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UNITED STATES PATENT OFFICE.

FREDERICK A, NIEMANN, OF CHICAGO, ILLINOIS, ASSIGNOR TO COMPTOGRAPH
COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

ADDING-MACHINE.

1,309,692.

Specification of Letters Patent.

Patented July 15, 1919,

" Application filed October 7, 1912. Serial No. 724,282.

Zo oll whom it may-concern:

Be it known that I, Freperick A. Nie-
MANN, a citizen of the United States, resid-
ing in Chicago, in the county of Cook and
State of Illinois, have invented a new and
useful Improvement in Adding-Machines,
of which the following is a specification.

My invention relates to the construction
and operation of the mechanism of adding
machines, and more particularly to printing
adding machines, and especially to the type
of multiple-order keyboard recording ad-
ding machines exemplified by the well
known comptograph, the general construc-
tion and operation of which is set forth in
the heretofore issued comptograph pat-
ents:—to Felt, Nos.405024; 441232 ; 441233 ;
465255 5680207 568021; ST8HM9; 590972:
628176; 644287; 661121; 693958; 694955,
7T11487; 749177; 780271 ; 780272 and 780273 ;

to Felt and Wetmore, No. 853543 ; to Wet-,

more and Niemann No. 886747 to Felt and
Wetmore 889671; to Wetmore, Nos. 895523
and 938532; and to Niemann Nos. 976390
and 1012698, etc. My invention is exem-
plified in the accompanying drawings as
embodied in suck. » comptograph.

The main body of the machine illustrated
in the drawings, is shown and described in
the above-named Patent No. 853,543, issued
to Felt and Wetmore on May 14, 1907.
Some of the later of the other above-named
patents show and describe some of the fea-
tures more particularly, the Patent No.
938,532 showing and describing the main
rock-shaft connections, the Patent No.
886,747 showing and deseribing the ink-rib-
bon controlling mechanism, and the Patent
No. 976,390 showing -and describing the
motor-drive mechanism, these several feoa-
tures being modifications introduced inter-
mediate the development of the machine
shown in the said Felt and Wetmore Patent
853,43 and the subject-mater of the present
application. The detail of ‘the totaling
wechanism,described in the said Felt and
Wetmore Patent 853,543, will also be fur-
ther understood by reference to the other
above-named Felt and Wetmore Patent No.
889,671 that issued on an application co-
pending with that of the aforesaid Felt and
Wetmore Patent 853,543. ‘

The objects of my invention include:—
the providing of features of construction
and operation that particularly improve and

increase the, efficiency of such adding ma-
chines “when made of extremely * wide-
bank ” type or with a large multiplicity of
denominational orders or key-colummns, as
indicated in the example shown in the
drawings; the providing of a form and ar-
rangement of connections between the type
heads and their operating levers that give
more positive action and facilitate the em-
ployment of a large multiplicity of side by
side type heads or members; the providing
of an aliner device that insures the positive
alinement of the printing types and par-
ticularly facilitates the use of a large mul-
tiplicity of side by side type heads or mem-
bers; the providing of a governor and con-
nections that will permit, the slowing of
speed during the totaling operations as com-
pared with normal adding operations; the
providing of a tail-piece comstruction that
gives increased positiveness of action and
facilitates the use of a large multiplicity
of such tail-piece members; the providing of
a cancéling check device to aid in prevent-
ing the jerking or overspeeding of the mech-
anism during a canceling operation; the
providing of retaining jaws or members to
msure the retaining of the key-set levers in
proper relation with the adding levers dur-
ing the operation of the machine by its main
driving shaft; the providing of deviees to
further insure the positive engagement of
the carrying pawls with the members driven
by them; the providing of mechanism to
further insnre against the overthrow of the
numeral wheels during canceling opera-
tions ; the providing of mechanism to insure
the positive action of the answer pawl by
which the numeral wheel is picked up and
advanced during totaling operations; the
providing of arrangements for timing the
canceling during the return stroke of the
main rock shaft of the machine; the provid-
ing of a device for preventing improper fe-
versal of the main rock shaft before the
completion of its initial stroke; the provid-
ing of more positive action of the reverse-
pawl mechanism and eliminating of the
torsion of the shaft. controlled by it; the
providing of more positive action of the
paper-lock-pawl device and eliminating of
the torsion of the shaft controlled by it;
the providing of more positive and frie-
tionless action of the hammer-return spring-
device; the providing of means for trip-
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ing the carrying mechanism during the
initial part of the retorn stroke of the man
driving shaft of the machine, to give more
time for the action of the carrying parts,
espeeially where a great munber of carry-
ings may oceur suecessively in a machine
having a large multiplicity of denomina-
tional orders; and the providing of such
other improveneuts in structure or function
as may be found to obtain in the devices
shown or described or claimed.

In the accompanying drawings, forming
a part of this specification, and in which Jike
reference nuuerals indieate ltke parts in all
of the figures:—INigure 1 is a si(f(* elevation
of the machine, and showing the driving mo-
tor and mechanism; Fig, 2 1s an elevation of
the right side of the machine with the outer
easing partly shown in section; Fig. 3 is an
elevation of the feft side of the machine with
the outer casing partly shown in seciion;
Fig. 4 is a plan view of the machine; Fig. 5
is a front elevation of the machine with the
outer easing partly shown in seetion; Kig, 6
i o sectional view on the line 6—6 of Fig, ¢
in front of the Tth top-lever; Fig, 7 s ¢
sectlonal view on the Tine 7—7 of Nig. 4,

in front of the L top-lever; Fig. 8 s a
erons seclional view on the line 88 of Fig,
. loohing toward the front of the machine
prong belind (e sadl picces, U-bars and other
Lammer wechanism, with the paper earringe
reroved s g 9 s g cross sectional view on
“he line 9—9 of Fig. 6, looking toward the

whoof the wachime, showing the paper
enrriage, top-levers in seetion, and the print-
tng hammers; Fige 10 s a eross sceetional
view on the Tine 10--10 of Fig, 6, in front
of the type-head construction, showing the
top-levers in section and the connections
from the type-heads to the top-levers in ele-
vation; Fig. 11 is u plan seetional view on
the line 1111 of Fig. 6 at the rear end of
the machine, showing the fop - levers, tail-
meces, dash-pot and other mechanism; Fig.
12 is n vertical sectional view on the line
12—-12 of Fig. 11, taken in front of the first
top-lever, U-bars, paper-controlling mecha-
nism and the cipher cut-ont mechanism and
the eipher cut-out key : Fig. 18 is a plan view
on the line 18—13 of ¥Fig. 6, showing the
toothed locking members, the hexagonal
rock-shaft and rock-shaft arms and top-lever
tocking arms; Fig. 14 is a vertical sectional
view on the lihe 14— 14 of Ifig.6, taken in
front of the 77 keys, and showing the top-

. levers in section and the bail for returning

Gy

the keys and the key locking menmbers; Fig.
15 is an enlarged front view of the numeral
wheels_and earvying-mechanisn; Fig, 16 is
a detgil view of the tocking dog for Jocking
the earrying pawl and the eam for opérating
the-locking dog; Fig, 17 is o sectional view
on the line 1717 of Fig. 15, showing the
numeral wheel, the pinion operated by the

