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UNITED STATES PATENT OFFicE.

DORR E. FELT, OF CHICAGO, ILLINOIS.

CALCULATING-MACHINE;

SPECIFICAWION forming part of Letters Patent No. 661,121, dated November 6, 1909.
Application filed May 2, 1898, Serial No,679,461, (No model.)

To all whom it may concerr:

Beiv known that I, DORR K. FELT, a citizen
of the United States, residing in Chicago, in
the county of Cook and State of Illinois, have
invented a new and useful Improvement in
Calculating-Machines, of which the following
is a specification,

This invention relates fo certain improve-
ments in printing and caleulating machines,
a type of which isshown in the patent to me,
No. 568,021, of September 22, 1896, and is de-
signed to simplify and otherwise improve
their construetion.

Intheaccompanying drawings,in which my
improvements are fully illustrated, I show at
Figure 1 a plan, at Fig. 2 an elevation of the
side of the machine upon which the answer-
printing lever is located, and at Fig. 3 an ele-
vatioun, partly in section, of the opposite side
of the machine, the main actuating-lever be-
ing shown in broken lines. Fig. 4is an en-
larged reavelevation. Figs. d and 6 are nar-
tial side elevations showing the parts in dif-
fereut positions. Fig. 7 is a partial longi-
tudinal vertical section. Figs. 8 and Y are
partial longitudinal vertical sections show-
ing parts not given in Fig. 7 and also show-
ing the parts in different positions. Fig. 10
is a partial front elevation. Figs. 11 and 12
are partial longitudinal vertical sections
showing the printing mechanism. Figs. 13
to 16, inclusive, are detail sectional views
showing one of the numeral-wheels with the
different positions of its carrying mechan-
ism. Figs. 17 to 20, inclusive, are similar
views looking in the opposite direction and
showing also the brake. TFigs. 21, 22, and 23
are detail views of the interlocking mechan-
ism employed for purposes hereinafter ex-
plained. Fig. 24 is a detail perspective of
the parts of said interlocking mechanism.
Fig. 25 is o detail perspective of the printing-
hammer. Iig. 26 is a detail view of the car-
rying-lever; and Fig. 27 is a perspeective view
of the stop-levers.

Referring tothe drawings, A represents the
main operating-lever, serving as the means
both of actuating the numeral-wheels in the
adding operations and of causing the print-
ing of the numbers added. It is attached to
a cam A’ which I term the ““main” cam, be-
¢ause it is through the medium of this eam

that the lever A accomplishes its various
functions., The cam is pivoted at A? so it
may turn when power isapplied to the lever.
It is moved in one direction by the lever and

returned to its normal position by spring-

‘power, as now to be explained.

At A% is a lever loosely pivoted on the end
of a shaft A'and having a notch at A’and an
arm A’ The cam carries a stud A7, which
when the cam is in its normal position liesin
the noteh of the lever, asat Ifig. 5, but which
swings the lever and moves out of the noteh
and onto the arm A% soon after the cam be-
gins its movement with lever A, as at Fig. 5.
Attached to another arm A’ of the lever are
one or more springs A%, secured to a station-
ary side projection A% and acting upon the
lever in a direction contrary to the movement
imparted thereto by the cam. Thesesprings
are overcome by the hand-lever at the com-
mencement of its stroke, and as the cam and
lever near the end of their return movement
where there is most resistance to the return
of the cam the springs exert counsiderable
power upon them and insure the completion
of that movement, but they have no influ-
ence upon the cam while the stud A7 is riding
on the arm A% because their strain is then
borne by the axis A% They also receive all
the distention to which they are subject at
the start of the movement of lever A® and do
not'become greatly distended at any time. It
will thus be seen that the springs A% are in-
tended malinly to actuate the lever and camn
during the latter part of their return move-
ments and to hold them in their normal posi-
tions. The initial and also the main part of
the return movewments of the main lever and
cam are caused by springs A Figs. 4 and 12,
stationarily attached at A™ at one end and
with their moving ends secured to u cross-
bar A®, seated at its ends in arms A¥) se-
cured upon a cross-shaft A, said shaft be-
ing rocked with each stroke of the main lever,
as will be understood from Figs. 8 and 6, by
means of a erank-arm AM* and a connecting-
bar A, pivotally joined to the main cam at
A and to the crank A¥. The springs A’

reinforee or supplement spring A in the
concluding part only of the return stroke of

the main eam and levér; but by reason of the
means employed to keep them out of action
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until the stroke is nearly complete and to
lessen the distention imparted to them the
shock, noise, and vibration occasioned at the
end of the stroke are much less than has been
the case heretofore.

