engaged by first one.and then the other of
the pair of releasing-deténts 39, 40, so that
when released by one of-said detents, such

escapement member cun make only one-half |
of a full rotation'before being engaged and-}

" checked by the other. of said detents; and
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gach such half-rétation of the- escapement
member gives a corresponding half-rotation
of the carrying-cam member that is secured
upon the left-hand-end of the escapement
member and that consists in the pair of op-
posed cam-arms over which the dolly-roll 41

of the bell-crank carrying-lever 42 rides

996,008 -

during the carrying throws imparted to

such. lever by such ¢ams. Each such 180°
throw of one of these carrying-cams, lifts
said bell-crank carrying-lever sufliciently to
cause the carrying-pawl 43, borne on the
rear end of said lever; t¢ throw the lantern-
ratchet of the next higher or left-hand uc-

70

cumulator one numeral space, thereby ef- -

fecting a carrying transfer from the ac-
cumulator mechanism of the lower order to
such accumulator. of the higher order. The

-said release of the escapement member from

first one and then the other of its releasing
detents 39, 40 is effected through the-lifting
of such detents by the dolly-roll 44 that is
mounted on the aforesaid carrying-motor
winding-gear 34 and adapted to ride under
the cam-faced ear 43, projecting laterally
from each detent, when the winding-gear
rotates into proper angular relation with the
detent to be released. : In this manner it is
provided that while the winding-gear 34

may, by a full rotation, wind into the car-:

rying-motor spring 36 sufficient power to
effect two carrying-throws of the carrying-
cam member, the alternate engaging and re-
leasing of the escapement member by first
cne and then the other of the pair of op-
posed releasing-detents 39, 40, whose con-
necting spring 46 constantly tends to draw
one or the other of them into the path of
the long arm of the escapement-member,
will restriet each throw of said escapement-
member -to a half-rotation and so release
only one carrying-impulse at a time. And
to prevent either carrying-cam, of any car-
rying-eam member, from effecting a carry-
ing-throw of the coacting carrying-lever at
a time when the accumulator of the higher
order, impelled by said carrying-lever, is al-
ready in metion or about to be moved by
the column-actuator that has been or is be-
ing depressed by one of the keys in that
higher order, there is provided the detaining’
latch 47 that is normally held lifted by the
stud 48, on such' column-actuator of the
higler order, but that, upon the depression
of such column-actuator, and stud, drops
into the position where hook-point 49, of
said latch 47, is in the path of and inter-
cepts one or the other of the short arms 50,
50 of the escapement-member, so that such
escapement-member, and its carrying-cam,
if then released from either of the releasing
detents, is-prevented from making a carry-
ing-throw, and lifting the carrying-lever,
until such detaining latch 47 is again lifted
by the return to normal of the said column-
actuator of the higher order, the order that
is to receive the released carrying-throw.
In this manner it is provided that keys may
be depressed simultaneously, and column-
actuator impulses delivered, in two or more
adjacent orders, and yet any carrying-im-
pulses released from a lower one of said or-
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- transfers from being lost, as they would be

£ 996,008

ders will not be actually delivered: to the

next higher of said orders until the column-
actuator movement of such higher order is
completed. -~ This - possibility ~ of -effecting
simultaneously.: key-driven -actuations. of &

plurality of column-actuators in . adjacent
orders; 18  the action that has been heréin-

before referred to as “duplexing”.” The
automatic: carrying-motor capable of stor-
ing the power for a plurality of carrying-
impulses, and- the mechanism for sucees-
sively releasing such impulses and for: de-

_taining them until after the therewith in-

terfering - column-actuator - movements are
completed, prevent -any of the carrying-

if the carrying-lever impelling any accum-

ulator were permitted to make a carrying- |

- throw while such accumulator was already

25
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moving in response to its own key-driven
colamn-actuator. ‘ ,
A 8-armed locking-pawl normally locks

each carrying-lever from displacement, the

forwardly extending arm 51 of such pawl
being positioned to intercept any downward
movement of the forwardly extended arm
52 of the coacting carrying-lever; but just
before the carrying-lever is to make a car-

rying-throw, this pawl is thrown out of

such intercepting position by reason of the

- lifting "of 'a_rearwardly extended arm, of

such 3-armed pawl; by that cam-arm of the
carrying-cam member over which the dolly-

“roll of .the carrying-lever is about to. ride.