1,309,602

top-lever, and the earrying-mechanism; Fig,
18 i o perspective view of the carrying pawl
locking dog indicated in Fig. 16; Fig. 19 is
a detail view of the shifting answer-ring,
and the notched disk for holding the nun-
ber wheel in its initial position; Fig. 20 is
a sectional view on the line 2020 of Fig.
15, showing the escapement arm in elevation,
the ratchet wheel secured to the numeral
wheel, and carrying mechanism in section;
Tig. 21 is u perspective view of the U-shaped
carrying lever, and the carrying pawl; Ig,
29 is a perspective view of the dog or pawl
which engages the notched disk to prevent
over-rotation of the numeral wheel during
ennceling: Fig, 23 15 a detail view of the nu-
meral wheel showing the interior ratehet-
wheel, and the answer pawl, and showing
only the pawl and spring and sectioned pins
of the driving pinion-disk ; Fig. 24 is a see-
tional view on the line 24—24 of Fig. 17,
showing the numeral wheels in eross section,
the operating pinions, and the earrying mech-
anism; FFig. 25 is a plan detail view of the
numeral wheel and the shifting answer-ring ;
Fig. 26 is a perspective view of the escape-
ment pawl; Fig, 27 is a vertical section on
the Hne 97 -27 of Fig, 6, at the front end of
the mnchine, showing the top-levers in sce-
tion and the wdjusting serews for the top-
fevers, and the shifting plates for sub-total-
g g, 28 is a {)hm seetion on the line
28 --28 of Fig. 6, showing the same mecha-
nism deseribed i Fig. 275 Fig, 29 is a detail
view of the reverse-pawl and its segment-
ratchet; Fig, 30 15 a detail view of the eam
for shifting the rings used in sub-totaling;
Fig. 31 is a side clevation of the mechunism
used in totaling and sub-totaling, showing
the totaling lever and the rock-shaft oper-
ated by the handle in the hand operated ma-
chine; Fig. 32 is a plan view of Fig. 81;
Fig. 33 is a section on the line 3333 of
Fig, 31; Fig. 31 is a section on the line
34 -34 of Fig. 31; Fig. 36 is a section on
the line 35 —35 of Fig, 81; Fig 36 is g sec-
tion on the line 36-—36 of Fig. 85; Fig. 37
is a section on the line 37--37 of Fig. 11,
showing the canceling - check mechanism ;
[Fig. 88 is a section on the line 88—38 of
Fig. 37; Fig. 49 is a section on the line
39—39 of INg. 37; Fig. 40 is a section on
the line 40—40 of Fig. 39; Fig. 41 is a plan
section on the line 41—41 of [ig. 6, show-
ing the cipher-cut-ont mechanism and the
tail pieces; Fig, 49 is a plan section on the
line 42—42 of Fig. 6, showing the connect-
ing levers to the tail-picces, from the cipher
cut-out mechanisniy Fig. 43 is u perspective
view of one of the arms for disconnecting
the tail-piece connecting-lever; ‘Fig. 44 is a
perspective view of one of the tail-piece con-
necting-levers; Fig. 45 is a perspretive view
of the bail or returning memher «or return-
mg the arm indicated in Fig. 1:; Fig. 46
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is a vertical section of the governor dash-
pot; Fig. 47 is a section on the line 47—47
of Fig. 43; Fig. 48 is a section on the line
48—48 of Fig. 6; Fig. 49 is a section on the
line 49—49 of Fig. 46; Fig. 50 is a section
on the line 50—50 of Fig. 49; Fig. 51 is a
section on the line 51—51 of Fig. 49; Fig.

52 1s a detail section of the paper-roll feed--

ing-ratchet and dog, and of the automatic
paper-iock méchanism of the machine, act-
ing when no paper is in printing position ;
Fig. 53 is a perspective view of the arm for
lociing the paper-roll ratchet; Fig. 54 is a
section on the line 54—54 of Fig. 52; Fig.
55 is a detail view of the cam which is se-
cured to the paper-return lever-shaft; Fig.
56 is a plan section of the paper-control arm
secured to the paper-carriage column-
ratchet; Fig. 57 is a sectional view on the
line 57—57 of Fig. 2, showing the knob
for turning the paper-roll and the gear for
driving the same; Fig. 58 is a plan view of
the mechanism for shifting the paper-car-
ringe column - ratchet laterally and the
ratchet mechanism for turning the paper
voll axially: Fig. 59 is a section on the line
H-—i% of Iig. 58 Fig. 60 is a bottom plan
view of the ribbon frame and mechanism for
feeding and veversing the ribbon-rolls; Fig.
fil is a section on the line 61—61 of Fig. 60;
Y. 62 is an end view of the ribbon frame
and mechanism on the feeding side; Fig.
63 is a detail view of the dash-pot crank shaft
bearing; Fig. 84 is a section on the line
i4—G4 of Fig. 63; Fig. 65 is a perspective
view of one of the tail-pieces and its tail-
picee lever; Fig. 66 is a perspective view of
the bail for returning the printing hammers;
Figs. 67, 68 and 69 are details of the spring
clips for the springs of said hammer-return
bails: Fig. 70 is a detail view of the units
tuil-picce lever; Fig. 71is a perspective view
of the type-head aliner; Fig. 72 is a per-
spective view of one of the type-heads; Fig.
73 is a perspective view of the large main
operating cam: Fig. 74 is a detail section
on the line 74—74 of Fig. 9, showing tho
arms for returning the U-bars to normal;
Fig. 75 ig w scetion on the line 75—75 of
IFig. 9 showing the dog connected to the
paper-lock shaft; Fig. 76 is a perspective
view of the rock shaft segment ratchet; Fig,

77 is a plan section on the line 77—17 of ‘

Fig. 2, showing the arm for setting off the
nnits-wheel carrying-mechanism; Figs. 78,
79 and 80 dre detail views of one each of,
respectively, the top-lever locking-jaw arms
and adding-arms and answer-arms; Fig. 81
is a top plan view of the U-bars and tail-
piece levers, with the hammer-latches and
hammers indicated in section.

The machi, »~ embodies any desired num-
ber of denominations, und in each denomi-
nuation are nine digital keys shown at 250
(Figs. 4, 7), arranged in rows, extending

8

backward from the front of the machine.
The stems of these keys extend downward
between pairs of guide plates, 251, 252 (Fig.
7), and are provided with lifting springs
253 on the plates 252 (Fig. 7). Below each
denominational series of keys is a key-lock-
ing plate 254 (Figs. 7, 14%, hipged at its
ends in the ends of the key frames as seen
at 255 (Fig. T}, so that the plate may be
swung laterally by the keys when the latter
are depressed, each plate .being .provided
with springs (Fig. 14) pressing it toward the
keys, so that when deflected by the descent
of any key, the plate will swing back under
the power of its spring and lock the key as
soon as its bent end has passed below. the
plate. The keys which are locked by these
plates remain under their control until re-
leased by the striking of another key in

the same denomination; or by- the operation

of the releasing lever, or in the adding oper-
ation. Directly below each denominational
row of keys is also located a bar 256 having
freedom to move longitudinally. It is pro-
vided with nine inclines or cams 257 (Fig.
T), one below each key embraced in the de-
nomination, and the inelines are graduated
in length according to the power of the keys
under which they are locafed, the incline
under the “9” key being long, and that under
the “8” key being somewhat shorter and so
on gradually diminishing in length to the
incline under the units key, which is quite
short. The inclines are located directly
under the keys so that when the latter are
struck, they come against the inclines and
give longitudinal motion to the bar for a
distance corresponding to the length of the
incline. The variable and graduated move-
ments of the bar received from the keys
determine the action of the adding and
printing mechanism, as will be further
understood. The bars are returned to their
normal positions by springs 258 (Fig. 6)
which are attached to the frame and the
hars, but the bars are detained ‘in their
shifted positions by the keys as long as the
latter remain depressed. Attached to each
bar is a laterally projecting wing 259 (Fig.
7), which at each impulse givan the bar by
a key comes against the upper end of a mov-
able and variably acting link 260.” This link
Is attached at 261 to the segment-lever 101
by which the corresponding numeral-wheel
is actuated, and by which the rorrespond-
ing type segment 100 (Fig. 6) is positioned
properly for printing the amount added.
A spring 262 acts on the link and returns
it to normaP position after each depression,
The movement received by the link from
the bar 256 positions the fower end of the
link varyingly in accordance with the power
of the key by which the bav is actuated, and
brings the laterally projecting pin 127 (Fig.
7) on the link under or in proximity to one
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of the notches in the lower edge of the arm
128, corrvesponding to said key. This arm

12% is arranged in the denominational line
and provided with a series of nine of said
notches that correspond to the keys of the
denomination and form a sort of rack, one
noteh, at the rear, being deeper than the
others and having a depending guard pro-
jection at the back o” it (Figs. 6, 7, and 79).
There is one such arn for each denomina-
tion, and the series of them is supported on
the rock shaft 183 (Figs. 6, 7) which may
be ealled the main actuator. The numeral
arms are positioned on the main actuator
by the slotted cross-bars 263, 264 carried
on arts 265 (Figs. 6, 7) secured to the ac-
tuator and with the notched portion of the
numeral arms 128 projecting forwardly of
gaidd main actnator and their rear ends,
which are forked, straddling the cross-rods
130 secured in the ends of the arms 265.
A spring 266 extends from each numeral
arm forwardly and downwardly to the cross-
rod 267 also inserted in the arms 265,

The wmain actuator is rocked by power
from a suitable hand-lever 268 (Figs. 1, 2)
or by the motor-drive device 269 (Figs. 1,
2) by which the machine may be operated.
This motor-drive device is the same motor-
drive that is shown in applicant’s Pafent
976390 of November 22, 1910, and is con-
nected with the adding-machine in the same
way, and is tripped by the same form or mo-
tor-key 270 (IFig. 2).

