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No, '763,692.

UNITED STATES

Patented June 28, 1904.

PAaTENT OFFICE.

WILLIAM HENRY PIKE, JR., OF ST. LOUIS, MISSOURI, ASSIGNOR, BY
DIRECT AND MESNE ASSIGNMENTS, TO PIKE ADDING MACHINE
COMPANY, OF ST. LOUIS, MISSOURI, A CORPORATION OF MISSOURI.

‘ ADDING AND RECORDING MACHINE.

SPECIFICATION forming vart of Letters Patent No. 763,692, dated June 28, 1904.
Application filed August 19,1902, Serial No.120,222. (No model)

To all whom it may concermn:

Be it known that I, WirLiaym Hexry Pixke,
Jr., acitizen of the United States, residing at
St. Louis, in the State of Missouri, have in-
vented certain new and useful Improvements
in Adding and Recording Machines, of which
the following is a specification.

This invention relates to adding and record-
ing machines, although some features of the
invention may be used on adding-machines
which do not record. '

The invention is particularly applicable to
machines in which there is a separate series of
keys for each adding-wheel; but some fea-
tures of the invention could be employed on

_ adding-machines using one series of keys only
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for all the adding-wheels, and it is to be un-
derstood that while my invention as illus-
trated and described is embodied in a machine
having several series of keysI do not intend
to restrict myself to the use of some of the
features in any special class of machines.

The object of my invention is to generally
improve the structure and mode of operation
of adding and recording machines, and par-
ticularly to produce one which can be oper-
ated with a minimum of effort on the part of
the operator and in which the possibility of
involuntary error in manipulation is almost
entirely eliminated. '

The invention will be fully described here-
inafter, reference being had to the accom-
panying drawings, in which—

Figure 1 is a perspective view of a machine
embodying my invention. TFig. 2 is a sec-
tional side elevation.. Fig. 3 is a plan view
with the paper-carriage removed. Fig. 4 is
a longitudinal central section of a portion of
the machine on the line 4 4 of Fig. 3. Tig.
5 is a sectional side elevation on line 5 5 of
Fig: 3 of the rear portion of the machine.
Fig. 6 is a similar view, also on the line 5 5
of Fig. 3, of the front portion of the machine.
Fig. 7is a part plan of Fig. 8. Fig. 8isa
sectional elevation of the type-striking mech-
anism and adjuncts; Fig. 8% an enlarged
view of one of the types and supports. Fig.

‘mechanism on line 18 18 of Fig. 20.

9 is a front view of Fig. 8. Fig. 10 is a side
view of the total and subtotal actuating mech-
anisms. Fig. 11 is a plan view of Ifig. 10.
Fig. 12 is a sectional elevation on the line 12
12 of Fig. 11. Fig. 13 is a detail perspective
view of a detént-shifting device used in con-
nection with the total and subtotal mechan-
isms. Fig. 14 is a side elevation of the driv-
ingand starting mechanism. Fig. 151s a plan
of the same in part section. TFig. 16 is a sec-
tional view of the key-operated mechanism.
Fig. 17 is a vertical section on line 17 17 of
Fig. 16 looking in the direction of the arrow.
Fig. 18 is a sectional side view of the adding
Fig. 19
is a similar view on line 19 19 of Fig. 20.
Fig. 20 is a plan view of a portion of the add-
ing mechanism; Fig. 21, a detail view of the
friction disks and rings of the driving mech-
anism; Fig. 22, a plan showing the arrange-
ment of numbers at the lower ends of the
types of each carrier.

The driving means.—Ais the base. 313 rep-
resents adding-wheels,and 201 represents keys
in series, each series numbered ““1” to “*9.7
The working shaft 922, Figs. 4, 14, 15,1s a
rock-shaft with two arms 904 and 905 at one
end, and to the arm 904 is connected a link
109, also connected to the side of a cam-disk
115, Figs. 5 and 14, on a short shaft 176,
around which turnsa hollow driving-shatt 175.

All the movements of the different parts
of the machine necessary to add and record
any number after depressing the necessary
keys are imparted on a single movement or
revolution of the shaft 176, which is then ar-
rested at a point where the said parts have
assumed their normal position of rest. To
avoid the delay, labor, and uncertainties re-
sulting from operating the working shaft by
hand, the shaft 175 is driven continuously
from a suitable motor and has such a fric-
tional or other connection with the shaft 176
that the two will turn together so long as the
shatt 176 is free to turn; but when the rota-
tion of the shaft 176 is arrested that of the
shaft 175 may continue. Any suitable fric-
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‘the latch 178.

2

tional or other connection capable of permit-
ting the shaft 176 to be arrested when re-
guired may be used; butone which has proved
effective will now be described. ,

The shatt 176 is provided with a series of
disks 100, fitted on the shaft to turn with it,
but movable on the shaft lengthwise. Alter-
nating with these disks are rings 101, fitted
to turn loosely on the shaft 176 and having
projections 101* on their peripheries; and be-
tween each ring 101 and disk 100 is a ring
180, of non-abrasive material, these rings 180
being also fitted to turn loosely on the shaft
176.  The shaft 176 is threaded to receive a
nut 150, and a spring - washer 102 is inter-
posed between the nut and the outer disk 100,
and by adjusting the nut the ringsand disksare
pressed together. The inner end of the shaft
175 is enlarged and recessed, so as to inclose
the rings and disks, and is provided with suit-

able grooves 172 to receive the projections .

