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ADAM HOCH, OF ALAMEDA, CALIFORNIA.

ADDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 669,168, dated March 5, 1901,

Applid&fiun filed January 9, 1899,

To all whom it may CORCErn:

Be it known that I, AbaM HOCH, a citizen
of the Urnited States of America, residing in
Alameda, county of Alameda, and State of
California, have invented a new and useful
Adding-Machine, of which the following 1s a
specification. | o |

This invention relates to improvements
made in adding-machines of that class or de-

seription which are operated throngh the me-

dium of finger-keys and to print figures in
numerical order im columns upon a strip of
paper and also print the sum-total at the bot-
tom of the column. |
The principal novel featuresin the present

‘machine comprise a type-carrying bar or arm.
combiningin its structure and functions both

a printing device to imprint in required nu-
merical order on a strip of paper the ten digits.
in rows and columns to represent different
amounts and a rack or prime mover to actu-
ate an adding device by which is computed
and recorded the sum of the several rows and
columnsof figures. In performing these fune-
tions the printing-arm is operated with differ-
ent rectilinear and vibratory movements pro-
duced by twosets of independently-acting fin-
ser-keys and connecting mechanism, by one ot
which the printing-arm is set to the extreme
left of the line or row of figures to begin at
the highest order of numbers in the line to be
added, and by the other set of keys the print-
ing-arm is operated to print the figures and
also to record and add the same to the sum
recorded by the adding device of the machine.

The first-mentioned set of keys, herein desig- |

nated as the ““shifting-keys,” econtrols the po-
sition of the printing-arm with reference to
the number of numerical orders occupied by
the fignres of the line to be printed and brings
the printing-arm to required place by a trans-
verse movement from right toleft. The mech-
anism effecting thisshifting movement brings
the arm to its starting-poing with a single
throw or movement and locks the arm against
a counter movement by the successive de-

pression and release of one key. Dby the sec-

ond set of keys, herein designated as the
“adding” and *‘printing” keys, the printing-
arm is caused to engage and actuate the add-
ing device while being set to position to print

I

l

Serial No. 701,665. (No model.)

from the adding device and print the -pi"(ipel‘

figure in row and column on the paper, and,

finally, to return to the starting-point for the
next adding and printing motions. |
Theimprovementsincludealsonovel means

of producing each adding and printing opera-

tion and the feeding or spacing of the figures
from left to right by the stroke of one key.
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The improvements include also a novel

ures composing the sum can be printed in a
different color.from the figures in the columns.

Theimprovementsincludeaisoa sum-total-
printing deviece actuated by an independent
key to imprint the result on the paper.

means of printing the sum-total direetly from
the adding device and means whereby the fig-

The improvements include also novel key

mechanism and 1ts combination with the add-

ing and printing devices whereby the two op-
erations of printing a figure on the paperand

of adding it to the sum already recorded are
nroduced at each time of printing a fignre by

the successive depression and release of asin-

ole key. | | |
The improvementsinclude also the combi-

nation of interlocking mechanism with the

two sets of keys beforementioned whereby

all the keys of one set are locked or thrown
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out of action when the keys of the other set

are in use and whereby also ‘no one tigure
can be added unless it is printed and no fig-
ure can be printed without being added to
the sum already recorded. |
The improvements embrace also certain
novel parts and combinations of parts produe-
ing a complete, simple, and darable machine,

operating to give a perfectly accurate record

of figures in rows and columns upon a strip
of paper and the sum-total or result at the
bottom of the columns, the aim and object