To avoid any possibility of actuating either
the main lever orthe answer-printing or total-
izing plunger B before the other of them has
completely finished its stroke, I provide suit-
able interlocking mechanism adapted to anto-
matically hold each of them stationary after
the commencement of a stroke by the other
until the latter fully completes its stroke and
returns to its normal position. This inter-
locking mechanism is preferably constructed
as follows: In front of the machine is a rock-
shaft B’, having at one end a projecting arm
B2 which has a lateral stud standing under
the feather I3 of the plunger, as seen at Fig.
2, so that when the latter is pushed down by

the operator a rocking movement will be im-.

parted to the shatt. At the other end the
shaft carries a grooved camn BY (best shown
at Figs. 10 and 21 to 24,) having alsoa down-
wardly-projecting point B%. Adjacent to this
cam is an elbow-lever BY, (also shown in said
figures,) attached to the shaft B and con-
nected by a rod B%to a bell-crank lever B?
(shown at Figs. 3, 5, and 6) and pivoted at
BY, and also having a lateral stud B!, lying
in the path of a lateh B™, pivoted at B to
the cam and carrying a stop BY, entering an
opening in the cam and acting to limit the
movement of the lateh upon its pivot in one
direction. A spring B® draws the latch to
its normal position. The elbow-lever % has
a laterally-projecting pin B, which in one
position of the lever enters the groove of the
cam B and in another position of the lever
encounters the point B°

With the construction above detailed the
operation will be seen to.be that when the
main lever is depressed the latch B® en-
counters the stud B and rocks the bell-erank
BY thereby imparting such movewment to le-
ver BY as will carry the pin BY from the po-
sition shown at Fig. 21 to thatof Fig. 22 and
in front of.the cam projection B thereby
locking the camn BY so that its shaft cannot
be rocked by the plunger B. This locking
action is maintained until the main lever and
cam have returned to their normal positions
by employing devices to hold the lever Bf in
the position just deseribed. These devices
may consist of a catch-lever B, (see Figs. 3,
5, and 6,) whichis pivoted between its ends, as
at B, and which is rocked from its normal po-
sition, (ziven at Fig. 3,) in which it rides on the
end of rod B®, by aspring BY to its locking en-
gagement with the end of rod B¥as soon as the
latter has moved far enough toward the frons
of the machine to allow the catch to drop and
present its shoulder B* to the end of the rod.
The catch isshown asthusengaging thevod at
Fig. 6; but the bell-crank BY iy preferably
moved a little beyond the extent necessary
to bring about engagement between these

9 661.121

parts, as seen at Fig 5. The main cam cav-
ries a pin B*, which soon after the cam be-
gins to turn moves under the widened part
B% of the cateh and holds the cateh posi-
tively in engagement with the rod during all
the remainder of the downstroke of the main
lever and during the major part of its return
movement and until another pin B%, also car-
ried by the main cam, comes against the rear
end B¥ of the cafeh and forces the cateh to
release the rod. Upon the velease in this
maunner of the rod the spring B¥ acting upon
the elbow-lever BE returns that lever to the
position shown at Fig. 21 and in so doing
also carries lever B® back to its starting-
point, so that the lock against movement by
the plunger is now withdrawn and all the
parts are ready for another operation. As
the main cam returns to its normal position
the lateh B yields sufficiently to permit it to
pass thestud B! without imparting any move-
ment to the stud orits carrying-lever B, and
this movement of the cam precedes in point
of time the release of levers 3% and B

The locking of the main lever darving the
operations of the answer-plunger is effected
by the mechanisin above deseribed as follows:
As already noted, the lever B' carries a lat-
eraliy-projecting pin B which in addition to
its'engagement with the point B? of the cam
Bt is also adapted to, enter the groove of said
cam when the latter turns with shafie B/,
After the pin has thus entered the greove of
the cam it will be obvious that the lever D6
cannot move, inasmuch «s the impulses im-
parted to it by the main lever are calculated
to carry the pin B downward, and any such
movement will now be prevented by the outer
side of the cam-groove.

The interlocking mechanisin described also
assists in locking the answer-plunger during
the operation of cancellation or setling the
numeral-wheels at zero.  For this purpose a
hand-lever B¥, (shown at Figs. 1, 10, and 24,)
the hub B*¥ whereof is journaled on B, is
provided, and projecting from thissame hab
is an arm B*®, (shown at B*.) This arm has
a laterally-projecting pin B¥, which enters a
slot B* in a disk B, fast upon the end ol the
nemersl-wheel shaft C. In its normal posi-
tion (given at Figs. 1 and 21) this pin isin the
slotand locks the numeral-wheel shaftagainst
rotation. The arm B iaps over the lower
limb of lever BY, bearing on it at B®, so that
when the lever B¥ is actuated by the oper-
ator pulling the lower end of the lever toward
the front of the machine, preparatory to a
canceling operation, the lever B' will move
with the arm B, and thus carry the pin BY
in front of the point B% of cam B! and cause
thelockingof theanswer-plunger. Theopera-
tor now retains the lever B* in the position
to which it has just been moved fora limited
time, and the movement described as given to
the arm B® carries the pin B outof the slot
B* so that the numeral-wheel shaft is released
and freeto be turned to any needed extent by
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the knob B¥, Iig. 1, which is attached to
shaft €, and also has a pin located eccen-
trically so it may enter the opening B% in
disk B%. After the cancellation is complete
and upon the release of the lever B* the parts
return to their normal positions under the
power of spring B¥. It will 4lso be seen that
the depression of the plunger B, rocking of
shaft B', and moving of cam B% soasto bring
the groove of the latter over the pin B thus
locking lever Bbagainst mmovement, as before
described, prevent also the operating of arm
B3, carrying the pin B¥, so that through said
pin B* and its engagement with the slot 3%
thedisk B¥and shalt Carealsolocked againss
being turned by the knob B%. Were it not
for the interlocking aetion of the pin B and
the eamn B having the groove and point B?,
a novice in the use of the machine might un-
dertake to operate the plunger and main le-
ver or the plunger and the canceling-kuob
simultaneously, and thus strain the vital
parts of the machine.