The rocking of the main actuator 183
which occurs at each §troke or operation
of the hand-lever or power device will im-
part a vibratory motion through an are to
the notched ends of the numeral arms 128,
and such vibratory motions will be uniform

in extent except as they may be varied by

the vielding of the springs 266. In this vi-
bratory movement, the notchied or gradu-
ated portion of the numeral arms encounters
the pins 127 on such of the links 260 (Fig.
7) as have been positioned by the striking
of the keys, and such pins enter the notches
that correspond to the keys struck. With
the pins centered in the notches'the main ac-
tuator completes the movement imparted
to it by the power device, and in so doing,
carries down the arms 128 and the latter
earry with thum the variable links 260 whose
ins 127 are centered in the said notches.

he variable links give motion in turn to
the segment-levers or top-levers 101, the
extent of which motion is dependent upon
the position of the notches 1n which the
pins 127 are entered; and because of the
rarinble movement of said links 260, the
segment-levers are actuated in aceordance
with the power of th¢ keys and are thus
adapted to add the amount represented by
the depressed keys upon the register wheels,
and also to position th. type for pripting

F
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the same amonnt. When the pins 127 stand
under the deep rear notches m‘l the arms 128,
the vibration of the arm will be idle, as the
deep notches permit full strokes to take
place without engaging said pins 127 (Figrs.
6, 7). The depending guard projections 271
(Fig. 6) on the arms 128, just at the rear
of their notches, prevent any tendency by
the links to swing too far backward.

The releasing of the depressed keys may
be caused by the swinging lever 272 (Fig.
2) which has an arm 273 bearing against the
upper end of a swinging lever 274, loose on
rock shaft 171 (Figs. 2, 14), but operating
said shaft in one direction by means of a
laterally projecting pin 275 (Fig. 14) en-
gaging the crank 276 (Figs. 2, 14) fast on
said shaft 171. The shaft 171 extends across
the machine and is provided with a number
of arms 277 (Figs. 6, 14) on which is se-
cured a cross-bar or plate 278 having teeth
279 projecting upwardly from it. There 1s
one tooth 279 for each domination, and
each tooth is arranged to bear against a
curved portion 280 (Fig. 14) upon a corre-
sponding locking-plate 254 in such manner
that when the shaft 171 is rocked, the tooth
279 will be forced against the curved portion
980 and swing the plate 254 away from its
acting position, and thereby eause the release
of any keys which may be locked at the
time.  To effect this release which s given
to all the plates, the lever 272 (Fig. 2) is
swung toward the rear from its intermediate
position. Portions of this same mechanism
are utilized in effecting the release of the
keys at, the conclusion of each printing op-
eration, by the following means: Pivoted at
281 is an irregular shaped plate 282 con-
trolled by the roller 283 (Fig. 2) on the canm
984, denominated the main cam. A link
985 is attached to this plate 282 and spring
286 draws the link toward the front of the
machine. Upon the upper edge of suid link
is a shoulder 287, which, when the link i3
drawn rearwardly by the motion received
from the cam 284, is engaged by the lower
end of lever 274, when the main can returns
to normal position. When the main cam re-
turns to normal position, it allows saia
link 285 to return forwardly in obedience to
spring 286, and in so doing, the said link
wrries the lever 274 with it for a short dis-
tance and until it slips out of engagement by
reason of the depressing of said link 285 by
a projection on the lower end of the lever
272 making contact with the inclined upper
edge of the forward end 288 (Fig. 31) of
sald link 285, This movement of the lever
974 rocks the shaft 171 (Fig. 14) sufficiently
to release the keys through the medium of
the teeth 279 and curved parts 280 already
described. The lever 272, is also employed to

_throw the releasing mechinism out of service

when it is desired to repeat numbers, and for

70

75

80

85

90

95

100

1056

110

125

130



c

L0

20

30

40

45

50

60

)

1,309,602

this purpose is swung toward the ‘front of
the machine, and in assuming this position
the arm 273 is so far withdrawn from the
lever 274 as to allow the latter to rock on its
pivot, and this movement carries the lower
end of said lever 274 far enough toward the
rear of the machine so that engagement be-
tween said lever 274 and the aforesaid shoul-

der 287, on link 285, is prevented, and conse- .

quently shaft 171 remains idle during the
repeating, and none of the operations above
described and usually performed by it take
place. The lever 270 is also capable of be-
ing moved to a third position, and it is so
moved when the answer or total is to be
printed. In this position, the upper end of
lever 272 is moved toward the rear of the
machine, and the projection 278 pushes the
jever 274 <o far that the hook of said lever
274 sets over the aforesaid projection 287
and locks the lever in its new position. This
lock remains in force until released by the
link 255 apon the conclusion of the answer
printing operation. In setting the lever 272
for answer printing, the link 290 (Fig: 2)
which connects the free end of crank 276
with the lower end of lever 272, imparts a
greater rocking motion to shaft 171 than it
receives in the ways previously described.,
and in this rocking movement the plate 278
engages the proximate edges of the depend-
ing portions of the came bars 258, just to the
rear of suid plate 278 (Figs. 6, 7), and car-
ries all suid bars 258 toward the rear of the
wachi e sufficiently to bring the spaces bhe-
tween the inclines 257 (Fig. 7) under the
keys, so that if the keys arc. then depressed
no result will be produced beyond the idle
descent of the key. 1n this same movament
of plate 278 the teeth 279 act on the locking-
plates 254 and swing them away from the
keys, and any kevs which may be down at
the time will be released. The link 290 (Fig.
31) is slotted where it is joined to the lever
272 so that the link need not change position
when the Jever is set for repeating.  The in-
creased movement given the bars 258, as just
stated, also canses an increased swinging,
movement by the varinble links 260 (Fig. 7,
or 102 (Fig. 6), which carries their ping 127
beyond the notched wrms 128, Ag the pins
127 project on both sides of the variablelink,
they are adapted, when thus positioned, to
engage the spring depressed arms 133 (Figs.
6, 7 and 80) which in sowme respects are simi-
lav in size and shape to the arms 128 and are
arranged parallel to the latter, and they are
sapported on the main actuator 183 and po-
sitioned by the plates 263, 264 in much the
sime way as the adding arms 128, and each
is-also provided with a spring 289 attached
to the cross-rod 267 to hold it to the actu-
ator. The answer arms 138 are provided
with depending guard projections at theiv
forward ends (IMigs. 6, 7 and 80) which act us

- cam-bar 258.