35

Such is, in brief outline, the manner in
which primé-actuations and  carrying-im-

~'pulses are imparted to ‘the accumulator

40
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mechanisms in the duplex comptometers of
my -first above mentioned patents and co-
pending application.
stood ‘that these -actuating mechanisms are
associated with various stop-mechanisms, set
forth in my said other patents, to limit the
movements  imparted to the accumulator-
mechanisms ‘by the prime dctuztions and
carrying-impulses; and all of these stop-

. mechanisms, . themselves requiring to . be
variously moved into and out of their sev-

eral stop-positions, impose additional vesist-
ance to the movements of the carrying-de-
vices and to the prime actuations of the ac-

cumulators and so themselves absorb a cer--

~ tain proportion of the power imparted to

55

- the keys by the finger-touches of the oper-’

afor.’

.- As has'heen stated, tlie actuation of the

- accumulators, involving winding of the car:

rying-motors, is effected by the upstrokes oi

- the column-actnators: that have been de-

60
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pressed by their respective keys, such up-

strokes being accemplished by the retraction
of the column-actuator springs 82 that are-
stretched when the corresponding column-
actuators are depressed by the depression of
their keys. . These column-actuator springs

It will also be under-:

8

must therefore be of such strength that their |

retraction: will impart to the corresponding

to do the work imposed upon such eolumn-
actuators; and the resistance -offered by
these  ecolumn-actuator springs is-the main
resistance to be overcome in depressing. the

‘keys that depress the column-actuators; so

that a substantial lessening of the work im-
posed upon the column-actuators will sub-
stantially. lighten: the key-touch by: permit-
ting the employment of substantially lighter
column-actuator springs. And the present
invention permits such employment of sub-

stantially lighter column-actuator. springs,

by substantiaily reducing the work imposed

‘column-actuators all of the power required .

70,

75

80

ufon'the column-actuators, such reduction "
o

work ‘being effected in the automatic car-

rying-motors whose. winding absorbs a great

proportion. of the power transmitted: from

the column-actuators. ' This reduction of -
the ‘power required to wind the carrying-
motors is directly effected by the use of very
much lighter carrying-springs 36 than have
been employed in my earlier “ duplex.comp-
tometers”; "and - the. employment of such
substantially = lighter carrying-springs is
made possible by a new: organization of the
carrying-cam members and  the carrying-
lever locking-pawls in all of the carrying
mechanisms- below the one at the extreme
left of the machine—the earlier form of
cam and of pawl being employed at said
extreme left-hand position because it is de-
sirable to there imposé some increased re-
sistance to compensate for the fact that no
carrying-motor is wound by the accumula-
tor impelled by the carrying-cam of highest
order and the resistances to.the movement

~of sich cam need-to be equalized with those

of the lower orders so as to equalize the ad-
justments across the entire series of carry-
ing-mechanisms. ' This prior form of cam
member and of locking-pawl, retained at the
highest order of the machine, are illustrated
in respectively Figs. 7 and 9; thus affording
a direct comparison with the form and op-
eration of the new  carrying-cam member
and. carrying-lever locking-pawl  employed

in the other carrying-mechanisms of the ma-

chine. . The new. carrying-cams 53 are the

 result of long and tedious experimentation, .

and the efficiency attained by them will be

-better understood after their construction

and contour has been specifically described.

The cam-face of the prior type of cam 54
was: produced by a single cirenlar curve 33,
continuous from the low point to the high

“point of the cain and struck from a single

center, and lifted the dolly-roll 41, of the
carrying-lever; at a substantially uniform
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rate throughout the angular throw of the

lifting pressure against the dolly-roll at the

' beginning of such throw as toward the end .