101* of the rings 101. * The pressure of the nut
150 and washer 102 producesfriction between
the disks 100 and rings 101 and 180, which
tends to turn the auxiliary shaft 176, sup-
porting the disks. These parts constitute
the frictional connection between the shatts
175 176, so that, although the shaft 175, Fig.
15, rotates continuously, the shaft 176, which
operates the parts of the machine, cannot
start until a detent—for instance, a latch 178-—
is lifted from the shoulder 110 of the cam-
disk 115. This results from depressing a key
103%, Figs. 1 and 14, thereby rocking a lever
105, connected therewith, and raising a link
104, on the upperend of which bearsa lug134
on the lateh 178. A spring 112 draws down
A cam 106 on the shaft 176
on each rotation pushes -back the link 104
from below the stud 134, so that the latch 178
will drop into position to be struck by the
shoulder 110 and stop the operation of the
said parts after each number is registered or
recorded—as, for instance, at the end of a
complete rotation of the shaft and after ef-

 fecting a complete oscillation of the shaft
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922—and this results even if the key 103" is

“held down continuously. It will be seen that

the working shaft is not actuated by the
power of the operator, butis positively driven
by the motor to effect a complete operation
and is then automatically arrested, the op-
erator simply depressing a starting device
after the keys have been properly adjusted
to determine the amount to be indicated.
The adding or accwmulating means.—The
recording devices, as shown, consist of type-
levers 403, Figs. 4 to 8, one to each series
of keys, and which oscillate on a shaft 420,
and each is jointed to a strip 404, carrying a
rack 405, which actuates the pinions 3885,
Figs. 4, 18, 20, secured to the adding-wheels
313, carried by a swinging frame D. Fixed
pawls 307, Figs. 18, 19, 20, serve to lock the
pinions 385 to prevent accidental turning.
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Each rack 405 has a sliding movement on the
strip 404 and is drawn back by a spring 460,
Figs. 18, 19, 20. A lug 461, Figs. 18 19, on
the rack projects into a recess 462 in the strip
and limits the sliding movement of the rack.

When the adding-wheels are turned in the
direction of the arrow, Fig. 18, the shoulders
311* of cams 311 (one at the side of each wheel)
are carried away from lugs 303* on detents
303, and the inclined edge g of each cam 311
will nearly contact with the end of its detent
303 when the wheel has been-turned nine units
or steps. In moving the tenth step the edge

g will depress the detent, which will thus

carry a lug 303" on the detent 303 out of the
path of a stud 405%, Figs. 18 and 20, on the
rack that coacts with the adding-wheel of the
next higher order of numbers, and the rack
will thus be permitted to move a step beyond
its normal position at rest and thus move its
coacting pinion and adding-wheel a step upon
the completed revolution-of the cam 311 of the

. wheel of the lower order.

- When the detent 303 is depressed, a verti-
cal pawl 804, Figs. 18 and 19, will move for-
ward over a shoulder /% of the detent and then
prevent it from rising until a frame G, Figs.
6, 18, 19, swings back a bar 324, carried there-
by, and pushes back the pawls 304 from off the
shoulders 4 of the detents 803, which are then
lifted by springs 808°. The frame D isswung
to carry the pinions of the adder-wheels into
and out of engagement with the racks by
either of two independent meansactuated from
the working shaft.

The left-hand arm 305 of frame D, Figs. 6
and 7, connects with a toggle-link 810, joint-
ed to the other toggle-link 809, the movement
of the toggle raising and lowering the frame
D. The toggle is operated from a- recipro-
cating link 714, the movement being limited
by a lug on a plate 310* at the end of the link
310. - ’

Thelink 714 is connected to an arm 710, Fig..
5, and as the shaft 922, Figs. 5 and 12, oscil-
lates in one direction the rear shoulder 901%on -
a plate 901 on said shaft contacts with a stud
750 on the lever 710, Fig. 5, which swings
forward. The return movement brings the
shoulder 901" to the stud, swinging back the
lever 710. ‘

The stem 202, Figs. 16 and 17, of each num-
bered key 201 has notches 202* and 202" of
different depths. Springs 280 lift the keys
and pawls 207, which are secured to longitu-
dinal shafts 220, engage the notches, and hold
down the keys, the pawls of each series of
keys being on the adjacent shaft, so that af- .
ter one key of a series is depressed the de-
pression of another key in the same series will
swing out all the pawls and release the de-
pressed key, which will rise. The depression

of the upper blank key of a row swings the
pawls to liberate a key of that row improperly
depressed, the upper key rising as soon as
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pressure is removed therefrom, as the notches

‘of such keys are not so arranged that they

will be held down by the pawls.

Ondepressing a key its lower end is brought
into the path of one of a series of studs or
stops 430, projecting in both directions from
the coacting rack-strip 404, and the key-stem
thus limits and defines the subsequent move-
ment of the strip and its rack and the extent
to which the number - wheel is turned, the
stops 430 being progressively farther from
the key-stems, so the strip moves to a greater
extent in proportion as the key depressed in-
dicates a higher number, as shown, and the
parts are arranged so that each strip has a
movement of one step at each operation of
the machine, even if no keys may have been
depressed. This will bring the cipher-print-
ing character into printing-line, but without
turning the adding-wheel. The normal posi-
tion of the stop 480 on the strip 404, which
coacts with each key numbered *“1,” is two
steps to the rear of said key, the position of the
other stops, 430, being progressively one step
farther to the rear of its coacting key-stop,
the stud 430, which coacts with each “‘9” key,
being ten steps away.

A detent-arm 205, Figs. 4,18, 16, 17, secured
on each shaft 220 near its end, is held in the
path of the stop 430 on the strip 404 near the
No. ©*9” key by a spring 282, Fig. 13, which
also tends to turn the shaft 220 and hold the
pawls 207 against the key-stems and in the
notches thereof.