5

stops to the pins 12¢ and prevent theclinks
from moving too far when positioned by the
The totals or .answers are
printed with the lever 272 set as above de-
scribed and by operating the haiud-lever 268
or motor-drive-269, which power device im-
parts a rocking motion te the main actuator.
This vocking of the main actuator carries the
answer arms 183 (Figs. 6; 7 and 80) down-
ward for variable distances, their springs 289
(Fig. 7) yielding so that the partial strokes
arve permitted. The length of the strokes
depends on the position of the nummeral-
wheels at the time and the segment-levers
101 are arrested when they have moved
far enough to position, in the printing line,
the type heads 100, 100 corresponding to the
numbers exposed on the numeral wheels,
When the lever 272 is set for printing the
totals, it carries with it a bar 137 (Fig. 2)
having in its rear end a slot in which is en-
gaged a pin 291 (Figs. 2, 31) carried hy the
jever 272, the slot heipg adapted to permit
changes in the position of the lever when it
is shifted to secure repetitions and to cause
the release of depressed keys without af-
fecting the said bar, This bar 187 at its for-
ward end is attached to a crank 292 (Fig.
2) on a rock shafi 138 extending across the
machine and located over the series of nu-
meral-wheels.  The shaft 138 is angular
(IFig. 17), so that when rocked it is adapted
to depress the series of locking stop-levers
203 (Fig. 17), pivoted at their rear ends on
4 cross-rod of the machine, and to force
said “stop-levers to engage the numeral-
wheejs. In this manner the numeral-wheels
are absolutely locked by the setting of lever
272 for answer printing and remain so un-
til released. The stop-levers engage the
teeth of the ratcnet 212 (Iigs. 17, 15) that
is fast upon th numeral-wheels. The shaft
138 and the bar 137 are returned to normal
position by the spring 204 (Fig. 2). The
series of locking levers 293 is also connected
to the answer arms 13% by the vertical links
295 (IMig. 7). Said links are slotted at their
upper ends and pins on said stop-levers 293
enter the slots. DBy this construction the
suid stop-levers 298 are forced to arrest the
rotation of the numeral-wheehin key-print-
ing near the end of the forward stroke of
the main lever or handle but before the
printing hammers have been released. The
skaft 138 carries at its further end a cam
296 (Fig. 3) which works in a slot formed
in ‘the bar extending across the series of nu-
meral-wheels and carrying the series of
answer rings that co-act with the answer-
pawls 215 (Fig. 23) whose operation is more
particularly described in a further portion
of this specification. There is one of these
rings for each denominacion and they are
adapted to move over the pinion disk that
bears the pin 213 (Fig. 28), there being one
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of said disks attached to each of the nu-
meral-wheel pinions (Figs. 24, 25), and hold
the pawls 297 (Ifig. 23) on said disks out
of action while the pinions and disks are
being rotated by the segment-levers 101 in
positioning the type for answer printing.
During this independent operation of the
pinions and disks, the numeral-wheels are
[ocked by the stop-levers 293, as already de-
seribed. And the rotation continues untif
the laterally projecting pins 213 on the side
of the disks encounter the answer-pawls
215 (Fig. 23) whose spring action, In re-
spect to their springs 216, 1s more particu-
larly described 1n a later paragraph of this
speciliention, This spring 216 allows the
answhr-pawl to yield to the pin 213 when
the Itter moves in one direction, but the
pin engages suid stop so as to carry the
answer-pawl; and the connected ratchet
(Fig. 28), with the disk that carries the
pin 213, when the movement is in the other
direction. The disk is turned during this
independent Totation in the direction in
which the pin 213 engages the answer-pawl
215 and as scon as the engngement takes
place the rotation of the disk is arrested
because the numeral-wheels are already
locked. This arrest takes place sooner or
later according to the position occupied by
the numeral-wheel at the time. Thus, if
the wheel stands at * 1,” the arrest will take
pluce early in the rotation of the disk. Tf
it stands at “2,” the disk will be permitted
further rotation, and at “37” still more,
and so on. And at the time of the arrest
the type 100 will have -been positioned at
the printing line in uccordance with the
numbers shown at the sight opening upon
the numeral-whecls so that the totals can be
printed by releasing the hammers. The
springs 'ipon the answer-arms 133 (Fig. 7)
accommoduate any further movenent of the
main actuator 183 after the segment-lever
101 and its numeral-wheel pinion have heen
arrested, as just described. When the total
is printed, it may be followed by an auto-
mutic canceling operation. The action by
which the main cam 284 shifts the link 137
(Fig. 2) and effects the return movement
of the shaft 138, is more particularly de-
scribed in w subsequent paragraph of this
specification.  The shaft 138 is provided
with the upwardly projecting pins 298 (Fig.
17), in alinement with the stop-levers 293,
and these pins engage the overhanging horns
of said stop-levers and lift them when said
shaft 138 is rotated back toward its normal
position.  When'the numeral-wheels are re-
lensed, the canceling is effected as the nu-
meral-wheels are moved, from the position
they then occupy by the power exerted on
the scgment-levers 101 by the springs 266
which huve been strained by the arresting
of the disks in the above described totaling

1,309,602

operntion. 'This rotation of the wheels car-
ries the unit wheel 1o the zero position and
all the other wheels to the * 9 ” position, and
in the passing of the unit wheel to the zero
position, the usual carvying transfer from
i effects the carvying of the higher numeral-
wheels to the zero position,

The printing hummers are shown at 299
{Fig, 6), swinging upon a shaft 300, and
are actuated by springs 301. The hammers
ave normally held by triggers 302 which are
released by releasing frames 303 (Figs. 6,
12 and 81) und are raised after each print-
ing operation by a swinging frane or bail
218 (Iigs. 8, 12 and 66) whose action is
thore particilarly deseribed in a later para-
graph of this specification. The releasing
frames 808 are actuated by the tail-piece
levers 110 (Figs. 8, 6), one for each denoini-
national ordér, and these tail-piece levers
110 are connected to the tail-pieces 109
(IFigs. 8, 6, 12) which are telescopically
nested in the manner shown in Fig. 8 and
particularly described moa subsequent para-
graph of this specitication.  And, as there
also deseribed, the said tail-pieces 109, with
their attuched levers 110, arve individually
moved by the camn arms 118 (Figs, 6, 12, 8)
depending from the rear ends of the seg-
nient-levers or top-levers 101; so that those
tail-piccc levers ave shifted which correspond
to the seginent-levers 101 that are depressed
at uny given operution of the machine; and
the tail-piece levers 110 that ave thus shifted
effect the shifting of the corresponding re- 100
fonsing frames 303 (Ifig. 8) and thereby
effect the release of the denominationally
corvesponding triggers 302 for the &)rinting
hammers 299 (Figs. 6, 8 and 81). The full
swing of the tail-piece levers 110, necessary 105
to effect the trigger releasing action of the
releasing frames 308 is accomplished by the
downward swinging of the rock frame 304
whose cross-bar 305 engages the slot 306
{Fig. 6) in each tail-piece lever 110 that has 110
been rocked forward by the aforesaid seg-
ment-lever action, The shaft 307 (Fig, 8)
on which the rock frame 304 is secured, is
rocked at each actuation of the machine.
The setting of the type heads 100 so that 115
the proper types are brought to the print-
ing line, through the connections of said
type heads with the links 103 that connect
with the respective segment-levers or top-
levers 101 (Fig. 12), is detailed in the next 120
following paragraph,

100, 100 are the type-heads (Figs. 4, 8, 9,
72), arranged in a gang or battery, one for
each printing order of the machine. 101,
101 ave the top-levers (Figs. 6,7, 10, 11, 12, 125
13, 14), whose forward ends bear the seg-
ment gears for actuating the numeral
wheels, and whose rearward portions bear
the connections for setting the type-heads
and tripping the printing hummers, and 130

70

80

Yu

95



1,300,692

whose éxtent of movement ineach column is
determined by the kev-set positioning of the
top-lever connections 102, 102, (correspond-

“ing with the links whose aetion iz desceribed
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44