9o

in view being to reduce the number of work- |

ing parts, to produce the various movements
95

with a small number of keys, to secure aceu-

racy and ease of operation, and to supply an

adding-machine for commercial use at a mod-

erate cost. | . B . |
The following description explains atlength

the nature of my said improvements and the
manner in which I proceed to apply and carry
out the same, reference being had therein

to the accompanying drawings, forming part

and afterward is caused to disengage itself | thereof.
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In the drawings, TFigure 1 is a plan of an |

adding-machine embodying thesaid improve-
ments. Fig. 2 is a side elevation, principally
in longitudinal section, on the line « , Fig. 1,
showing the printing-arm in its lowest posi-
tion disengaged from the adding device and
the shifting mechanism, the printingand add-
ing keys and some of the connecting parts
being omitted. Kig. 3 is a longitudinal sec-
tion at the liney y, Fig. 1, showing the print-
Ing-arm set toimprintthe figure ‘8 and the
position of the operating part at that time.
The adding device and some of the actuating
parts are omitted from this view. Fig. 4 is
a longitudinal sectional view on the line x v
of Kig. 1, showing more particularly the sum-
total-printing mechanism with the parts in
two positions, the full lines representing the
printing-wheels and theircarrierin a position
of rest and the dotted lines indicating the
same parts in position to imprint the sum-
totalon the paperstrip. Fig. 5isalongitudi-
nal section onthe line z 2, Fig. 1, showing the
printing - arm in the lowest position at rest

before engaging theadding mechanism. This

view represents more particularly the general
relation and arrangement of the spacing
mechanism and interlocking means. Fig. 6
I1s a section on the line = x of Fig. 5, some
parts being partly broken away. Fig. 7is a
horizontal section showing details of the
printing - arm shifting and feeding mechan-
ism. Kig. 8is aside view in detail, on an en-
larged scale, of the adding mechanism. FFig.
Y 1s a side view, enlarged, of one of theadding
and total-printing wheels. Fig, 10is a front
view of the total-printing wheels. Fig. 11 is

- a side view in detall of the lower part of the

40

50

55

60

ing to add and print a row of figures.

printing-arm, the parts of the mechanism
actuating it, and the locking means by which
it 1s held in position after being elevated.
Fig. 12 is an elevation taken from the left-
hand side of Fig. 11.

X X indicate the parts of a case inclosing
the mechanisms.

A" A" are the keys that set the printing-
arm A from units place toward the left to the
required column or place of numbersin start-
BB
are the keys that operate the printing-arm to
actuate the adding and printing devices and
the feeding mechanism. Cisthe total-print-
ing key. With these three sets of keys all
the operations of the machine are performed.

D is an 1mmpression-roller stationary as to
pusition and having only a step-Ly-step ro-
tary motion at intervals to feed the record-
strip.

K" E* are rollers from which webs of paper
for an original and a duplicate record-strip
F* I* are supplied to the roller D, from one
of which an ink or earbon ribbon I is intro-
duced between the paper strips when a du-
plicate record is to be furnished by the ma-
chine.

The journals f f* of the impression-roller

669,168

one of them carries a ratchet-tooth wheel D2,
that Is turned one tooth at a time by a piv-
oted dog D? on the end of a reciprocating rod
DY the movement of which is taken from one
of the levers or parts that actnate the adding
devices, as described hereinafter.

Thepart A, designated as the printing-arm,
18 a flat and relatively narrow bar of curved
shape having on the outer or convex edge a
series of type-figures @ in spaced order one
above the other, beginning with a ‘“0” at the
top and including the figure °9” at the bot-
tom. On the opposite or concave edge of the
arm 18 a row of spur-teeth spaced to corre-
spond with the digifs on the front edge of the
arm. The fanction of this toothed rack ¢X
1S to engage with and turn the wheels of the
adding device, which is located for that pur-
pose in front of the roller D, the space be-
tween the two parts being sufficiently wide
to allow room for the oseillating motions and
the up-and-down movements of the arm A.
By its first-mentioned motion forward and