When all the keys in a column are up, the
pawls 207 are all in the deep notches 202°, and
the detent-arm 205 of each shaft acts as astop
for the coacting strip 404, which can only
move one step forward until itsstop 430 strikes
the arm 205, securing the result before stated.
When-one of said keys is depressed, its pawl
207 is swung out from the deep notch and then
enters the shallow notech 202* and holds the
key down, and all the coacting pawls swing
out, but not far enough to remove them from
the deep notches 202" of the other keys of the
series; but the coacting detent-arm 205 is car-
ried out of the path of the stop 430 on the
strip 404, which can then slide forward until
its adjacent stop 430 strikes the stem of the
depressed key. ‘

The type-lever shaft 420, Figs. 4 and 5, car-
ries two pendent arms 400, Fig. 8, connected

by a cross-strip 401 and cross-rod 402, the lat-

ter carrying a,roll 402%, Fig. 4, which bears
on a cam-plate 900 on the shaft 922. The
strip 401 holds the lower ends of the type-
levers 403 in their rearmost positions each
against the tension of a spring 404™

The rack-strip 404 of each column at each
operation where no keys are depressed moves
forward one step until arrested by the detent-
arm 205, and in this case the rack of said strip
will not be moved. ,

When a numbered key is depressed, the

a3s
<

strip 404 moves forward until its stop strikes
said key, carrying the rack without turning
the pinions, the frame D heing normally ele-
vated. After the movement of the strips
ceases the frame D and pinions are depressed
automatically and each rack engages the pin-
ion and on returning turns the pinion and
adding-wheel,the extent of revolution depend-
ing on the distance the strip 404 in returning
to its position moves the rack.

To the swinging frame (3, Fig. 6 and dot-
ted lines Figs. 18, 19, are attached two lon-
gitudinal rods 300, Fig. 7, connected to a
swinging frame K, Figs. 4, 5, 10, 12, 14, 16.
A roller-stud 951* on the plate 901, Figs. 5
and 16, and a roller-stud 951, Fig. 14, on the
arm 905, Fig. 14, when the machine is at rest
are in contact with projections 907* on the
frame IS, and the swinging frame G is thus
held in forward position.

In operating the machine the shaft 992 ig
rocked and the roller-studs on the plate 901
and arm 905 are first withdrawn from the pro-
jections 907* on the two rods 300, and the
frame G is drawn to the rear by springs 300%,
Fig. 6, so that the pawls 304, Fig. 18, will
bear against the edges below the shoulders A
of the detents 303 under spring tension, and
the racks 405 can be drawn by theirsprings 460
backward, with the lugs405*, Fig. 20, resting
against the lugs 803". When a number key
or keys have been depressed and the working
shaft isoperated, each cooperating strip404is
carried forward to an extent depending on the
keydepressed. The frame Disthendepressed
to bring each pinion 885 into engagement
with its rack 405, and on the next backward
movement of each strip the number-wheel is
turned to an extent corresponding to that to
which the rack was carvied forward. If any
one wheel is turned sufficiently to depress the
adjacent detent 303, the backward swing of
the frame (¢ will then permit the pawl 304 to
swing back,when, havingescaped contact with
the edge in front of the shoulders /. it passes
above said shoulder as the cam 311 depresses
the detent, and the pawl 304 then holds down
the detent until the wheel completes its move-
ment and the action for carrving to the next
wheel is effected. As the movements of the
working parts-of the machine terminate the
frame G swings forward and the pawls 804
are swung forward to normal position and re-
lease the detents 308, which then rise. This
also moves the racks 405 forward to normal
position by the contact therewith of the cross-
bar 325, carried by the arms 308 of the frame (+.

It will be understood that each spring 460
forms a flexible connection between one of the
strips 404 and the rack 405, supported by said
strip. Normally the detent 303" holds the

rack 405 in such position that the spring 460,
connected to that rack, is under tension.

~ If during the operation of the machine the
strip 404 and rack 405 of the order to which
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an additional carrying operation is to be im-
parted are stationary or in their normal posi-
tions at the time the cam 311 of the wheel 313
of the next lower order rocks the lever 303,
the spring 460 being, as aforesaid, under ten-
sion collapses, and although the strip 404 re-
mains stationary the rack 405 is moved rela-
tive to said strip through a distance corre-
sponding to one step. If, however, the spring
and rack of the order to which the carrying
is to be transmitted be in motion at the time
when the detent 303" is removed from the path
of the stud 405" the rack will continue to
move with the strip 404 thronghout the entire
movement of the latter, the spring 460 acting
at such time merely as a connecting-link be-

tween the strip and rack and will not be

stopped, as it commonly is,one step before the
strip 404 completes its rearward movement—
that is, in the latter case the rack and strip
will move together throughout the entire rear-
ward movement of the strip, whereasnormally
the detent 303", acting on the stud 405%, stops
the rearward movement of the rack one step
in advance of the completion of the corre-
sponding movement of the strip.

The recording means.—The roller - platen
880, Figs. 4,5, 8, is below the curved arms
408" of the type-levers 403, each, as shown,
carrying ten sliding type-bars 490.

At each full operation effected by one rock-
ing movement of the shaft 922 each type-car-
rier will move at least one step, so that in all
columns where no key is depressed the car-
riers will be in position to.print ciphers and
in columns where keys are depressed the car-
riers will be moved different degrees to bring
each type-bar in position to print a figure
corresponding to the key depressed in such
column.

The type-bars are moved to effect the print-
ing by spring-actuated hammers 501, one to
each type-carrier. _

A series of pivoted catches 503, Fig. 8, hold
back the hammers, each of which has a lateral
Ing 501* on its forward end engaging a hook
503" on the head of a swinging catch 503.

At each operation of the machine the arm
903, Fig. 8, moves to the position indicated in
dotted lines, lifting at the end of its movement
a link 511 and rocking a pawl-carrying frame
H on its shaft 530. In columns where a key
is depressed the type-levers 403 will have
moved sufficiently to carry projections 403*
above studs 559 on pawls 504, pivoted at 505
to the frame H, which pawls have hooks that
when the forward end of the frame H descends
will engage projections 503° of the respective
catches 503 and swing back their upper ends
and release the hammers. 1In columns where

no key is depressed the type-levers do not rise
sufficiently to carry their projections 403*
above the roller-studs 559, and when the pawls
504, coacting with such columns, descend their
upper ends will be pushed forward by the pro-
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jections 403%, and their hooks will not engage
the projections 503°, and consequently the
hammers in such columns will not be released.
To print such ciphers to the right of the col-
umns of highest order in which a figure is
printed, each catch 503 has a lug 503" engag-
ing the catch 508 next to the right, (see Fig. 9,)
and the movement of one catch 503 to release
its hammer will be transferred to the next,
and so on, and thus effect the movement of all
the other catches 503 to the right, even if no
key has been depressed. This permits the
hammers to the right to be released to print
ciphers; but no catches to the left will be
moved. :

To restore the hammers to normal position,
there is a swinging frame I, Fig. 8, consisting
of the side levers 502 and connecting-bars 550
558, the latter extending across under the ham-
mers. A projection 900* on the cam 900 on
the shaft 922 engages the bar 550 and swings
the frame to lift the bar 558 and the hammers
as the shaft 922 rocks on returning to position.