“cam, the cam exerting substantially the same -

130
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‘of such throw; and the rearwardly extend-

ing arm 56, of-the prior form of 3-armed
locking-pawl " for: the -carrying-lever,- rode
over such-cam-face just ahead of the dolly-

‘roll 41, thereby causing the said pawl to be

thrown forward out of its locking relation
to the carrying-lever, leaving the carrying-
lever free to make the carrying movement as
the dolly-rell 41-is lifted by the said. cam.
But the cam-face contour of the new cam 53
1s produced by two confluent circular curves,

57, 58, struck from two differently distant.

centers, the curve 57, of the lesser radius, ex-
tending upward from the low poirt 59, of
the cam, and become confluent, at about the
point /60, with the curve 58, of greater ra-
dius, that extends on to the high point, 61, of
the cam, so that the dolly-roll 41 is lifted
suddenly and with maximum rapidity dur-
ing its traverse of curve 57, at the Initial
part of cam’s angular throw, when the full
tension of the impelling-motor is- exerted,
and then is further lifted but very gradually
during the traverse of the further curve 58,
when the tension of the impelling motor:is
partly spent; and to permit the abrupt ini-
tial gradient and yet render the final gra-
dient as gradual as possible, the low point,

59, of the cam is displaced a considerable

angular distance, felative to.the cam’s axial
radii, rearward of the angular position of
the low point 62 of the prior type of cam,
54, and the high point 61 is extended a con-
siderable -angular distance forward, rela-
tively to the position of the high point 63
of said prior type of cam, thereby greatly
restricting the width of the recesses 64 into
which dolly-roll 41 drops when it rides off

- the high point 61; and such. restricting of

40

" cesses in the prior type of cam-member,"

said recesses 64, as compared with the re-

greatly veduces the length of the idle move-

“ment of dolly-roll 41 along the bottom of

45
50
55
60

65

such recess at the beginning of the cam-
member’s carrying-throw -and before the
dolly-roll mounts the low point 59 of the op-
posed cam 53, and this reduced idle move-
ment botli ‘necessitates and makes possible

.the tripping of the new off-set arm 66 of the

8-armed  locking-pawl by a mere instan-
taneous touch of the new trip-stud 67 later-
ally fixed in the right-hand side of each new
cam 53, it being necessary - that said trip-
ping occur during but not before saids idle
movement of dolly-roll 41, in order that the
Jocking-pawl may free the -carrying-lever

before dolly-roll 41 lifts said lever but may

hold said lever locked -during the normal
restinig position of dolly-roll 41 at the rear
end of the bottom of one or the other of the
two diametrically opposed recesses in the

carrying-cam member; and such instan-.
. taneous trip-stud tripping of the locking-

pawl relieves the new cam 53 of the fric-
tional resistance imposed upon the prior cam

996,009

form of pawl, upon the cam-face of said cam

54, such riding of the arm upon the cam-face
being an action that would-also be too slow

to be accommodated by the reduced idle

54 by the riding of the arm 56, of the pri’or :

70

movement of dolly-roll 41 in the restricted

recess 64. To so displace toward the right
the rearwardly ‘extending arm -of the 3-
armed pawl that it may be engaged and
tripped by the lateral trip-stud of the cam

~instead of riding over the face of the cam,

it has been necessary to off-set to the right
the tongu
plate 69,.on which each such pawl is pivot-
ally mounted; and yet to avoid so far later-
ally displacing said pawl as to bring its for-
wardly extended locking-arm out of aline-
ment with the coacting carrying-lever, it has
been found necessary that the arm to be
tripped by the new cam’s trip-stud should
itself be off-set to the right by being consider-
ably recessed, at 70, on its left-hand side, to

pecially designed to permit. its substantially
frictionless and instantaneous tripping en-
gagement by the trip-stud on the cam. The

great difficulty of developing such cam-ac-

tion as that here considered is evident not
only from the complexity of functions of the

75

e 68, of the front-intersection

80
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‘clear the path of the cam-face of the cam.
This trip-arm of the pawl has also been es-.