- backward this part Ais first set into engage-

ment with the gear-teeth of the adding mech-
anism, and by the return or backward throw
the type-carrying side of the part is brought
against the record-strip presented on the
roller D, and that one of the type-figures
which 1s situated at the time in position to
make contact with the curved surface of the
rolier isimprinted on the paper by that move-
ment of the arm. The figures on the arm A
are set In position singly and one at a time
in any required nwmerical order by a simple
vertical movement or upward throw of the
arm, the extent of which movement deter-
mines the figure that will be printed in the
following oscillating motion of the arm. The
extent of the upward throw called for in the
presentarrangementof thetype-figureson the
arm 1Is greatest for the digit ““9”” and from that
regularly decreasesin length down to the 40,7
at which point the arm is oscillated without
any preceding vertical set when a cipher is to
be printed.
a contact with the paper a forward movement
of the arm A Dbrings the raclk-teeth into mesh
with the gear-teeth of that one of the adding-
wheels with which the arm is alined, and the
same movement that sets the arm in position
to print also rotates that one of the adding-
wheels with which the arm is alined. Thus
the upward movement to bring the proper fig-
ures in position to be imprinted rotates the
adding-wheel, and by a greater or less extent
of movement, corresponding to the length of
the reciprocation of the rack, the amount of
that figure is added to the sum recorded on
the adding mechanism. The rack so engaged
with the adding device during the upward
throw is afterward moved out of working con-
tact with the wheel by the same forward oscil-
lation of thearm A that brings the typeinto
contact with the paper, and following that
movement the arm is returned forward again

have bearings in the sides X' of the case,and | to clear the paper and set the arm in position

In the upward throw preceding
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midway between the adding device and the
roller D or so as to stand clear of both parts.
A final drop or movement of the arm brings
1t to its lowest position and starting-point,
where it rises again in the following upward
throw, by which it is set to print the next fig-
ure. 1hese movements of the arm A to add
and print figure after figure are all produced
from the set of ten finger-keys B, one for
each figure or character on the arm A,through
the medium of mechanism connecting each
keyv with the printing-arm A in such a manner
that the successive movements of the arm to
throw the rack into engagement with the add-
ing mechanism, to move the arm upward to

bring itin contact with the paper, and, finally,

to disengage the arm aud return it toits low-
est position are all effected by the single de-
pression and release of a key. The arm A is
constructed also to operate these movements
in any one of eight or more positions in the
order of numbers, beginning with the num-
ber occupying the highest place in the row.
Starting in each time of the operation to print
a row of figures, the arm A is set by asingle
throw or movement from the extreme right
of the line toward the highest number in the
row by means of the Sahlftlllﬂ‘-k(—}}?b A’ and
their connected mechanisms, which control
and determine the starting-point of the print-
ing-arm in working from left to right again.
The feeding back of the arm following each
transverse movement is performed by spac-
ing mechanism actuated from the same keys.
Thu‘-, 1t wili be seen that the construction of
the machine involves two principal and sepa-
rate sets of mechanisms, one consisting of
means for setting the printing-arm to start
from the left-hand end of the row and the

other the means that operates the arm to |

printgiven figuresinrowsand to add together
and give the sum of the figures so printed.

The construction of the printing-arm A and

its shifting mechanism will be more clearly
Ul“ldelSLOOd by referring tc} Figs. 1, 2 6, and 7
of the drawings.

A stationary rod A%, fixed across the space
at the rear end of the case, forms a guide on
which the arin A 1s mounted for transverse
sliding movement and also constitutes the
center of the osciliating orforward-and- beu;k-
ward movements of the arm.

A’ 18 a short rod suspended from the guide
A* by hangers that are fitted to slide on the
guide, one of snch hangers consisting of an
21101 (1," and the other of two links @ a8, be-
tween which the printing-arm A 1s eonﬁned.
The rod A° fixed in the hangers, passes
through the arm A, the lower partof the arm
being slotted for that purpose, as seen in
Ifig. 2. |

A8 is a bell-erank pivoted at ¢ and having
the end of its longer member attached to t.ht_,
hub of the hanger by a pin ¢!’ in the huband
a slot in the end of the lever.

A is a plate movable on the center a? in a

horizontal plane, and A" is a rod attached to

I

the bell-eran l{.‘

by the

the shorter member of the plate at o and
connecting that part with a rocking frame lo-
cated in the front part of the ease and com-
posed of the cross-rail ¢® and the side pieces
A A The rail a' extends across the front
direetly-nnder the key-levers A’, and the sides
Al are pivoted at al’.
ment of the connecting-rod A¥islocated at o
below the ¢enter of movement ¢'%, so that the

shorter end of the vibrating plate A*is moved
back and its longer end is thrown forward

as the front rail of the rocking frame is de-

pressed by pressing down one of the keys A'.