In starting, the frame I swings to carry the
bar 558 down, leaving the hammers free.

The adding or accwmulating operations.—
To add different amounts together, the proper
keys are depressed, and the starting-key 103°,
Fig. 14, is depressed, lifting the latch 178 and
permitting the shaft 176 to make one effective
movement, when the connecting-pitman 109
will rock the shaft 922 and the main cam 900,
Fig. 4, will be rocked and permit the frame J,
Figs. 4 and 5, to swing forward, and thus per-
mit the type-levers and strips 404 to move, un-
der the influence of the springs 404", until in
those columns where no keys are depressed
the stripsarearrested by the detents 205, Figs.
13 and 16, and where keys have been depressed
the strips are arrested by their respective key-
stops. The racks 405 remain stationary until
the strips 404 have each moved one unit, when
the racks will also move. This permits each
strip when no key is depressed to move suf-
ficiently to bring the type-carrier into posi-
tion to print a cipher at the printing-line.

The first portion, 900", of the cam 900, Figs.
4 and 8, permits no movement of the frame J,
Fig. 4. A second portion, 900° permits the
entire forward movement of the frame J, and
a third portion, 900°, does not affect the move-
ment of the frame. This allows certain move-
ments of other parts while the strips 404 and
racks 405 are not in motion. After the strips
are arrested, the pinions are thrown into gear
with the racks and on the return motion of
the cam 900 the strips 404 and racks 405 are
returned to their normal position, the racks
turning the pinions a number of units, depend-
ing on the extent of return movements of the
strips 404 and equal to the numbers expressed
by the depressed keys. The final part of the
return movement of the shaft 922 causes the
plate 901, Figs. 5 and 10, to move the lever
710 and the link 714 to break the joint of the
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toggle 309 310 and permit the frame D, Fig.
19, to rise and disengage the pinions from the
racks. 8

To lock down a depressed key and lock all
other keys in the same series against depres-
sion during the operating movements of the
shaft 922, a series of sliding strips 204, Figs.
16, 17, have projections 204°, adapted to enter
holes 204° in the key -stems which are de-
pressed. The strips are moved in one direc-
tion by springs 204* and in the other by a
cross-rod 927, carried by the frame K, Figs.
4,16. When the shaft 922 begins to oscillate,
the.frame K will swing and allow the strips
204 to move toward the rear under shounlders
202* of keys that are not depressed and hold
them up, and a projection 204° will enter the
hole 204° of a depressed key and lock it down
even if its pawl be accidentally disengaged
from its notch 202%

The shafts 220 can be rocked automatically
to throw out all the pawls 207 by a sliding
cross-strip 208, Figs. 13, 16, 17, having elon-
gated slots into which project lugs 205 on
the arms 205. This is effected from the rock-
ing of the shaft 922. Thus at the commence-
ment of the motion of the shaft 922, Fig. 14,
the arm 905 carries a latch 916 past a stud
910" on a lever 910, a spring permitting the
latch to yield and pass by the stud, and on
the return motion of the shaft 922 the beveled
edge of the latch 916, contacting with the stud
910, swings the lever 910, and passing by per-
mits the lever to return to its normal position
under the action of a spring 1000, Fig. 14.
This lever 910 is connected by a link 915 with
an angle-lever 911, Figs. 14, 15, 16, pivoted
at 911" to the side frame and provided with
an arm 911", Fig. 17, which extends loosely
through a slot in the end of the strip 208, and
the movement of the lever 910 will thus rock
the lever 911 and slide the strip 208 in the di-
rection of the arrow, Fig. 17, and thereby
withdraw all the pawls 207 and release any
key which may have been depressed.

Recording totals and subtotals.—To record
the total, it is necessary to control the move-
ments of the recording devices by the accu-
mulating mechanism—as, for instance, by
controlling the movements of the racks by the
pinions of the wheels 813, the racks in such

case being engaged with the pinions when the

racks and the strips 404 are moving forward
under the action of the springs 404* “The
rotatory movement of the pinions and wheels
313 is thus in the reverse direction to that
when accumulating, the effect being that the
amount accumulated is subtracted as the
wheels and pinions return to the zero position.
The pinion-cams 311, Figs. 18, 20, arrest the
reverse rotation of the wheels at the zero po-
sition when their shoulders engage the lngs
303" of the detents 303. As in accumulating
the wheels have advanced in the direction of
the arrow, Fig. 18, a number of steps from

the zero position, so in returning to the zero
position the racks and strips are allowed to
move forward the same number of steps until
the shoulders of the cams contact with the de-
tents. thusmoving the type-levers correspond-
ingly and bringing the proper types in posi-
tion to indicate the total as accumulated. The
accumulating-wheels will be lett at zero after
registering or printing the total, except when
the total is to be reaccumulated on the wheels
313, which is effected by keeping the racks
and pinionsengaged when the racks are again
moved to the rear or restored. These results
are effected by so setting the parts as to vary
the times of engaging and disengaging the
racks and pinions, and one means of doing this
is by two keys, distinguished as ‘‘ total” and
“subtotal ” keys 702" and 702", Figs. 12, 186,
and 17.