90

95

automatic mechanism but also from the

further facts that, in actual practice, the en-

tire lift of dolly-roll 41 by the cams of each
cam-member 'is ~only - about eleven-sixty-
fourths of an inch and occupies so slight.a

fraction of a second, even in the case of my

prior duplex comptometers, that the eye is
unable to detect the cam’s movement except

“as an almost imperceptible flash of light,
and in order to withstand the service these

cam-members are made of hardened steel of
the highest grade, although their greatest

“dimension, from high point to high point of

the two opposed cams of the cam-nember, is
only nine-sixteenths of an inch, the straight
distance from high point to low- point of
each cam 53 being only about three-eighths

of an inch. The highest known methods of

precision- workmanship have ‘been required
to produce a working sample of these mem-

“bers, even after their invention and design-

ing, and to develop the special tools neces-
sary to the manufacture of such members in
the interchangeable uniformity required to
insure proper functioning and save all ad-
justing and fitting of parts. . =

The special action of the new
bers,—exerting their maximum lifting pres-

sure at the initial part of their throw when

the full tension of the impelling-motor is
exerted, and then further lifting the carry-
ing-lever at a greatly reduced and diminish-
ing rate during the latter part of the throw,

‘when the tension of the impelling-motor is

partly spent,—is especially efficient in con-.

100
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junction with the particular ‘for‘ni’: of carry—‘

ing-motor spring 36-that has been wused in

“my ‘more recent duplex comptometers but

13

differs from the triple-concentric-coil carry-

ing-motor spring shown in the drawings of

my before mentioned Patents Nos. 762,520
and 762,521, The said triple-concentric-coil
motor-spring - was exceedingly ' efficient, -as
particularly explained - in - my said Patent
762,521, but the later form adopted for this

~motor-spring, and.shown in the drawings
-accompanying the present specification, the’
“spring 86, is not-only a simpler form but is-

also still more efficient; for while both forms

; of spring effectively store and discharge the

power for a plurality of carryings, as re-
quired. by the action of “duplexing” auto-

- matic carrying-mechanism,; the triple-con-

20

centric-coil -spring exerted a  substantially
uniform tension’ throughout each throw of

_a carrying-cam, while the later form of
- spring, the simple conically helical spring

25

.36

88

40

86, exerts much its greatest tension: at the
initial part of each carrying-throw, just
when such - greatest tension is needed to
start the moving parts from rest.  The new

‘type of cam is therefore not only adapted to
‘oive high efficiency to either form of spring

but is also. peculiarly adapted to utilize the

special efficiency ot the conically, ‘helical
spring 36, a spring having the special action’
just above stated. - Although springs of this

latter forimn were used in my duplex comp-
tometers prior to the introduction into them
of the new cams and -pawls, and are illus-
trated in the drawings-of my copending.ap-
plication hereinabove -mentioned, the sard
springs so used and illustrated have been

greatly heavier than the springs 36, the

substantial lightening of these springs, for
the purpose hereinabove set forth, being

“made- possible by the new cams and pawls,

45

1)

55.

8¢

65

as has been explained. :

The substantial lightening of the carry-

ing-motor springs has also made: possible a

- Jiglitening of the spring 46 that joins and

drdws toward each other the two carrying-
inotor releasing - detents 39, 40, and the
lightening of this spring 46 reduces the
pressure of the ears of these detents upon
the dolly-roll 44, of the winding gear 34,

‘that 1ifts thein, thereby still further reduc-

ing the resistances to the movement of such
winding-gear and so still further contribut-
ing to the lightening of the key-touch. Fur-
thermore, the substantial lightening of the
carrying-motor springs lessens, and in fact
almost eliminates; the possibility of jam-
ming or locking a carrying-mechanism by

‘the - accumulated tension put. upon a.car-

rying-thotor winfling-gear by such acciden-
tally or intefitignally improper manipula-
tion as holding a-key depressed and making
many tseless repeated strokes with a key or
keys of lower order. Such accumulated

"cation. '

'8

tension upon a carrying-gear causes the stud
35, which normally limits the forward ro-
tation of sald gear, to impinge and press un-
duly -against the rear edge of the long arm
of the escapement-member that is engaged
by the undercut hook of the carrying-motor.