50
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at lines 31 et sey. of page 2 of the aforesaid
Puatent No.833543). The series of these top-
levers is of course distributed aeross the en-
tive width of the machine, while the gang
of tyvpe heads are congested nto a narrow
space of the width of a single printing col-
umn, the width of & nwmber item of not to
exceed seventeen figures in the machine
shown in the drawings, These widely dis-
tributed top - levers must be so connected
with the type - heads that they may inde-
pendently move their respective type-heads,
and yet lost motion and torsion in the con-
nections must be eliminated.  Each top-le-
ver has pivotally connected to it, somewhat
to the rear of the middle of its length. an
upwardly extending link 103 whose upper
end is pivotally connected. at 104, to the arm
105 of the type-head connection member 106,
whose other end is the arm 107 (FFig. 72)
connected rigidly with the end of the seg-
ment - formed type - head itself.  The two
arms 105 and 107 of the type:head connec-
tion are pivotally mounted on the type-head
shaft 108, so that the tvpe-head connection
mayv oscillate through a limited are, swing-
ing the type-head to present one or another
of the types at the printing point. The
member joining the two said end arms of
each type-head connection 'is at right an-
gles to said arms and is of sheet metal
formed to an are of curvature correspond-
ing with the arc in which the said connection
member swings,  These several connection
members are of various lengths, adapting
them to span the space between the planes
of up and down movement of the respective
top-levers that swing them and the type-
heads that are swung by them, and are all
mounted on the siune type-head shaft, trans-
verse of the machine, and arranged thereon
in two series, an upper series above said
shaft amd a lower series below said shaft,
and in two gronps, a right hand group for
the five right hand top -levers and type-
heads and a left hand group for the rest of
the top-levers and type-heads, twelve in
number (Fig. 10y, And in cach of said
groups in each of said series, these type-
head connections are telescopically nested
with eacli other, so thal each may be swung
independently of and without interference
to the others.  The principle is capable of
extension fu even a greater number of type-
head members than are present in the ma-
chine shown in the accompanying drawings,

The tail-picces 109, 108, connected with
the tail-piece levers 110, 110 (IPigs. 65, 6, 7,
4. 11, 12), which correspond withh the parts
whose action is deseribed at lines 14 ef seq.
of page 5 of the aforesaid Patent No.

7

G287, are telescopically nested somewhat
similarly to the above described tvpe-he
connections, and arranged in a right hand
and left hand group (Fig. 8), though.all
of one series; and each taiT—piece has an up-
wardly bent arm 111 rigidly connected to
its tail-piece lever, and. a downwardly bent
arm 112 whose free end receives and trans-
mits the hammer-tripping actuation from
the cam-arm 113 that depends from the rear 75
end of the top-lever of corresponding or-
der. The two arms 111 and 112 of each tail-
piece are connected by a flat metal strip
that swings edgewise in the arc of a circle
as the sald free arm 112 is cammed by the
said corresponding cam arm 1133 and these
fint members joining the end arms of the
tail pieces are disposed flatwise one over
another, as indicated in Figs. 6, 7 and 8, so
that each tail-piece may be swung through
its required arc of movement independently
of the other tail-pieces. And to accommo-
date this nesting of the tail-pieces; the cam
arins 113 depending from the top-levers are
brought down from the rear ends of the top-
Ievers to the front of and thence up under
the groups of tail-pieces, as indicated in
Figs, 6, 7 and 12. In this manner even a
greater number of tail-pieces than ave shown
in the accompanying drawings may be pro-
vided, to accommodate the tripping of tail-
piece levers for an even greater number of
type-heads.

To insure a- positive alining of the type-
heads after they have heen swung Ly the 100
action of the top-levers, and before the type
hammers ave tripped by the action of (he
tail pieces, cach typeshead is provided with
an mudependent segment - formed  toothed
rack-arm 114 adupted to be engaged by the 105
tooth rib 115 of the type-head aliner 116
(Figs. 72, 71, 6, 12), which is common to
and transverse of the entire gang of type-
heads, and-is mounted to oscillate on the
shaft 117, transverse of the machine, being 110
actuated Dy the pull of the spring 118 ( Fig.

6) on the free end of the arm 119, whose
other end is rigidly connected with said
aliner. and which is normaily held raised by

the contact of the pwojection 120, from the 115
lower edge of the middle portion of said
arry, with the high part of the swinging cam

121 that oscillates on the shaft 122 and 1s
actnated by the Tink 123 Jeading forward

to the crank arm 124 on one of the rocking 120
shafts, 125, of the machine.  The oseilla-
tion of the said cam 121 is so timed that the
said projection 120 of the aliner arm 119,
drops off the high part. and down to the low
part 126, of saud eam after the type heads 125
have been swung by the top-levers and be-
fore the printing hammers are tripped.

To prevent the lateral pin 127 on the free
end of the top-lever connoction 102 (Fig. 7)
from jumping out of proper engagement 130
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with any noteh of the adding arm 128 (Fig.
79), which are parts corresponding with
those whose action is described at lines 44
et sey. of page 2 of the aforesaid Patent No.
833543, there is provided an alligator-jaw
member 129 {Fig. 78), pivoted to osciliute
on the shuft 130 and timed to be lifted just

- after said pin 127 has been thrown into
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engagenent with the proper noteh of said
adding arm, and to be depressed just before
said pin is duc to be disengaged after the
adding operation, said lifting and depress-
ing beiug effected by the swinging forward
of the same locking member that carries the
<haft 130 on which *he adding arm is also
pivotally mounted, the said alligator jaw
member being guided by the movement of
it upper forwardly projecting arms 131
and 132 (Fig. 7%) over the rocking D-shaped
~hafu 125 (Figs. 6, 7).

To insure the proper engagement of the
aforesnid top-lever connection pin 127 with
the teeth of the adding arm 128, so that
sald pin may never be L{;c:{d—(*unt(we(l on the
apex of one of said teeth, the answer w..n
133 (Fig. 80), corresponding with the de-

vice whose action is described at lnes
121 ¢t seq. of page 3 of the aforesaid
Palent No. 853543, is provided with a

row of downwardly projecting teeth sub-
stantially paralleling and corresponding
with, but louger than, the teeth on the
adding arm 128, and  the apices of the
said teeth on the adding arm 128 are so
shaped as to tend to eam the said pin 127
Forward iF it dead-centers on and lifts the
apex of the corresponding longer tooth on
the said anawer arm 133, thus insuring the
enlry of the =ail pin 127 into the proper
noteh of the wdding arm 128, the latter arm
being always free to move on its pivot be-
fore the galding arm makes contact with
caid pin 127, The alligator jaw member
124 closes up upon the adding arm 128 and
anawver s 133 after the pin 127 is properly
positioned  (Figs, G.07).

To provide for timing the canceling
{(win=e general aciion I3 deseribed at lines
191 o f seq. of page 4 of the aforesaid Patent

to occur during the rveturn
« hundle crank of the machine,
the manin canl, 1 (Fig 7)), of ihe mnachine
Lie secttred 1o 1 the army 130 (Fig. 2) whose
forward free end is adapted to niake contact
with and 1ift the shoulder af the lower rear
end of the swinging pawl 136 on the rear
end of the connection link 137 that leads
forwmrd to and actaates the worm shaft 138
for shifting the answer-rings during caneel-
g When the total lever iy not set, the said
pawl 136 es entirely forward of the path
of the swng of the said lifting arm 1355 und
when the sib-total lever is sot, the pin 139
on said lever swings the aforesaid shoulder
of said pawl 136 forward out of the path

1,309,602

of said lifting arm 185; but when the total
lever only is set, the said shoulder of the
pawl 136 lies directly in the path of the
swing of the said arm 135, and on its down-
ward swing, during the forward motion of
the handle crank of the machine, the said
arm merely swings said pawl 136 out of its
way, but on its upward swing, during the
return stroke of the handle lever of the ma-
chine, said arm makes positive contact with
and lifts said pawl 136 and thereby actu-
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75

ates, through the connection link 137, the -

aforesaid worm shaft 138.