At the rear of the shaft 922 is a shaft on
which rocks a plate 707, carrying two dogs
711 712, normally held in contact with stops
by a connecting-spring. (Shown in dotted
lines, Fig. 12.) To this plateis pivoted a link
713, which is raised by a spring and has a
notch adapted to engage the stud 750 in the
lever 710. Two parallel levers 705 706 ex-
tend past-the keys 702" 702%, and past the
plate 901, and the lever 706 is connected by a
link 715, Fig. 9, with the link 713. -

When the total-key 702", Figs. 2, 10,12, 17,
is depressed, its stud 737%, Fig. 10, depresses
the lever 706, Figs. 10 and 11, and the con-
nected link 713, the slot in which, Fig. 5, en-
gages the stud 750 on the lever 710, so that
the lever 710 and link 714 will be operated
from the plate 707. 'When the shaft 922 com-
mences to move, the roll 952, Figs. 5 and 12,
on the arm of -the plate 901 moving upward
contacts with the rear edge of a dog 712, rock-
ing the plate 707 in the reverse direction of
its arrow, Fig. 12, and the link 713,(now con-
nected to the lever 710, Fig. 5,) and through
the link 714 and connections straightens out
the toggle and depresses frame D, causing the
pinions to engage the racks as the strips 404
move forward with the racks until the wheels
312, turning in the reverse direction of the
arrow, Fig. 18, return to the zero position,
where they are arrested by the shoulders of
the cams 311 contacting with the projections
303" of the detents 803. The racks will be
held in their forward position during the
printing action, while the part 900% of the cam
900 moves in one direction past the roll 402",
Figs. 4 and 8.  On the return movement the
roll 952, Fig. 12, contacts with the forward
edge of the upper dog 711 and rocks the plate
707 in the direction of its arrow, and the link
713 pulls the lever 710 rearwardly, bending
the toggle and lifting the frame D, disengag-
ing the pinions from the racks. The con-
tinued movement of the cam 900 in the direc-
tion of its arrow, Figs. 4 and 8, restores the
racks to their forward position.
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The subtotal-key 702, Figs. 2, 10, 11, 12,
17, operates on a second lever 705, Fig. 11,
which has a lug 705% Fig. 10, which when the
lever is depressed contacts with the tail of the
dog 711 and depresses the tail of this dog,
swinging it out of the path of the roll 952,
which therefore in such case cannot operate
it to rock the plate 707, and renders the said
plate theil inoperative to shift the lever 710
and the racks. The subtotal-key stud 737"
projects over both the levers 705 and 7086, so
that when the subtotal-key is depressed the
lever 706 is carried down with the lever 705
and the open-slotted link 713 is engaged with
the stud 750 on the lever 710, and therefore
when the machine is thus operated the pinions
are thrown into engagement with the racks
on the plate 707, being rocked by the contact
of the stud 952 and pawl 712 before the racks
move forward, and they continue engaged on
the reverse movement (as the stud 952 on de-
scending will not contact with the pawl 711%)
until the racks are restored to their rear po-
sition, when the frame D is raised and the
pinions are disengaged by the action of the
front shoulder 901°, Fig. 12, on the plate 901
contacting with the stud 750 on the lever 710,
as in accumulating.

The keys T02% and 702" each carries a stud
702*, and when either of the keys 702™* is de-
pressed its stud swings an anchor-plate 703,
Fig. 12, out of its path and under the other
stud, thus preventing the other key from being
depressed, so that both cannot be depressed at
once.

Therearetwo pawls 704, Fig. 12, each adapt-
ed to engage a notch 702" in a key-stem, and
each pawl has a stud 704 which when the
machine is at rest engages a shoulder 3007,
Figs. 6 and 12, of the connecting-rod 300, and
when the shaft 922 has about completed its
movement the rod 300 will be moved with the
frame KK toward the front of the machine, and
its shoulder 300™ will engage the stud 704" on
the pawl and disengage the latter from. the
key-stem, and the key will then rise under the
influence of its spring 702*.

It is desirable to prevent the machine from
being operated when either of the total-keys
is in a partly-depressed position, and to this
end there is provided a detent, the same being
alug137. Thereis pivoted to the slotted link
713, Figs. 5 and 10, a link 912, connected to
an arm 913 on a cross-shaft 926, carrying
also an arm 914, Fig. 14, extending upward
at the side of the starting-lever 105, and the
lug 187 is on this lever, and when the start-

- ing-key is depressed is in the path of move-
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ment of the arm 914. If either the arm 914
or lug 137 is moved slightly out of its normal
position, the movement of the other is pre-
vented. :

When a total-key is fully depressed, the
rock-shaft 926 has moved the arm 914 so as
not to obstruct the lug 137, and the lever 105

can then be depressed. When either-of the
total-keys T02% or 702" is depressed, it is
necessary to swing the detents 205 out of the
paths of the studs 430 so the strips 404 and
racks may move under the control of the pin-
ions. This is effected, Fig. 12, by a projec-
tion 702 on each of the total-keys, which pro-
jections contact with a stud 213" on a pivoted
arm 213, Fig. 17, the rear end of which, Figs.
12 and 13; contacts with a bell-crank lever
211, one end of which enters aslot in the strip
208, but does notinterfere with the usual in-
dividual movements of the detents. Whena
total-key is depressed, its projection T02¥ de-
presses the arm 213, which rocks the bell-
crank lever 211 and moves the strip to the
left, thus swinging all the detents out of their
normal positions and releasing the strips 404.
To prevent both total and subtotal keys be-
ing depressed at the same time, an anchor-plate
703 1s pivoted between the total-key stems
702" and 702" and normally held in a central
position by a spring 703*. The plate has two
projecting arms 703" with angular faces, and
on each key-stem is a stud 702* in position to
contact with one of the projecting arms.
From the foregoing it will be seen, refer-
ring to Figs. 5, 6, 10, and 11, that the swing-
ing of the lever 710 straightens or bends the
toggle and is the means of throwing the racks
and pinions into and out of gear, and that in
the normal operation of the machine in accu-
mulating the lever 710 is swung forward by
the contact of the shoulder 901* of the plate
901 to bring the gears into engagement and
on the next action the shoulder 901" reverses
this arrangement. It will further be seen
that when the total - key 702% is depressed,
depressing the levers 706 and 713, the lever
710 .is then operatively connected with the
plate 707, and as the plate 707 isrocked by the
contact of the parts 952 and 712 the lever 710
swings with its stud 750 following the shoul-
der 901", so that the lever 710 swings forward
(when normally it would be at rest) and the
gears are engaged at once as the lever 710 be-
gins its movement. The racks are therefore
engaged with the pinions before the strips
move forward. When on the reverse rocking
of the shaft 922 the part 952 strikes the part
711, the plate 707 is rocked in the reverse di-
rection and the lever 710 swung back, and the
gears are disengaged when the wheels are at
zero and before the racks move backward.
‘When thé subtotal - key 702" is depressed
and both the levers 705 and 706 carried down,
the stud 705" so tilts the part 711 that it will
not be struck by the part 952 and the plate
707 will not be rocked by the contact of these
parts, so that the lever 710 will not swing back