The numeral-wheels are shown at ¢, Figs.
15 to 20. Each is provided on one side with
equally-spaced pins or teeth C?% as shown at
Figs. 13 to 16, with which a pivoted spring-
cateh C3 adapted to prevent backward rota-
tion, engages. Sald teeth are also engaged
by the pawl C, carried and actuated by the
carrying-lever C% pivoted at C* and receiv-
ing motion from a spring C% Fig. 8. This
lever is formed by bending a flat plate of
metal into U form, as seen at Fig. 26, the
bent-up vertical sides atfording bearings for
the pivot C®and also for the attachment of
the pawl Ct. T also form on one of these bent-
up sides the stop projection Cf, which moves
into engagement with the pins C?* when the
carrying-lever actuates the wheel (see Iigs.
15 and 16) and prevents overrotation. One
point of the bent-up side of lever C%is also
bent laterally, so aste form a stop C° which
engages the spring-lateh C%.  7This latch by
meansof this engagementacts to hold the car-
rying-lever back from its operative position
during the intervals between the carrying
operations and until the cam C' attached to
the numeral-wheel, strikes the upper end of
the cateh and releases the lever, so it may
yield to spring C°. The lever €% is forced
back as hereinafrer described. For each nu-
meral-wheel there is also provided a brake-
lever C, pivoted on the same cross-shaft 1o
as the latch CY Tt bears against the inuer
surface of the rim C*of the wheel, and its nor-
mal position is indicated at Figs. 19 and 20.
When the main hand -lever operates and
causes the rockingof lever B the latterrocks
also the angular shaft BT, upon the end of
which said lever BY is supported, and this
shaft is provided with a shoulder C¥ on its
under surface, which engages the poing CU
upon the brake. In its normal position the

shaft bears against the brake, as seen at said

figures, and keeps the latter out of action;
but when said shaft is rocked it moves away

from the brake and allows the latter to bear
against the wheel in obedience to its spring
OB g0 that the brakeis in operation to steady
the wheel during the tiine the wheel is usually
actuated by power from the main hand-lever,

In the canceling operation 1 also provide
means for positioning all the carrying-levers
at a uniform distance from and quite close
to the numeral-wheels, so that they will have
a very short distance to move befors engag-
ing the wheels and will actuate the latter in
their proper successive order. 1 have been
led to introduce this feature, because at the
time of the eancelinyg operations some of the
tevers are apt to be in their outermost posi-
tions (shown at Fig. 13) and others in inter-
mediate positions—as, for instance, that
shown at Fig. 15.  When in the ourer posi-
tions, they have a considerable distance to
move before engagiug the wheels, and such
movement delays their action somewhat as
eompared to such carrying-levers as are in
the intermediate position, so that they are
liable to operate the wheels out of their proper
order. This positioning of the levers is
brought about as follows: When the opera-
tor moves lever B* preparatory to canceling,
he moves it far enough at least to carry the
arms O extending down from shaft B7, to a
position intermediate of the positions given
at Figs. 13 and 16, and whiech will allow all
the carrying-levers when released to move up
against said arims and into close proximity to
their operative positions, This movement of
the lever B¥ should also besufficient to carry
the pin B¥ outof slot 3%, so that assoon as the
operator turns the numeral-wheel shaft said
pin will vide on the vdye of the disk B¥, The
disk will new by its engagement with the pin
and through the medinm of the intervening
mechanism control the armms C and retain
them in the intermediate position above de-
seribed even if the operator should release le-
ver B¥. The latches €V of such of the carry-
ing-levers as at the time may be back in their
normal positions are now released, as follows:
Upon the end of shatt C% {sanarm C7, adapt-
ed torock the same. The [ree end of this arm
rides upon the edge of a cam CB, carried by
the disk B, and is bheld to the same by a
spring CY.  The shaft C'% carries tiransverse
pius C¥, bearing upon the portion C* of the
latehes C'0 which extends in front of said
shaft. The cam allows the arm to remain
normal daring about hall its revoelution and
rocks the shaft shortly before the numeral-
wheels are moved into the zero position, and
such rocking causes the release of all the
latches which are in action at the time, so
that the carrying-levers of such latches may
then swing up against the arms C'® (which
are now in the intermediate position de-
seribed) and into advantageous positions lorv
operation. At the coneclusion of the cancel-
Iation the slov B¥is presented toghe pin B,
which under the power of spring B*is foreced