To slow the action of the machine during
totaling (generally described at lines 20 et
seq: of page 4 of the aforesaid Patent No.
853543), the shifting of the crank arm 140
during totaling shifts the link connection
141 (Fig. 7) that leads back to and is con-
nected with the free end of the horizontally
extended crank arm 142 (Figs. 7, 11) se-
cured rigidly to the top of the piston rod
143 of the dash-pot governor. The lower
end of said piston rod (Figs. 46-51) is keyed
or pinned to the piston head 144, so that the
oscillation of the piston vod will effect a
corresponding angular shifting of the piston
head, ~ The piston head is provided with two
ball valves, 145 and 146, the valve 145 acting
only during normal udding operations of
the machine, and the valve 146 acting only
during totaling operations of the machine.
The action of these valves is controlled by
the cam plate 147 which is held in close con-
tact with the upper faco of the outer portion
of the piston head, and which is prevented,
by the vertical rod 148, from making any
angular wmovement when the piston head 15
oscillated. The said rod 148 does not pre-
vent the oscillation of the piston head, be-
.ause the latter movement is accommodated
by the elongated slot 149, in said. piston head,
through which said rod passes. A similar
slot 150 accommodates the angular move-
ment of the retaining plate 151 that is se-
cured fast on top of the piston head and
serves both to hold the cun plate 147 pressed
down npon the piston head, by means of
the depending Ings 152, and also serves to
distribuwe peripherally the flow of oil pro-
jected upward through the apertures in said
eam plate 147 during the dopn stroke of
the piston head. The cam plate 147 has a
peripheral aperture 153 so formed-that when
the p'ston head is shifted during totaling
the ball valve 145 is ent out ofaction by the
closing off of the duct 154 that leads upward
from it through the upper face of the piston
head.  And the said cam plate 147 is also
provided with apertures 155 and 156 that

register with and open the ball valve 146

when the piston head is shifted during total-
fngs and 15 also provided with a depending
projection 157 that cans the said ball valve
146 to closil position when the mechanism
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is not set for totaling. One of these ball
valves just compensates the other, so that no
change in speed is due to throwing one in
and the other out of action when the piston
head is oscillated one way or the other; tut
the cam plate 147 is further provided with
two other opertures, a large aperture 158
and a much reduced aperture 159, and dur-
ing the mere adding operations of the ma-
chine, when the piston head is at one limit
of its oscillation, the large aperture 158 reg-
isters with the large open duct 160 that
passes through the piston head, while on'the
other hand, durin totaling operations,
when the piston heaf is shifting to the other
limit of 1ts oscillation, the said duct 160
registers with the small aperture, 159, of
the cam plate, thus much reducing the pos-
sible rate of flow of oil from one side to the
other of the piston head during its recipro-
cation within the cylinder of the dash pot.

To further prevent over-speeding by sud-
den jerking of the mechunism, a special
counterweight device is provided. On the
main cam shaft 192 (Figs. 7, 11, 87-40),
whose action is generally described at lines
46 et seq. of page 8 of the aforesaid Patent
No. 853543 and at lines 35 et seq. of page 2
of the aforesaid Patent No. 938532, there is
freely mounted the hub 161 of a heavy fly-
wheel device 162, which bears a crank pin

-163 on which is pivotally mounted the rear

end of the dog lever 164 whose forward

. hooked end 165 is adapted .to be dropped
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‘key shaft 171.

into the path of the cam tooth 166 on the
-cam wheel 167 *hat is pinned to the segment
gear shaft 16:. Normally the dog lever 164
15 held raised (as shown in Fig. 7) by the
engagement of its lateral stud pin 169 with
the upper edge 170 of the crank arm 140
that is secured on the key-release or total-
But when said crank arm
140 is rocked downward by the rocking of
said shaft- 171, the said dog lever 164 is
pulled downward by the tension of its spring
172, thereby bringing its hooked forward
end 165 into the pith of said tooth 166 of the
cam wheel 167, so that the continued rota.
tion of the segment gear shaft 168 causes
said cam to pick up and draw the said lever
164 forward toward the position shown in
Fig. 87, whereupon the shoulder 173 of said
dever 164 comes into contact with the shoul-
der 174 of said cam 167, thereby blocking a
further rotation of said cam and its shaft
168, the forward upper cam edge 175 of the
lever 164 tending to jam under the bushing
of the shaft 171. But in normal operation
of the machine, without over-speeding or
jerking, this jamming action is arrested and
the lever 164
mal, by the pull of its spring 172, as soon
as the apex of the cam tooth 166 passes under
the apex of the hooked lever-end 165, as
dindicated in Fig. 37, thus returning the

instuntly returned toward nor-

1

o

wheel 162 to normal. If, however, the mech-
anism is over-speeded, the segment-formed
welght 176, peripheral to the wheel 162 and
swung from the same shaft 122 by the pend-
ent arms 177, moving on a greater radius
than the periphery of said wheel 162, and
pulled forward by the same crank pin 163,
will swing farther forward than the adja-
cent periphery of wheel 162, such further
swing being oceasioned by the centrifugal
impetus due to the aforesaid greater radius
on which the weight 176 is swung, and being
accommodated by the slots 178 in said swing-
ing arms 177 and in which the crank pin 163
isengaged. And such further swing or throw
of said swinging weight member 176 will
tension the spring 179 that is stretched be-
tween the peripheral eyelet 180 on the wheel
162 and the lug 181 that Projects from the
upper part of the rear ed geof one of the arms
177; and such tensioning of said spring 179
will momentarily hold thé wheel 162 and dog
lever 164 at the forward limit of their move-
nient, giving a momentary dwell of the jam-
ming or blocking action just above men-
tioned, thus checking the, too violent jerking
or speeding of the segment gear shaft 168
and detaining the main-cam shaft of the
machine, through the meshing of the respec-
tive gear members on the left ends of said
two shafts (see Fig. 3). This momentary
dwell of the blocking action is immediately
relieved by the swinging weight 176 swing-
ing back to normal gravitatively and under
the tension of the aforesaid spring 179 and
in so returning, the rear end of said weight
176 will strike the pin 182, which projects
radially from the periphery of the wheel
162, and thereby force the said wheel to
swing back toward normal and withdraw
the dog lever 164 from its jamming or block-
ing position,

"o prevent the column-actuator rock shaft.
183, (corresponding with the shaft whose ac-
tion is described at lines 56 ef seg. of page
2 of the aforesaid Patent. No. 853543) of the
machine from being pushed backward until
the forwafd stroke of the crank handle has
been completed, the rock shaft crank 184 is
provided with a iegment ratchet 185 {Figs.
3, 76) whose fine-spaced teeth are adapted
to be engaged by the pawl 186 that. is held
pressed upon said ratchet by the spring-
pressed pawl 187 throughout the forward
stroke of the rock shaft. But at the con-
clusion of the forward stroke said pawl 186
is lifted clear of the ratchet by the lug 188
projecting upward from the forward end of
the ratchet, and is held in such raised posi-
tion throughout the rearward stroke, by vea-
son of the engagement. of the free tip of the
spring-pressed pawl 187 with the notch in
the end of the upwardly projecting arm 189
of said pawl 186. And at the conclusion of
the rearward stroke of the said rock shaft
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segment 185, suld pawl 186 is thrown back
into active position by contact of its for-
ward lower end with the lug 190 projecting
upward and rearward from the forward end
of said ratchet (Fig. 3).

The reverse pawl 191 and its segment.-
formed ratchet 192 (Figs. 3, 29), forming a
device to prevent reversal of the nain-cam
shaft (corresponding with the shaft de-
scribed at lines 46 ¢t seq. of page % of the

- aforesaid Patent No. 853542) interinediate
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the limits of either its forwurd or its back-
ward stroke, are placed on the left side in-
stead of the right side of the machine, the
said ratchet 192 being mnde integrally a
part of the sume member that drives the
main-cam shaft. In this manner the re
verse pawl is brought immediately to the
work 1t must perform and torsion of the
long main-cam shaft is obviated snd the
action of the pawl rendered move inme-
diate and positive. To hold the suid (!mwl
to its work and prevent it from shifting
or dead-centering during the operation of
the machine, the forwardly projecting tip
of said reverse pawl 191 1s provided with
a lateral lug 193 which is adapted to be en-
gaged by a guide-piece 194 projecting up-
ward from the middle portion of the con-
necting rod 195 that swings forward and
backward during each forward and back-
ward rocking of the main-cam shaft 192.
During the f%rwa,rd movement, said reverse
pawl lug 198 is engaged under the latersl
curved lip of said guide piece, thus holding
the forward end of the reverse pawl i s
depressed position ; and during the rearward
movement, said lug engages the upper face
of said lip, thus holding the forward arm
of the reverse pawl in its proper raised po-
sition,