At such time of movewment a pin ¢** on the un-
der side of the vibrating plate engages the
shorter mewmber of the bell-crank, thereby
drawing it forward and throwing over the
longer member from right to.left of the ma-
chine. This movement taking place, as indi-
cated in g, 7 by the dotted are, shifts the
arm A alonw the stationary guide A4 and thus
sets the arm to the left a greater or less dis-
tance,according to the ex_tent of movement of
‘The length of this lateral
movement of the arm A, whereby it is set to
one, two, or more places of numbers prepara-
tory to the feeding-back operation to space
the figures, 18 governed and determined by

The point of attach-
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the length of contact continuing between the

key-lever and the front rail a'® of the rocking
frame in the downstroke of the key. To this
end the front rail is set at an inclination up-
ward across the case from right to left, (shown
1n doited lines in Fig. 6, whmh 1S &4 tmn%vmqe
sectional view of the machine looking from
the rear end, ) so that the vertical distance be-
tween the top edge of the rail and the bottom

edges of the key-levers A" above is greatest

underthe firstkeyon the rightof the keyboard
and is least under the key at the extreme left,
and the resulting movements of the rocking
frame will varyin length with the particular
key selecied and depressed by the operator.
The machine herein deseribed being con-

100

105
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structed to add and print as high as the ten-

millions place of numbers in a single row,

there are eight shifting-keys in the set A, one
for each numerical oldu’*_, and the arm A 13
brought to the required position, beginning
at the highest number in the row, by a single
stroke of the proper key.
movements take place the armm A is always set
to stand clear of tiie adding device in front of
it and the impression-roller D behind it by a
short oseillating or rocking motion of the arm

of theshifting-key when the fingerisremoved.

"These parts, which go to forin the oscillating

mechanism, consist ot a rocking nlate A, At
tached to th@ front bar and mombl on the
center a, and the rod B® and connection be-
tween the rocking plate and the arm A, where-

after it is shifted laterally to the proper col-
umn.

lowing par t,s B*is arod carried in the upper

Before these lateral

movement of the rocking frame sets
the arm A 1nto gear with the adding device

These connections consist of the fol--

115

120

~onthefixed guide AY, produced in the upstroke
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end of the upright arms 03 03 that are piv-
oted at the lower ends 0* to the sides of the
case and having limited swinging movement
in a vertical arc on that cenfer. B°isa con-
necting rod or har attached to the swinging
rod A’ of the prinfing-arm A and at the front
end attached to the rod 13°. At the upper
rear corner of the plate A% the rod B* extends
through a right-angle slot a*, the perpendicu-
lar membel of which allows the plate to rock
without moving the rod, while the shorter
horizontal member of the slot permits the rod
B3 to reciprocate without affecting the rocker-
plate. The perpendicular 1'1@11‘113@1‘01? the slot
is slightly inclined, as shown 1n sz 2, to pro-
duce a short throw of the rod B? in the final
movement of the shifting-key, and thereby
set the rack of the printing-arm 1nto mesh
with the gear of the adding-wheel before the
perpendicular throw of the arm A takes place.
The length of the shifting movement 18 con-
trolled by a separate stop device connected
to each shifting-key, eonsisting of a sliding
rod H, connected to a short elhou AX on the
key-lever and playing at the rear end through
holes in a stationary guide H?, fixed across
the machine-frame in front of the guide-rod
At At the back of the guide H* a sliding
stop - plate %Y, with projections /° on the
front edee, is attached by a pin-and-slot con-
nection /° to the long arm of the bell-crank
AS, so as to move with that part. The pro-
jections /i’ are spaced at intervals apart to
correspond with the number of columns or
places of number to which the printing-arm
may be set and in such position also that
when the stop H of a given key is projected
through the guide I~ by the depression of
that key the end of the rod will engage that
one of the projections which lies 1mmedi-
ately to the right and will arrest the throw ot
the bell-crank when that projection strikes
the end of the stop-rod. The leading edges
of the projections are made straight to strike
the ends of the stop-rails, but the opposite
edges areinclined, so as to ride against and
press back the stop-rod in the movement of the
slide to the right. After the printing-arm 1is
set to position in this manner, to begin at the
proper column of numbers the type-figures
corresponding to the figure to be added is
brought into line with the paper by the per-
pen dicular movementof the printing-arm ris-
ing from its lowest position, as shown in Iig.
2. At the end of that setting movement the
arm turning on its guide-rod A* 'is thrown
forward into engagement with the gear-teeth
of the adding device, and then in its upward
throw the arm rotates the wheel with which
its rack is in mesh with a length of move-
ment proportionate to the length of the up-
ward throw of the rack.: When the arm A
comes to rest ready to make contact with the
paper, that one of the type-figures on the arm
which is left in position by that movement to
be imprinted on the paper has been added to
the sum already computed in the adding