into the same, thereby allowing the rocking
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ot shaft B sufficiently to carry the arms C1
back to the position of Fig. 16 and permit-
ting the carrying-levers to act. The carry-
ing-lever after it has acted on the wheel will
be brought back to its normal position by the
arm C' and shaft B* and into position to be
again engaged by the latch C™ at the next
following rocking of =aid shaft.

Theoperating of the rock-shaft B7, by which
the earrying-levers are controlled in my pres-
ent inveution, is devolved upon the lever B?
and lateh B¥ carried by the main cam and
the catch-lever BY". 1 deem this mechanism
much better for the purpose than that de-
seribed in my Patent No. 568,021 because it is
muech more easily adjusted and is less likely
to get out of adjusiment. It also insures a
uniform quieck action by the carrying-levers
under all conditions, wherveas in the patented
constraction they would sometimes move
slowly and sometimes quickly, depeunding
upon the varying speed of the main lever in
returning to its normal position.

The keys are shown at D, Fig. 9, and the
channel-bars of the vibrating frame, to which
the keys are coupled by the latches D2 are
shown at D'. The vibrating frame is sup-
ported on and actuated by ¢ranks D3 and DY,
receiving motion from shaft A* and connected
together upon cne side of the machine by
cranks D% and bar DS The shaft Atisrocked
by power from the cam A’, it having an arm
D7, provided with a pin DS, working in the
stot D of the cam. The keys pass through
or in proximity to the segment-levers D,
which mesh with pinions D, and thereby ac-
tuate thenumeral-swheelsand engage the samne
by means of the gradnated shoulders D2,
formed in the stews of the keys. The bars
and cross-wires of the frame for releasing the
keys from the latches of the vibrating frame
are shown at D¥ and DY, the arms upon which
said frame moves horizontally in the perform-
ance of its releasing function at DY and D1,
the shaft carrying said arms DY at DI the
retracting-spring at D, the erank-arm rocl-
ing said shaft D' at D, the pin on said erank-
arm at D*, the spring-lateh which encounters
said pin when the vibrating and releasing
trames move down at D® and at D® the pin
carried by the crank-arm D and normally
holding the lateh out of operation, as at Fig.
3, the acting position of the latch being shown
at Fig. 6.
serves as the frames move upward to detain
the end of erank-airm D¥, and thus causes the
roeking of shaft D7 and the horizontal releas-
ing action by the releasing-frame. The con-
struction shown of these parts does not differ
materially from that given in my Patent No.
568,021. Oneofthesprings for lifting the vi-
brating frame is shown at D2,

With each numeral - wheel a stop-lever
(shown at Figs. 8 and 9 and also at Fig. 27) is
provided. They are pivoted at E', are nor-
mally held out of action by springs E?, and
are attached to the vibrating frame by two or

In the latter position the lateh.

more slotted bars K? and cross-rod Ef  In
Tig. 8 the lever shown is in its normal posi-
tion, and in ig. 9 itisshown asinaction. In
my said patent the stop-levers were independ-
ent of each other and each was retracted solely
by the power of its own spring; but I now
unite them by means of the cross-rod I,
which passes through all of them, and thus
avoid any danger of any one sticking in its
return action, because all the springs T2 act
upon the nnited series of levers at the same
time and unusual friction on any one would
not hold a stop against the united action of
all the springs. The stop-levers E are oper-
ated when the plunger D is brought into
use, one purpose of their employment heing
to hold the wheelsstationary during the print-
ing of the auswers, and they ave depressed
by power from the plunger as follows: The
shaflt B, already mentioned, extends across
the machine and is angular in cross-section,
as seen at Fig. 8, and also arranged directly
over the ends of the step-levers. From its
shapeand location it is adapted when rocked
by the answer-plunger to force the series
of stop-levers into action. 'The stop-levers
are also thrown inte action by the vibrat-
ing frame at the conclusion of the down-
ward stroke of the frame, as will be under-
stood from [Fig. Y, and they are thuas enabled
to hold the wheels stationary during the
printing operations taking place with each
stroke of the main lever. Of course they do
not assame control of the wheels until after
the latter have been actuated by the segment
and carrying levers. The shaft B’ also ear-
ries a cam ¥ at the plunger side of the ma-
chine, (see Fig. 2,) whose office it is to impart
a slight longitudinal motion to a shaft F.
This shaft is identical in construction and
funection with the shaft K% of my said patent
and needs no farther description here. To
overcome the friction upon shafts B’ and I,
which may tend to obstract their return to
normal position, I find it desirable to pro-
vide the lever I3, which is depressed by the
plunger and is returned by spring- power,
with an upward extension I3, setting close
under the arm B3* or its lateral stud. This
extension carries the retracting power of the
lever F® to the arm B? and insures & positive
return of thé shafts B’ and F' to their starting
positions.