until the shoulder 901" strikes the stud 750

on said lever, with the result that the gears
remain in éngagement during the backward
movement of the strips.

From the foregoing it will be seen that the
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accumulating devices may at different times
be independently controlled by two wholly in-
dependent operating means, which may be
manipulated to determine the subsequent op-
erations of the machine. First, the means
that in accumulating puts the gears into en-
gagement on one movement of the working
shatft and out of engagement on the reverse
movement; second, the means that in secur-
ing a total so sets the parts that the gears will
be thrown into and out of connection at dif-
ferent times from that resulting from the first
means in accumulating. TFurther, it will be
seen that the said devices may be put under the
joint action of both the other means in printing
a subtotal. There are therefore devices capa-
bleof independent connection with the gears—
one set of devices that only operate in acecu-
mulating and another set of devices that only
operate in taking a total or subtotal. This
distinguishes the machine herein set forth
from all others.

The above-described machine also differs
from all others in that the operations of the
parts in printing a total or subtotal are all
determined by the positions of devices ad-
justed or set in position before the operation
of the machine begins and without any ma-
nipulation of the parts during the said oper-
ation—that is, causing the machine to print a
total or subtotal is secured by the manipula-
tion of parts wholly before commencement of
the operation of the machine. The impor-
tance of these features is evident in consider-
ing the operations when the machineisdriven
in its operations by a motor at a high speed.
Constructions which in taking a total or sub-
total require manipulation of the parts dur-
ing the operation of the machine may be
effectively employed when the machine is
worked by hand and time is afforded tochange
adjustments at proper intervals during such
working; but when the entire working oper-
ation is effected in a fraction of a second, as
with power-driven machines, it is impossible
to shift the positions of parts manually at any
predetermined moment, and it will be seen
that by providing devices that may be set be-
fore the operations begin and which will then
positively and automatically control such op-
erations I secure the effective taking of totals
and subtotals at the high-speed operations of
a power-driven machine.

The stopping and starting means may be
embodied in different forms and used with
different control devices foractuating the reg-
istering devices whatever be their character,
whether merely indicators or recorders, and
it will be seen that while there is a continu-
ously -rotating driving-shatt the working
shatt, from which the other parts are actu-
ated, is rocked only a part revolution after
being connected with the driving-shatt and is
then automatically arrested after effecting a

LS ).

e e
complete action of the parts required fo set
the registering device. It will further be
seen that the temporary connection between
the two shafts results from the depression of
the starting-key only and that therefore any
of the number or other keys may be set or re-
set before any operation on the register re-
sults, and that after any number is registered
the connection with the motor ceases auto-
matically. It will further be seen that by
providing means to separate the pinions and
racks prior to the movements of the racks in
either direction the numbers may be added
or subtracted or totalized, as required, and
that the shifting of the parts to engage or dis-
engage the same may be effected through any
suitable means by the operation of the special
keys, and that the adjustment of parts to in-
dicate or secure a total or subtotal is effected
betfore the operating partsare put into connec-
tion with the motor.

In some cases it is desirable in type-writ-
ing or computing machines to vary the force
of the printing-levers. To effect this in the
present instance, the springs which actuate
the hammers are attached to a frame capable
of a limited movement in order to permit a
variation in tension, so that the hammers may
strike harder or softer blows, as may be re-
quived. This frame consists of a cross-bar
521 and two arms 506, hung on a cross-rod
520, and the sprines 580 are connected to the
cross-bar 521. The frame is raised or low-
ered to vary the tension by any suitable means,
as a cam 522, Fig. 8. Any suitable devices
for turning the cam to -and locking it in de-
sired position may be employed.

While I have referred to the parts for se-
curing a total and subtotal as *“ keys,” it will of
course be understood that the same results
may be secured whether these parts have key-
heads for being pressed down by the finger or
are otherwise shifted. Further, it will be un-
derstood that the terms “‘total” and “*sub-
total” are merely means of designating two
totals, meaning that in one case the total is
recorded and the machine cleared and in the
other that it is recorded and retained in the
machine to be carried into subsequent opera-
tions.

Several of the patentable features of the im-
provementsin adding and recording machines
described in the foregoing specification form
the subject-matter of the claims of an appli-
cation filed May 25, 1904, as a division of this
application and bearing Serial No. 209,673,
and therefore such features of the invention
are not claimed herein.

T claim as my invention-—

1. In an adding and recording machine,
means for securing a record of additionsor ac-
cumulations and either leaving the accumu-
lating devices set at zero or retaining the ac-
cumulation, said means adapted in each case
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to he manipulated wholly before the operation
of the machine in securing such record, sub-
stantially as described.

2. Thecombination with the keys,recording
means and accumulator or number wheelsof an
adding-machine, of a key, and connections,
whereby to mechanically hold the key down
during each complete operation of the ma-
chine in taking totals to ad]ust theparts to se-
cure a printing of a total without 1?5%
accumulator-wheels at zero. substantnlly as
set forth.