In canceling (the operation describeil gen-
erally at lines 125 et seq. of page 4 of the
aforesaid Patent No, 853543), the top-le-
vers sometimes go to the top of their stroke
very suddenly and in rebounding may have
a tendency to pull the corresponding nu-
meral wheels around one adding space. To
further guard against this the pinion disk
196 is periphex"a]%y notched at 197 (Figs. 17,
19) and a pinion disk stop pawl 198 is
mounted on the same transverse rod with
the carrying lever 199. Each such pawl
has at its upper end a detent lug 200 that
is normally pressed into engagement with
said pinion disk notch 197, preventing move-
ment of said pinion disk 196, but is pressed
out of-such engagement by the forward

cswillging of ‘the carrying-lever resefting

pins®01 against the forwardly and laterally
projecting arm 202 of said pinion disk stop
pawl 198, ‘

The paper-lock pawl (corresponding with
the device whose action is described at lines
68 et seq.-of page 2 of the aforesaid Patent

1,308,602

Na, 69505657 s arvanged on the Jef hand
side dmstead of the right hand wide of Che
machine wnd adapied to cowct with the pro-
viously mentioned segment rafchet mmboer

EO2 ) the sane eadchiet with which Lhe reverss o

pawl 191 comcts. And ay in the case of
said reveise pawl, thig disposition of the
paper-lock pawl renders the action of the
latter pawl more uwmediate and positive
and obviates the {orsional strain and lost
motion that might resnlt fron having tho
paper-lock paw! coact with a member lo-
cated on the othey or right hand end of the
long nwiv-can shaft 192, romote from the
place at which the driving power, agrainst
whieh wnelhy e oamets, iy oapplied 1o said
shat

T obiviule any prosthbiliy of the carrying
Pawls 200 (§ Brosts 20 smnplog ong
of thetr propes viigeinent with e raialyeg
they drive depeniing with e ratrhet

B

tecth deacribyag o Piess 3260 L5 oy ixf praffe 3
of the alorew nd Patene No 8811951 tramnen.
verse rod sl e focated e soer Bhe o

ward paet of Lho driving end of said prwls
and the adjucent upper edge of said pawls
1s shaped Lo cni thereunder,

To check overanomentum and  further
prevent aver-rotation of the nwnmners) wheels
(corresponding with the nunieral whesls de-
scribed at lines 23 o/ cog. of page % of the
aforesaid Putenr N, 661121}, thera 1s pro-
vided an escapernint paw} 206 ( Figs, 17, 20—
26), pivotally movnted on the transverse
red 207 wod having Hs bock-and-forth osell-
Iation Hnited Ty e tranavesse o) S8 §riLE -
ing through the elongated sior 208 in the
body of said pawl Fhe front and venr i
wardly projecting arie, Siivand 910 of s34
pawl partly eooomipass the ratehet member
212 that s fust with the punwral wheel, and
alternately enguge teeth on opposite sides
of said ratchet, intercepting the ratchet at
each one-spuce movement but afllowing one
tooth after snother to escupe, as indicated
in Fig~20, effectually rhecking any over-
rotation of the wheol

Imtotaling operations ¢ corresponding with
those described at lines 20 o seq. of page 4
of the atoresaid Patent No. B53543), a pin
213 on the pinion disk, moving clockwise as
seen In Fig. 23, enpages the shonlder 214 of
the aunswer-paw] 213, thereby determining
the positioning of the top-levers and their
corresponding type-heads, for the recording,
of the answer or total. Thig answer-pawl ig
delicately pivoted and under the tension of
the delicate spring 216, and there is some-
times a possibility of grit or oil causing it to
stick in the inoperative position into which
it is prossed by the counter-clockwise move-
ment, over its ends, of the aforesaid pin 218,
during the ordinary adding operations of
the machine. To obviate the possibility of
the answer pawl so sticking in inoperative
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posiiion, the outer end of saild pawl on the
side of its pivot nearer its spring 216 s
shaped outward mto a cum edge 217 which
makes contact with and is pressed inward by
the pin 2138 each time said pin passes over it
in said counter-clockwise direction during
the ordinary adding operations of the ma-
chine, so that the said pawl is repeatedly
freed and swung both ways on its pivot dur-
Ing every operation of adding a column of
numbers and all possibility of its becoming
Jammed or stuck in non-operative position,
with its free end depressed instead of held
out from the axis of the numeral wheel, is
practically obviated.

When the hammer-returning bail 218
(Figs. 8,12, 66), whose action is described at
lines 104-106 of page 7 of the aforesaid Pat-
ent No. 858543, is swung against the tension
of its springs 219 (Fig. 12), frictional re-
sistance is minimized and practically ob-
viated by the sheet metal clips 220 and 221
through which said springs are conneeted
with said bail, the wntually contiguous
edges of said clips being rebent into lips 222
and 223 (Figs. 67, 68) that interengage and
hinge upon each other in such a manner as
to practically eliminate frictional resistance
of the swinging movement of one clip on the
other that must occur as the oscillating bail
moves against the tension of the strong
springs 219 whose other ends are attached at
a fixed position on the inner wall of the top
casing of the machine. Fig. 69 (on Sheet
28 of the drawings) particularly indicates
the peculiarly frictionless manner in which
these ¢lips interengage and hinge upon each
other, the extreme free edge of the rebent
lip 223 (of clip 221) merely rocking upon
the slightly concave lower face of the re-
bent lip 222 (of the clip 220), so that as the
bail 218 swings back and forth, under the
stretching and retraction of the strong
springs 219, there is practically no fric-
tional rubbing along the place of cngage-
ment between the elips that are attached to
the said springs and the clips that are at-
tached to the bail member,

To give more time for the operation of a
long succession of carryings across the width
of the machine (such, for instance, as the
series of carryings described at lines 45-49
of page 6 of the aforesaid Patent. No.

- 853543) , the carrying pawls are tripped at

55

60

the initial part instead of the latter part of
the return stroke of the handle crank of the
machine. To effect this the main-carrying-
pawl 224 (Fig. 2), which effects the trip-
ping  f all the carrying mechanism, is pro-
vided uear its lower rear end with a spring
pressed flipper-pawl 225, adapted to be cn-
gaged by a pin' 226 on the main-cam, 134,
of the machine. This flipper-pawl is merely
pressed out of the way by said pin as the
part of said main-cam bearing said pin

i1

moves over it during the forward stroke of
the handle lever of the machine, but just at
the nitial part of the return stroke said pin
positively engages said flipper-pawl and
thereby shifts the aforesaid wain carrying
pawl 224, immediately tripping ofl all of
the carrying mechanisims across the series of
numeral wheels of the machine. .

Other features of the mechanism will be

apparent from inspection of the drawings;
and, as before stated, the general construe-
tion and operation of the machine will
be understood from the specifientions of
the prior comptagraph patents hercinabove
cited, -
My invention is hereinabove set forth us
embodied in one particular form of con-
struction, but it may be enmbodied in other
forms within the statement of claim herein-
after made.

Ielaim:

L. In a printing adding-machine, in eom-
bination :multiple-order adding-miechanisn ;
printing mechanisig inclading » plorality
of side-by-sude type-members for the series
of denominational orders: colimn-actuators
for suid ovders, arranged in the same right-
and-left succession: and swinging connee-
tions between said type-members and col-
umn-actuators, said connections extending
transversely across the wachine and heing
telescopically nested with each other; sub-
stantially as specified.

2. In a printing adding-machine, in com-
bination : multiple-order adding-mechanism ;
printing-mechanisi, including the plurality
of side-by-side type-heads; the colunm-acti-
ator levers for the corresponding denomini-
tional orders, arranged in the sme right-
and-left succession: and the swinging type-
head-connections telescopically nested with
each other; substantially as specified.