70

detaining-latch, so: that said latch will be ;

firmly-held in depressed position, and itself

mally Tifts it, thereby jamming or locking
the mechanism until said latch is freed by
some sudden shock or movement of coacting
parts. But- the lightening: of the carrying-
springs through - which such. accumulated
tension would be transmitted to the wind-
ing. gear of the thus locked carrying-mech-
anism, -minimizes. the possibility: of so ac-"

-cumulating sufficient tension to press the es-

capement-member into a locking grip upon
the under-cut hook of the ‘detaining latch.

“hold depressed the column-actuator that nor- .

75

80
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This locking action, and means for releas-

-ing it whenever it does occur, are discussed

in my before mentioned copending appli-

It will be understood that the lightening
of each carrving-motor spring not only. re-
Heves the burden upon the column-actuator
that directly rotates the accumulator mesh-
ing with the winding gear of the lightened

spring, but also lessens the burden upon the

carrying-spring of next fower order, because
the carrying-lever impelled by the carrying-
motor of such next lower order is itselfcom-
pelled, when making the carrying-throw of .

the higher accumulator, to partly wind the

carrving-spring of higher order, since every
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movement of the said highér accumulator.
proportionately rotates the winding gear of ~

said carrying spring in that higher order.
The importance of this result is especially
apparent when the carrying-throw is flashed
across a consecutive series of orders in the
machine, - as, for instance, when a row of

#9967 stands upon the register and. some-

thing is added to the “9” in the lowest
order. : ‘ -
My invention is hereinabove set forth as
embodied in one particular form of con-
struction, but I do not limit it thereto or
to less than all the possible forms in.which
said invention as hereinafter claimed may
be embodied and distinguished from prior

“devices. - :

I claim :—

1. In a calculating machine, in combina-
tion: a series of column-actuators; and mul-
tiple-order accumulator mechanism includ-

ing automatic carrying-mechanisms that are

adapted to. permit actuation -of a_ plu-
rality of the column-actuators. simultane-
ously, = said carrying-mechanisms having
carrying - levers, automatically controlled
motor-devices and, actuated thereby, means-
adapted to impel the carrying-levers
abruptly in the initial part of the carrying-
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throw, while the motor power is at its higher
tension, and at a reduced and diminishing
pressure during the latter part of the carry-

ang-throw, when the motor power is partly

spent ; substantially as specified.
2. In a calculating machine, in combina-

tion: a series of column-actuators; and mul- |

tiple-order accumulator mechanism includ-
ing automatic carrying-mechanisms that are
adapted to permit. actuation of a plu-
rality of the ‘column-actuators simultane-
ously, said carrying-mechanisms having car-
rying-levers automatically controlled motor-
devices. and, actuated thereby, carrying-
cams of a contour adapted to impel the car-

‘rying-levers abruptly in the initial part of

the carrying-throw, while the motor power
is at its higher tension, and at a reduced and
diminishing pressure during the latter part
of the carrying-throw, when the motor power
is partly spent; substantially as specified.
3. In a calculating machine, in combina-
tion: a series of column-actunators; and mul-
tiple-order accumulator mechanism includ-
ing automatic carrying-mechanisms that are
adapted to permit actuation of .a plu-
rality of the column-actuators simultane-
ously, said carrying-mechanisms having car-
rying-levers, automatically controlled mo-
tor-devices and, actuated thereby, carrying-
cams 53 of a contour adapted to impel the
carrying-levers abruptly in the initial part
of the carrying-throw, while the motor
power is at its higher tension, and at a re-
duced and diminishing pressure during the

* latter part of the carrying-throw, when the
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motor power is partly spent; substantially
as specified. : '

4. In a calculating machine, in combina-
tion: a series of column-actuators; and mul-
tiple-order accumulator mechanism includ-
ing automatic carrying-mechanisms that are
adapted to permit actuation of a plu-
rality of the column-actuators simultane-
ously, said carrying-mechanisms having car-
rying-levers, automatically controlled motor-

devices and, actuated thereby, carrying-cams

whose cam face contour is developed of two
confluent arcs of which the one of lesser
radius rises from the low point of the cam

to the ore of greater radius which extends-

up to the high point of the cam, to impel
the carrying-levers abruptly in the initial

- part of the carrying-throw, while the motor

power is at its higher tension, and at a re-
duced and diminishing pressure during the