In the machine of my Patent No. 568,021
the return stroke of the main lever was at-
tended with some noise, which while slight
was nevertheless sometimes objectionable.
I find much of this can be overcome by lim-
iting the return stroke of lever B° by means
ol a toggle G G, attached to said lever at one
end and to a stationary point G? at the other
end, the toggle being adapted to prevent
actual contact between its stud BY and the
main cam at the end of the return stroke.
The toggle is kept with its center joint below
the dead-center by a lever G® and spring G4

Each gegment-lever carrvies a bar or Iever
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H, (shown at Fig. 7)) extending downwardly
and rearwardly and pivotally united 1o the
segment-lever. Atitslowerendit passes be-
tween guides H' H* A shoulder H? on the

5 under side of the bar engages with a stud H*,

carried upon the lower end of an elbow-lever
H5, pivoted av HY.  The descent of the seg-
ment-lever causes a limited rocking of lever
H5 (the engagement between thestnd H*and

1o lever HP being quickly broken,) which car- |

ries its upper end inward. The lever H5 has
an elbow-like projection H7, the upper point
of which engages the cross-bar of a swinging
frame M, secured to a rock-shaft %, The

15 downward motion of frawme H? carrvies is

cross-barintothe inclined slot H®2of the elbow

Tprojection, and this causes the upper ex-

tremity of the lever to bear against the pawl
" of the printing-hammer H¥ correspond-
The movement
of the frame I’ is received from the main
cam through the medium of aslotted lever H,
a pin H¥ working in the slot and attached to a
crank HY upon the shaft H. In order to

25 hold the swinging frame HY stationary in its

lower position until the proper time arrives
for it to move up, and thus avoid the creation
of nndesirable friction between the bar H and
its guides, such ag might be caused if the le-

3o ver [I° began to move prematurely, I employ

a detent H, mounted upon a rock-shaft HY
and held toward the swinging frame by a
spring H¥®, The detent has a triangular pro-
jection H*, which sets over the frame H

35 wheninitslower positionandyieldingly holds

the frame down; butits sloping side does not
absolutely preveut the frame from rising at
the proper time. The detent yields when the
frame moves down, as will be readily under-
The slotted lever H® ig adapted to
actuponthecrank H7ateach end of itsstroke.
Thie lever H° returns to its starting position

~“under the power of spring H?*,

The segment-levers are each connected by

45 bent rods J to pivoted type-heads J', which

are presented in front of the hammers H,
the position of the type-heads being deter-
mined, as in my previous patent, by the ex-
tent of the depression given the segment-le-
The ink-ribbon X is controlled by the
spools J? J® and guides J* and J® and moves
horizontally past the printing-center, and the
paper upon which the numbers added and the
answers are recorded or printed moves verti-

55 cally past said center, being fed by rolls J7,

J8, and J? and guided by guides J' and J'.
The hammers are different from those of the
patent, each being now made with the head
H' geparate from the rest or main body of
My object in this feature is to

soften the blow against the type and allow
the hammer to drop back a little from the
paper immediately after striking, the head
being actuated by the spring H'" aud being
65 hinged to the same shaft A* which sapports
the body portion of the hammers and Dbeing
also adapted to bear upon the body at TI™¢,

nal of said roll,

Ci

and thus to give the body the impulse or mo-
tion necessiry to carry it against the type,
but being itself arrested by a stop-rod HM9,

‘extending transversely of the series of ham-

mers, before the hammer reaches the paper.

The center paper-roll J7 is adapted to be
actuated by hand when necessary through
the medium of the thumb device K, and it is
also actuated automatically by means of the
pawl K', pivoted upon the slotted lever A'®
and a ratehet-wheel K2 borne upon the jour-
A spring K8 tends to force
the acting end of the pawl agninst the wheel
at all times. Thix pawl al each movement
of the main cam carries the wheel one notch
in the direction required for feeding the pa-
per, and it is adapted to feed in that direction
only. Itisreleased at the conclusion of each
operation upon the wheel by the contact of
the tooth next followinyg the one last engaged
with the undersurfaceof the pawl. Asshown,
this under surface is rounded or curved, so
that when the pawl is in its normal posivion
(shown at Fig. 3) said under surface forms an
arc substantially concentric with the ratcehet,
and consequently the ratchet-teeth can move
along this under surface so long as the pawl
is in that position without engaging the pawl
and without affecting it in any respect except
detaining it from fresh engagement. By this
construction the ratchet is left free to be
turned in either direction by the hand device

K until the next actuation of lever A occurs,

when the position of the pawl will be changed,
s0 that it will then engage the ratchet during
the first part of the upward movement of the
lever.