3. In an adding and recording machine,
means whereby to secure either the record of
a total and leave the machine clear, or the rec-
ord of a total and leave the same in the ma-
chine to be carried into subsequent operations,
said means combined with devices adjustable
to set the parts in position before the opera-
tion of the machine to secure either of said re-
sults without manipulation after such opera-
tion commences, substantially as set forth.

4. Thecombinationin an adding and record-
ing machine, of devices for taking totals and
subtotals, including a total-key and a subtotal-
key for operating said devices, and means for
locking each in its depressed position during
the entire operation of the machine in taking
the total or subtotal, substantially as set forth.

5. The combination with the recordingand
accumulating devices and number-keys of an
adding-machine, of two independent keys, and
connections whereby each adjusts the parts to
insure the recording of an accumulated amount
and one adjusts the parts to retain the total on
the accumulating devices, substantially as set
forth.

6. Anaddingand recording machine having
accumulating and recording devices, two in-
dependent means for actuating the accumu-
lating devices, and subtotal-keys, and connec-
tions whereby to put either or both meansinto
operative connection with the accumulating
devices, substantially as set forth.

7. The combination with the accumulating
devices, strips, and racks movable on said
strips, of a restoring device for shifting the
racks on the strips at the completion of each
operation of the machine, substantially as set
forth.

8. In an adding-machine, the combination
of adding-pinions, strips, keys arranged in
rows above the strips, devices for controlling
the movements of the strips, racks for oper-
ating the pinions independently carried by
and sliding to a limited extent on the strips,
springs for impelling said racks in one direc-
tion, stops for limiting the movement of said
racks, means for permitting the racks tomove
under the influence of their springs, and de-
vices for imparting a return movement, sub-
stantially as set forth.

9. In anadding and recording machine, the
combination of adding-wheels, racks for oper-
ating them independently, slides upon which

the racks are movable, type-carrying levers,
sliding strips, and connections between the
same and the racks, substantially as set forth.

10. The combination in an adding-machine,
of recording mechanism, adding-pinions, con-
necting devices between the said mechanism
and pinions, totalizing and subtotal keys, and
means for adjusting the connecting devices to
vary the times of connection between the add-
ing-pinions and recording means,subqtantmlly
as set forth.

11. The combination in an adding-machine,
of adding-pinions and actuating means, a de-
vice for controlling the connections between
the two when accumulating, a second device
for controlling the connection when recording
the total and leaving the adding-pinions at
zero, and means for combining the two de-
vices to record a total and reaccumulate it,
substantially as described.

12. Inanaddingand recording machine, the
combination of adding-wheels, type-carriers,
devices for operating the adding-wheels and
moving the type-carriers simultaneously, and
two separate keys and operating mechanisms
for controlling the devices for operating the
adding-wheels and the type-carriers, one of
said mechanisms constructed to cause the said
devices to operate to turn the wheels in one
direction to accumulate and to adjust the type-
carriers to print each number added, and the
other mechanism constructed to cause the said
devices to operate to turn the adding-wheels
in the opposite direction to zero and to adjust
the type-carriers to print the total and subse-
quently totake a subtotal by turning said add-
ing-wheels, to again indicate the same total,
substantially as set forth.

13. Inanadding andrecording machine, the
combination of shiding racks, means for recip-
rocating said racks, mdependent type- carriers
connected with said racks, a swinging frame,
adding-wheels carried by the frame and pro-
vided with pinions to engage the racks, two
independent keys and connecting means for
moving the frame, means to swing the frame
to engage the pinions with the racks prior to
the movement of the latter in one direction
whereby the racks will control the movement
of the pinions for the purpose of adding, in-
dependent means for moving the frame to en-
gage the pinions with the rack prior to the
movement of the latter in the opposite direc-
tion, whereby the pinions will control the
movement of the racks for the purpose of ad-
justing the type-carriers to print the total,
and means for stopping said adding-wheels
and pinions at zero, substantially as set forth:

14. Inan adding and recording machine, the
combination of sliding racks, meansfor recip-
rocating the racks, type-carriers connected to
said racks, a movable frame, adding-wheels
carried by the frame and provided with pin-
ions to engage the racks, two independent
keys, means for moving the frame to engage
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the pinions with the racks prior to the move-
ment of the latter in one direction for the
purpose of adding, means actuated from one
of said keys for moving the frame to engage
the pinions with the racks prior to the move-
ment of the latter in the other direction for
the purpose of adjusting the type-carriers for
printing the total, and means actuated from
the other key for moving the frame to engage
the pinions with the racks and to maintain
such engagement during the movement ot the

racks in both directions for the purpose of !

printing the total and_subsequently moving
the adding-wheels to again indicate the total,
substantially as set forth.

15. The combination with the recording de-
vices and adding-pinions, of racks for turning
said pinions, and independent means, includ-
ing two independent hand-operated keys, for
carrying the racks and pinions into and out
of engagement at different times, substan-
tially as described.

16. In an adding and recording machine,
means adapted to be wholly adjusted to sct
the parts in position before the operation of
the machine to secure without further ma-
nipulation, first the record of a total leaving
the machine clear, or second, such record leav-
ing the total in the machine to be carried into
subsequent operations, substantially as set
forth.

17. The combination in an adding and re-
cording machine, of accumulating devices, re-
cording devices, and means for insuring the
operation of the said devices to record totals
and subtotals, said means adapted to be set in
position before the operation of the machine
and embodying keys and means for holding
them in position after adjustment.

18. The combination with the recording de-
vices and series of keysand connections, of a
detent arranged to limit the movement of the
recording device to one step on each opera-
tion of the machine without depressing a key,
and to permit a greater movement correspond-
ing to the number of the key when a key is
depressed, substantially as set forth.

19. The combination with the recording and
adding devices and keys of an adding-ma-
chine and with detents arranged to permit a
movement of one step to the recording de-
vices independent of the movements defined
by the keys, of total and subtotal keys, and
means for shifting said detents on setting
either total or subtotal key, substantially as
set forth.