“latter part of the carrying-throw, when the
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motor power is
specified. -

5. In a calculating machine, in combina-
tion: a series of column-actuators; and
multiple-order accumulator mechanism in-
cluding automatic carrying-mechanisms that

partly spent; substantially as

are adapted to permit actuation of a plu- -
- rality of the column-actuators simultane-

te

998,000

. Lo, . ’ *
ously, said carrying-mechanisms having
carrying - levers, automatically controlled

‘carrying-motor springs and, actuated there-

by, means adapted to impel the carrying-

levers abruptly in the initial part of the car-

rying-throw, while the motor power is at its
higher tension, and at a reduced and di-
minishing pressure during the latter part of
the carrying-throw, when the motor power
is partly spent; substantially as specified.

6. In a calculating machine, in combina-
tion: a series of column-actuators; and mul-
tiple-order accumulator mechanism includ-
ing automatic carrying-mechanisms that are:
adapted to permit actuation of a plurality
of ‘the column - actuators simultaneously,
said carrying-mechanisms having carrying-
levers, automatically controlled carrying-
motor springs of conically helical form and,
actuated thereby, means adapted to impel
the carrying-levers abruptly in the initial
part of the carrying-throw, while the motor
power is at its higher tension, and at a re-
duced and diminishing pressure during the
latter part of the carrying-throw, when the
motor power is partly spent; substantially
as specified.

7. In a calculating machine, in combina-
tion: a series of column-actuators; and mul-
tiple-order accumulator mechanism includ-
ing automatic carrying-mechanisms that are
adapted to permit actuation of a plurality
of the column-actuators -simultaneously,
said carrying-mechanisms having carrying-

levers automatically controlled carrying-mo-

tor springs 36 of a conically helical: form
and, actuated thereby, means adapted to im-
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pel the carrying-levers abruptly in the initial

part of the carrying-throw, while the motor
power is at its higher tension, and at a Te-
duced and diminishing pressure during the
latter ‘part of the carrying-throw, when the
motor power is partly spent;.substantially as
specified. . . :

8. In a calculating machine, in combina-

tion: a series of column-actuators; and mul-.

tiple-order accumulator mechanism includ-
ing automatic carrying-mechanisms that are
adapted to permit actuation of a plu-
rality of the column-actuators simultane-
ously, said carrying-mechanisms having car-
rying-levers, locking-pawls for said levers,
automatically controlled motor-devices and,
actuated thereby, means adipted to impel
the carrying-levers and to trip by an im-
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pinging touch the aforesaid coacting lock- °

ing-pawls, substantially as specified.
9. In a calculating machine, in! combina-
tion: a series of column-actuators and mul-

tiple-order accumulator mechanism includ-! 129
Ing automatic carrying-mechanisms that are”

adapted to permit actuation of a plurality
of the. column-actuators
said carrying-mechanisms having carrying-

levers, locking-pawls for said levers, auto-

simultaneously,-

130
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matically controlled motdér-devices and, ac-

tuated thereby, means adapted to impel the’

carrying-levers. and provided with trip-
studs adapted to trip by an impinging touch
the aforesaid coacting loeking-pawls, - sub-

stantially as specified.”
10. In a calculating machine, in combina-

tion: aseries of column-actuators; and mul-
tiple-order accumulator mechanism includ-
ing antomatic earrying-mechanisms that are
‘adapted to permit actuation of a plurality.
of the column-actuators simultaneously, |

said carrying-mechanisms having carrying-

levers, locking-pawls for said levers, auto- |

7

matically controlled motor-devices and, ac-

tuated thereby, carrying-ams adapted to
impel the carrying-levers and bearing lat-.

eral trip=studs to trip by an impinging touch

the aforesaid coacting locking-pawls, sub--
. ~ %20

stantially as specified. :
In witness whereof, I hereunto set my
hand, in the

presence of two. subscribing
witnesses. : 4 ‘

DORR E. FELT.
‘Witnesses

Henry Love Crarge,
GEeorce S. BOLLENSEN.

Coples of this patent may be obtained for five' cents each, by addressing the

“ fommissioner of Patents.

R . Washington, D. ¢.” . . &
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