3. In a printing adding-machine, in coni-
bination : wultiple-order adding-inechanism g
printing mechanisin, including a plurality
of side-hy-side type-members for the series
of denominational orders; colamn-actuators
for said orders, arranged in the same right-
and-left succession; and swinging connce-
tions between said type-members and col-
umn-actuators, said connections extending
transversely across the machine and being
telescopically nested with each other and
disposed in a right and a left group with
respect. to the’ type-heads; substantially as
specified. '

4. In a printing adding-machine, in com-
bination : multiple-order addimg-mechanisimn ;
printing-nicchanisiy, induding o plurality
of side-by-side type-members for the series
of denominational orders; column-actnators
for said orders, arranged in the same right-
and-left succession; and swinging connee-
tions between said type-imembers and col-
umm-actuators, sald connections extending
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transversely aeross the amehine and being
telescopically nested with each other and
disposed oo vight and s deft group with
respect 1o the type-tuadds and i oan upper
anda lower seviess substaniially as specified.

5. Ino printing adding-machine, in com-
busaton s nindtiple-order udding-mechanism
printinganechanism, including the plurality
of side-by-side type-headss the column-actu-
ator levers for the corresponding denomina-
tional orders, arranged in the swne right-
and-left successton: and the SWinging type-
head-connections telescopically nested with
each ather wnd disposed in & pight and a left
group with respecdh Lo the type-heads; sub-
stantiadly ae specified.

6. Tua vrintiog adding machine o cone
hinration Daudfiple-ordor adding-meshunism ;
printing- tehadsi, nebad e Lhe plarality
of ade ey cide Sype bals s the columme netu-
nior devere o e soveaspanding denuming-
‘ wrinnged i ihe same right-
Comeseesian aand the swinging Ly pe
tedescopioally nested with-
each other ard disposed tnoa right and o left
group with vespect to the type-heads and in
At upper aid a lower series; substuntilly as
specified.

7. Tu a priuting adding-machine, in com-
bination Dmultiple-order adding-mechanism;
printing-mechanisn ineluding side-by-sidd
type-hammers for the series of denomina-
tional orders, and corresponding side-by-side
hunyer-release  devices:  column-actuators
for the respective orders, arranged in the
sahio right-and-left. succession: and trans-
mission connections between said column-
aetuntors and hamuer-release devices, said
sprnections heing telescopicallv nested with
wach ather; substantially as specified.

8 Tna printing adding-maching, in com-
sination : wultiple-order adding-mechanism ;
printing mechanisn, including side-by-side
type-hammers for the series of denomina-
tional orders, and the corresponding ham-
wer-release levers; the column-actuator le-
vers fur the respective arders, arranged in the
same right-and-left sucdession ; and the trans-
verse connections, telescopically nested with
each other, transmitting movement to said
hammer-release levers ; substantially as speci-
fied.

- In a printing adding-machine, in com-
bination : multiple-order add ing mechanisin;
printing mechanism, and its actuating de-
vices, for printing the items added totaling
deviees for causing said printing mechanism
to print the total of the items added; a gov-
ernor mechanism for controlling the speed
of action of the machine during adding op-
erntions, and provided with an automati-
cally operated adjustment to give a reduced
speed during totaling operations: substan-
tially as specified. ,

10. In-a printing adding-machine, in com-

[ENIREEE
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bination: multiple-order adding mechanism;
printing mechanism, and lts actuating de-
vices, for printing the iteras ndded ; totaling
tlevices; canceling devices; and the three-
speed governor device for providing a re-
duced speed of action of the machine during
totaling and canceling operations; substan-
tinlly as specified.

11. In a key-set adding machine, in com-
bination : multiple-order adding mechanismn ;
actuating devices therefor; key-set devices
adapted to engage said actuating devices at
various points and so determine the extent
of the uctuating movement in the different
lenominational orders; and jaw -devices for
retaining said key-set devices in proper en-
gagement with said actuating devices during
actuating movements; substantially as spect-
fied,

12 In an adding-machine, in combina-
tion: the key-set actuating-lever connec-
tions: the cam-toothed adding-aris; the
cani-toothed answer-arms; and the alligator-
jaws for retaining said key-set counections
in proper engagement. with said adding-
arms and answer-arms; substantially as
specified. .

13. In an adding-machine, in - combina-
tion: multiple-order numeral-wheel mecha-
nism, including the spring-actuated carrying
pawls for the series of denominational or-

ders, and the ratchets engaged by said.

pawls: and the retaining device for holding
said pawls into proper engagement with
their ratchets during carrving movements;
substantially as specified.

14. In a printing adding machine, in com-
bination: the nml@ple—oxﬁer adding mecha-
nisin; the printing mechanism; the actuat-
mg mechanising operating connections be-
tween said adding-and-printing mechanisms
and said actuating mechanism, and between
the latter and the totaling mechanism ; and
the totaling mechanism, whereby the print-
ing-mechanism, independently of the normal
actuation of jts actuating-mechanism, is
caused to ppint the total registered by the
adding-mechanism, said totaling-mechanism
including the answer-pawls for determining
the extent of movement of the actuating
mechadism during totaling, said answer
pawls being provided with cam projections
whereby they are adapted to be positively
shifted into normal operative position i f dis-
placed therefrom during the ordinary add-
ing operations of the machine; substantially
as specified. ’ :

15. In a multiple-order printing adding
machine, in combination: adding mecha-
nism; printing mechanism totaling mecha-
nism; canceling mechanism; main actuat-
ing mechanism baving a rocking drive move-
ment; and connection devices whereby said
printing mechanism is timed to be actuated
during the initial stroke and said canceling
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mechanism during the retsrn stroke of said
rocking drive movement, at each totaling
and eanceling operation” of the machine:
substantially as specified,

16. In a maltiple-order printing adding
machine, in combination : the adding mecha-
nisny, including a series of carrying wecha-
nism for the series of denominational orders;
totaling mechanism ; main actnating mecha-
nism having a rocking drive movement; op-
erating connections between the adding-and-
printing mechanisms and  the actuating
mmechanism, and between these mechanisis
and the totaling and canceling mechanisms;
and eonnection devices whereby the carrying
nechanisms are tined to be fripped at the
initial part of the return stroke of sat rock-
ing drive movement; substantially us spects
fed,

bination: a main driving rock-shaft: adding
mechanising « main driven rock-shuft for
transmitting  driving actuations to  said
mechanism; and u segment-ratchet memher,
coacting wilh a two-way reversible pawl, for
preventing reversal of (he wovenent of said
driven rock-shaft intermediate the liiits of
both its initial and return strokes, sail seg-
ment-ratchet being secured to the driven end
of said driven rock-shuft, to obviate forsion
and lost motion : substantially as specified.
18. In a printing adding machine, in com-
bination : adding mechanisim; a ninin driven
rock-shaft for transmitting driving setua-
tions to said mechanisni; and @ sConent-
ratehet member, concting with a two-way re-
versible pawl, for preventing reversal of the
movement of said rock shaft infermedinte
s initial return

anid

17. Ina printing adding machine, In com-

ia

strolces, waid reverse-paw! Deing provided
with a shiftable guide for retaining it i one
of its operative positions during the initial
stroke of suid rock-shaft and in its of 187 op-
erative position during the return stroke:
substantialiy as specified.

19. Ina printine adding machine, in cow-
bination : multiple-order adding mechanism ;
printing mechanism, inchuding a plurality of
printing haminers for the series of denoni-
national  orders, and the spring-pultiod
swinging bail for resebting the gang of luon
mers, sald bail belng connected with its
springs by the sheet-metal clips having rve-
bent lips interengaged to permit free Bibg-
ing inovement of one elip in respect to the
other; and netuating devices for said mecha-
nisin g substantially ns speeified.

200 In o nnidtiple-ovder printing
machine, in combination: adding

neeein
nism: including paper holding and feeding
devices; a driven rock-shaft for tyronsmii.
ting driving actuations to said mechanizm :
paper-locl device for tripping o locking

pawlinto operative position when the ened of
the paper being fed through the printing
mechanism is reached; and a ratehet e
her to be engaged by said focking pawl, said
ratehet member belng seeured to the driven
end of sald rock-shaft, to shviate torsion ane
fost motion s substantially as specified.

In testimony whereof I have hereunto st
my hand in the presence of two subseribing
witnesses.

FREDERICK A, NTEMANN.

Witnesses:

Hexey Love Cranges,
H. M. Muspay,

&

it