20. Inanaddingandrecording machine, the

combination of a platen, type-carriers inde- |

pendently movable with respect to the platen,
a series of spring-impelled hammers mounted
to have independent movement toward the
earriers to effect the printing, pivoted catches
to hold the respective hammers against move-
ment, a swinging frame, a series of pawls car-

ried by the frame and movably supported to
engage the respective catches to release them,
and means for operating the swinging frame,
substantially as set forth.

21: Inanadding and recording machine, the
combination of a platen, type-carriers inde-
pendently movable with respect to the platen,
a series of spring-impelled hammers mounter
tohave independent movement toward the car-
riers to etfect the printing, pivoted catches to
hold the respective: hammers against move-
ment, a swinging frame, a series of pawls car-
ried by the frame and movably supported to
engage the respective catches to release them,
means for moving either of said pawls out of
the path of its catch, and means for operating
the swinging frame, substantially as set forth.

22. Inanaddingand recording machine, the
combination of a platen, a series of independ-
ently - movable type - levers, type carried by
said levers, means for moving the levers and
type with respect to the platen, a series of
spring-impelled hammers mounted to have in-
dependent movement to strike the type, a se-
ries of independently-movable eatehes to hold
the hammers against movement, a swinging
frame, a series of independently - movable
pawls carried by the frame and supported to
normally engage the catches when the frame is
moved, means for moving the frame, and pro-
jectionsonthe type-levers normally in the path
of said pawls and adapted to move the pawls
out of the path of the catches, substantially as
set forth.

23. Inanaddingand recording machine, the
combination of a series of spring-impelled
type-striking hammers, aswinging frame hav-
ing a cross-bar engaging said hammers, an os-
cillating shaft 992, a projection on the shaft
engaging the swinging frame and normally
holding the hammers underspring tension, and
means for moving the frame and cross - bar
away from the hanmimers when said projection
is moved to release its pressure on the frame,
substantially as set forth.

24. Inanaddingand recording machine, the
combination ot a series of type-striking ham-
mers pivoted on a shaft, a series of springs re-
spectively connected to the respective ham-
mers and to a shaft, and means for adjusting
the shaft to vary the tension of the springs,
substantially as set forth.

25. Inanaddingand recording machine, the
combination of a series of type-striking ham-
mers pivoted on a shaft, a swinging frame car-
rying a bar 521, a series of springs connected
to the bar and to the respective hammers, and
a cam 522 engaging the frame and movable to
effect variation of the tension of the springs,
substantially as set forth.

26. Inanaddingand recording machine, the
combination of a platen, a series of type sup-
ported to be struck against the platen, a series
of hammers for striking the type, and means
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within the control of the operator for varying

- the force of the blow of the hammers, substan-

10

15

20

25

30

40

.45

50

tially as set forth.

27. In an adding-machine, the combination
of aseries of depressible key-stops, astrip hav-
ing projections to coact with the key-stops, a
detent for the strip, and a pawl to engage any
depressed key, said detent and pawls connect-
ed to operate together, substantially as set
forth.

98. The combination with the total-key of
an adding-machine, of a detent for holding the
same down, and means for releasing said de-
tent as the parts of the machine assume their
normal position, substantially as set forth.

29. Inanaddingand recording machine, the
combination of series of depressible keys, a
locking-strip to each series, means for holding
it wholly out of action unml the machine be-
gins to operate, and adapted to lock all the
keys of said series in their respective posi-
tions while the machine is being operated, and
means for shifting the strip to locking posi-
tion as the machine begins to operate, substan-
tially as set forth.

30. The combination with the series of num-
bered keys, recording devices and adding-pin-
ions, of sliding racks for turning said pinions,
and independent means, including two hand-
operated keys, for carrying the racks and pin-
ions into and out of engagement at different
times, substantially as described.

31. Inanadding and recording machine, the

combination of series of depressible keys, a
common locking - strip to each series, said

strips adapted to lock all the keys of all the

series in their respective positions, means for
shifting the strips to locking position after
depressing the necessary keys, and means for
shifting the strips to release the keys as the
movements of the machine are completed, sub-
stantially as set forth.

392. The combination with the total and sub-
total keys of an adding-machine and mechan-
ism whereby a total or subtotal may be print-
ed on operating said keys, of a detent, and
connections whereby to shift the detent into
position to prevent the operations of the ma-
chine until one or other of the keys is fully
depressed, substantially as set forth.

763,602

33. Inanadding and recording machine, the
combination of a seriesof keys, movable stops,
a total-key, a subtotal-key, and means oper-
able from either key for restoring any of the
stops to normal position, substantially as set
forth.

34. The combination in an adding-machine,
of a series of levers carrying type, a series of
keys to each lever, strips each extending from
the lower end of one of the levers along the
base of the machine and below a series of keys,
means whereby the movements of the strips
are controlled by the keys, accumulating de-
vices, means for actuating them from the
strips, and means whereby the accumulating
devices may be shifted to put them into con-
nection with the strips prior to either the for-
ward or backward movements of the latter,
substantially as set forth.

85. An adding and recording machine in-
cluding a device adapted to be set in position
to take a total, another device adapted to be
set in position to take a subtotal, and mech-
anism whereby the machine may be operated
to secure the record of a total or subtotal ac-
cording to the different adjustments of said
devices, the last-myentioned mechanism so ar-
ranged as to operate differently when the to-
tal devices are set up from what it does when
the subtotal devices are set up, substantially
as described. '

86. An adding and recording machine in-
cluding appliances adapted to be wholly set
in position before operating the machine to
take a total or subtotal as desired, and mech-
anism whereby the machine may be oper-
ated to secure the record of a total or sub-
total according to the different adjustments of
said appliances, the latter so arranged as to
operate differently when the total devices are
set up from what it does when the subtotal de-
vices are set up, substantialiy as described.

In testimony whereof Lhavesigned my name
to this specification in the presence of two sub-
scribing witnesses.

WILLIAM HENRY PIKE, Jz.

Witnesses:
Byrox E. Brown,
E. B. Cram.
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