In order toinsure perfect uniformity in the
intermittent movements of the ratchet-wheel,
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as well as for the purpose of holding it and .

the roll stationary between movements and
for preventing overrotation, I apply to the
wheel a dolly-roll K% supported in a swing-
ing frame K%and impelled toward the ratchet-
wheel by the spring K% This roll is of such
dimension as euables it to center itself in vhe
spaces between the teeth of the wheel, and it
bears against the wheel with such force as to
insure a correct positioning of the wheel at
the conclusion of each movement in case it
has turned too far or not far enough. This
dolly-roil does not prevent backward move-
ments of the ratchet, as its large diameter
enables it to ride readily out of the tooth-
spaces.

The paper-guide J1 is hinged, as shown at
J¥ and isswuang by means of the spring-arms
JB¥ hinged upon the shaft AM against the
paper at the proper time fo c¢lamp and hold
the paperand insure the latier beingin proper
position to secure a_good impression. The
normal position of both, the guide and the
spring-arms is shown at Fig. 7, the arms be-
ing held out of action by the swinging bar J19,
whose main function is thelifting of the ham-
mers after printing  The bar J¥ is support-
ed in arms A which are fast to shaft AY
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and controlled by the springs A in one di-
rection and in the other divection by the erank
A and connecting-bar A® upon one side of
the machine and hy the lever F¢, joined to
the plunger-lever %, and the crank TS upon
the other side of the machine, and the bar is
moved out of the way of the hammer in all
the printing operations before the latter are
released bv their pawls, and this allows the
spring-arms just mentioned to aet upon the
paper searonably in advance of the printing.
The guide is moved hack after each puntmg
operation h\  suitable spring J®, Fig. 7.

In addition to the features above described
the drawings show a number of other fea-
tures, such as the double-pointed pawl L,
ac tmo on the serrated or toothed edge of the
main cam and acting to prevent partial
strokes of the main lever, the inverted-T-
sh;Lped lever M, corresponding in function to
the lever E of my said patent and adapted
when moved cne way to release the keys and
when moved to its limit in the other direction
and locked to cause the repeating of the num-
ber represented by the set-keys, the pawl N,
attached to lever A¥ and the ratchet N, con-
nected to the ink-ribbon spools and serving
to actuate the latter through properinserven-
ing mechanism; O, the q]nmos for lifting the
segment-levers; P, the springs for llftmu the
]\e sy Q, the stop for limiling the return
blml\e of the main lever and cam; R R, the
openings in the main cam, whereat the main
lever is attached thereto; S, the adjustable
frame whereby the tension of the hammer-
springs is regulated, 8/, the screw for effecting
the 1d]nslments 111@1()01 T, the arms, and T’
the springs for o ;ex(mno the segment-levers
at the time of pmmnn lh e answers; but none
of these devices or mechanisms are 1ndepend—
ently new, bui are fully described in my pre-
vious pdlent, and consequently T do not elabo-

rate the desceription thereof.

While I have described the parts A7, B,
and D® as studs, it will be understood that for
the dVOl(Lane ot friction they are all sur-
rounded by freely-revolving rolls and are
what many machinists call “dolly-rolis.”

I claim—

1. Inmaprinting and calculating machine, a
main actuating-lever, in combination with a

spring for imparting return strokes to the le- |

ver, and a mmforun@ spring acting on the
lever, during the oondudmw [)01‘t10n only of
the s Ilokes Substdntmlly as specified.

2. Inaprinting and calculating machine, a
hand-lever for actuating the c%leul«ubmu and
printing mechanisms, in combination with
said mechanisms, a spring for actuating the
leverin its return strokes, and a reinforcing-
spring acting on the lever during the con-

cluding portion only of the strokeb, substan--

tially as specified.

5. Inaprinting and ealeulating machine, a
main actuating-lever, in combination \Vllh 2
spring for 1mprut1n,) return strokes to the le-

ver, of a reinforcing-spring acting on the le-

ver during the coneluding poriion only of the
strokes, and means for holding said reinfore-
ing-spring out of action during the initial
part of the strokes, substantially as specified.

4. Inaprinting and caleulati mo machine, a
main actuating-lever, in combination with a
spring for imparting return strokes to the le-
ver, of a 1'6111{'0101110 -spring acting on tlm le-
ver d aring the concluding portion unl) of the
strokes, And means for limiting the disten-
tion of said reinforeing-spring, substant tially
as specified.

5. Ina printing and ealeulating machine, a
main actuating-lever, in combination with a
spring for imparting return strokes ro the le-
ver, of a reinforcing-spring acting on the le-
ver, during the concluding portion only of the
strokes, and o lever A®* to which thé rein-
forcing-spring is attached, and which serves
to hold the same ontof action during the in-
itial part of thestrokes, subs tmm(dlyasspem-
fied.

6. Inaprinting and calenlating machine, a
main actuating-lever, in combination with a
spring for imparting 1(1111111 strokes to the le-
ver, of a reinforeing-spring acting on the le-
ver during the concluding portion only of the
strokes, a pivoted lever A? having an arm A"
controlling said reinforeing-spring, the cam
A’y and pin A7, substantially as specified.

7. Thecombination with the main leverand
a lever B actuated thereby and having a pin
B15, of the answer-printing plunger, and the
cam actuated by the plunger and engaging
said pin, substantially as specified.

The combination with the main leverand
a lever BY actuated thereby and havinga pin
Bm, of the answer-printing plunger, and the
cam 3t having‘ agroove receiving said pin and
a point B% engaging the pin, substantially as
specified.
The combination with the main leverand
the answer-printing plunger, of the cam B
constructed essentially as desceribed and con-
trolling the plunger, and a device engnging
with said cam and eontrolling the main lever,
sobstantially as specified.

The combination with the main lever
and answer-printing plunger, of cam B* con-
trolling the plunger and lever B controlling
the main lever, and means for locking the le-
ver Bf in engagement with the cam, substan-
tially as specified.

11. The combination with the main lever
and answer-printing plunger, of cam B* con-
trolling the plunger and lever B° controlling
the main lever, and cateh-lever B! for lock-
ing the lever B"ln engagement with the cam,
substantiaily as specified.

12. The combination with the main lever
and answer-printing plunger, of cam B* con-
trolling the plunger and lc\'el' B$ controlling
the main lever, and a device for locking the
lever Bfin engagement with the cam, such
device being released at the end of thereturn
stroke of the main lever, substantially as
specified.
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13. The combination with the main lever
and answer-printing plunger, of cam B*con-
trolling the plunger and lever Bf controlling
the main lever, and a device for locking the
lever Bfin engagement with the cam, such
device being released by the power actuating
the main lever in its return stroke, substan-
tially as specified. = |

14. The combination with the main lever
and answer-printing plunger, of cam B* con-
trolling the plunger, and lever I3¢ controlling
the lever; and the spring catch-lever B'7 for
locking lever Bfand released by the main cam,
substantially as specified.

15. The combination with the answer-print-
ing mechanism and means forsettine the nu-
eral-wheels, of a device for controlling said
mechanism, a device engaging said control-
ling device, and means for holding said last-
mentioned device in engagement with said
controlling device during the setting opera-
tion, substantially as specified.

16. Thecombination with the answer-print-
ing mechanism and means forsetting the nu-
meral-wheels, of the cam B* controlling said
mechanism, the lever B% engaging with said
cam, and means for holding said leverin en-
gagement with the cam during the setting op-
eration consisting of the arm B controlling
said lever B% the pin B* and slotted disk B!
on the numeral-wheel shaft, snbstantially as
speeified.

17. The combination with the numeral-
wheel shafr and means for actuating the lat-
ter, of the slotted disk B®L, the hand-lever B
having arm B® and pin B*, the latter nor-
mally in the slot of the disk and adapied to
be moved out of the slot and to ride on the
edge of the disk during cancellation, substan-
tially as specified.

18. The combination with the normally-
locked numeral-wheel shaft,theanswer-print-
ing mechanism and wmeans for locking the lat-
ter during the operation of the former, of
means for releasing the lock upon the shaft,
and means for actuating the shaft, substan-
tially as specified.

19. In a calculating-machine, a carrying-
lever consisting of a U-shaped piece of metal,
the bent-up sides forming bearings and one of
them also forming the stop projection C8 sub-
stantially as specified.

20. In a caleulating-machine, a carrying-
lever cousisting of a U-shaped piece of metal,
having the stop projection C3formed upon one
of the bent-upsides,substantially as specified.

21. In a caleulating-machine, a carrying-
lever eonsisting of a U-shaped piece of metal,
having the lateh-stop C° formed upon one of
the bent-up sides, substantially as specified.

22. In a calculating-machine, a carrying-
lever consisting of a U-shaped piece of metal,
having the stop projection C® and lateh-stop
C? formed upon its hent-up sides, substan-
tially as specified.

23. The combination with the numeral-
wheels of spring brake-levers bearing against

the inner surface of the wheel-rims, the an-
gular rocking shaft serving to hold the levers
normally out of aetion, and means for rock-
ing suid shaft at proper times so as to release
the levers) substantially as specified.

24. The combination with the numeral-
wheelsof spring brake-levers, bearing against
the inner surface of the wheel-rims, the an-
gular rocking shaft acting normally to hold
the levers out of action, mieans for rocking
said shaft, and means for retaining the shaft
in the releasing position, =ibstantially as
specified.

25. Inacalenlating-machine, the combina-
tion with the carrying levers and their de-
taining-latches, of the rock-shaft acting to
release said latehes, the cam C® upon the nu-
meral-wheel shaft, and the arm C'7 attached
to the rock-shafr and riding on said cam, sub-
stantially as specified.

26. The combination with the numeral-
wheels and means for actuating them in caun-
celling, of the carrying-levers, the latches
controlling the carrying-levers, the rock-shaft
for releasing the latches, the cam C® on the
numeral - wheel shafr, and the arm C' at-
tached to the rock-shaft and riding on said
cam, substantially as specified.

27. The combination with the carrying-le-
vers of rhe rock-shaft BY, the arms carried by
said shaft and eontrolling the positions of the
levers, and means for operating said shaft,
substantially as specified.

28. Thecombination with the answer-print-
ing plunger and the lever B2 having an up-
ward extension F®, of the shaft B’ having
arm B® receiving impulses in both directions
from the plunger and lever, substantially as
specified. '

29. The combination with the shafts B" and
I, of the answer-printing plunger, the arm
B% cam F and lever F* having extension I3,
sabstantially as specified.

30. The combination with the numeral-
wheels, of stop-levers K, one for each wheel,
springs for lifting said levers, and a cross-rod
E*tying the levers together, substantially as
specified.

31. The combination with the main cam,
and lever BY, of the toggle for controlling said
lever and preventing noisy contact with the
main cam, substantially as specified.

32." The combination with the main eam, of
the lever B’ returned to its normal position by
spring-power, and the toggle for limiting the
return movement of said lever, substantially
as specified.

33. The combination with the main cam, of
the lever B returned to its normal position by
spring-power, the toggle for limiting the re-
turn movement of said lever, and a spring G
acting to keep said toggle in acting position,
substantially as specified.

34. The ecombination with the swinging
frame 1% the lever H°, and the devices actu-
ating said lever, of a spring-detent acting on
said frame, substantially as specified,

76

8o

85

(e]¢]

100

oy

IT0

115

130




20

35

3 861,121

35. The combination with the swinging
frame HY, the lever TP controlled by said
frame, the lever H receiving motion from the
segment-lever, and giving wmotion to lever
H®, and the guides between which said lever
I moves, of the detent H*, substantially as
specified.

36. Thecombination with thelevers I, and
the swinging frame H° of a detent acting to
prevent premature movement of said levers,
such detent having a triangular projection
which adapts it to yield and allow the frame
to moveat proper times,substantially asspeci-
fied. :

37. The calenlating-machine, having type
and hammers forimpressing the paperagainst
the type, said hammers having hinged heads
made separate from the bodies, actuating-
springs attached to the heads, and means for
arresting the heads before the hammers can
make the impressions, substantially as speci-
fied.

38. In a machine for printing numbers, the
combination with the type, of swinging ham-
mers having their heads made separate from
their bodies, springs attached to the heads
and through them actuating the bodies, and
means forarresting the heads before the mak-
ing of the impressions, snhstantially as speci-
fied.

39. In a machine for printing nuwwmbers, the
combination with the type, of swinging ham-
mers composed of hinged heads and hinged
bodies, the actuating-springs being attached
to the heads and the heads adapted to actu-
ate the bodies, and means for arvesting the
heads before the completion of the stroke, sub-
stantially as specified.

40. In a machine for printing numbers, a
printing - hammer made in two parts and
hinged together, one part receiving the actu-
ating power and imparting it to the other, and
being itself arrested before the making of the
impression, substantially as specified.

41. In a machine for printing numbers, a

printing-hammer consisting of a head and a
body made separate and hinged upon the
same shaft, the head bearing upon the body
and receiving the power for making the im-
pression and imparting it to the body, and
means Tor arresting the head, substantially
as speecified.

42. The combination with the paper-roll
and its ratchet, of a pawl for actnating the
ratchet, said pawl being shaped to ride idly
on the ratehet when in its normal position
and fo engage when moved from its normal
position, substantially as specified.

43. The combination with the paper-roll
and its ratehet, of a pawl for actuating said
rafchet, and a movable support tor the pawl,
the pawl engaging the ratchet when the sup-
port moves from its normal position, and at
other times ridingidly thercon, substantially
as specified.

44. The combination with the carrying-le-
vers and the rock-shaft for controlling them,
of means for rocking said shaft consisting of
a lever connected to the shaft, a latch oper-
ating said lever, and an oscillating device car-
rying the lateh, substantially as specified.

45. The combination with the carrying-le-
vers and the roclk-shatt for controlling them,
of means for rocking said shaft consisting of
a lever connected to the shaft, a lateh oper-
ating said lever, the cam carrying the lateh,
and means for temporarily locking lever B? in
the position to which it is moved by said stud,
substantially as specified.

46, The combination with the carrying-le-
vers and rock-shaft controlling the same, of
mechanism for rocking said shaft, and means
for holding the shaft in the position to which
it is moved by the rocking mechanism, sub-
stantially as specified.

DORR E. FELT.

Witnesses:

Epw. 5. EVARTS,
Lewis E. Curris.
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