669,168

mechanism, and the sum-total is read from
the nnmber-bearing wheels of that part of
the machine.

The following mechanism conuecting the
printing-arm A with the individual keys of
the second series B in the keyvboard produces
all the above motions of the printing-arm by
the stroke of any selected one of the keys.
The same key in its upstroke operates the
step-by-step mechanism in the movement of
the printing-arm from left to right to space
for the next figure.

KK X' are three parallel bars joined at
the rear end of the machine by a cross bar.or
rod ? and having eyes at the front ends
fitted to turn on a stationary rod K3, that
forms the center of vibration of the frame.
K*is an inclined rod set higher at one end
than at the other and secured in the bars of
this frame, so as to stand in a slanting post-
tion across the machine.

L L are oscillating cam-plates, one foreach
key, each having a rod L’ for a common cen-
ter, on which they areindependently movable
in vertical ares with a length of movement
sufficient to engage with the inclined bar K¢
when brought by a4 forward movement into
an apr lghb position and to be disengaged from
it by a contrary movement. There 18 one
cam L to each key of the second set,and each
cam is connected to its individual key by a
link M, attached to the cam at m and to the

end of the key-lever at m® so that pressure

upon the key throws the cam forward against
the inclined bar K* A helical spring »° on
the rod L' assists in bringing the cam-plate
baclk to place when Lhc,laey is released. The
contact of any one cam-plate with the har I’
in the forward throw lifts the frame X Ix I

of which the bar is a part, and by tl11‘owing
up the rear end of that part raises the print-
ing-arm perpendicularly a greater or less dis-
tance, according to thelength of movement
of the frame. 'This upwmd throw of the

frame is produced by the incline L’ on the
front edge of the cam-plate acting against

the inclined bar, and the length of throw pro-
duced by the stroke of one key over the next
is varied by the angular position of the bar.
The ineline LY terminates in a concentrie slot
or recess 1.7, into which the cross-bar is seated
at the end of the forward throw.

1.8 is a guard-hook with a rounded nose ex-
tending fr om the top of the cam-plate at an
angle dou nward in front of the incline L°,
w1th the nose in line with the cross-bar.

Each cam-plate is provided with a guard-
hook, with the exception of the cam of the
first or cipher key on theleftof the line, where
it is not needed, because the cipher is printed
without a vertical set of the printing-arm and
the inclined bar has no movement when that
key is pressed. This hook performs the two

functions of returning the frame to 1ts low-
est position after the printing operation,
which it does by striking against and foreing
- down the inclined bar as the cam-plate is
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drawn back by the spring, and of preventing |

a second cam-plate from engaging the in-
clined bar when that bar is already seated 1n
the slot of another cam-plate. All the cams
play in slots in a stationary comb or guide-
plate 116, extending across the machine-frame
In addi-
tion to these functions the cams L form the
principal members of the mechanism thaf
brings the printing-arm in contact with the
paper to give the impression, the construc-

tion and operation of which will be under-

stood from Kigs. 3, 5, and 6. |

The rod B?, extending across the machine
above the cam-shaft I’ and to which the con-
necting-rod Bfis attached, is sitnated directly
in front of the cams I, just below the bottom
line of the inclines L® and in position to be
struck by the front edge of the cam-plate and
carried forward by that part in the down-
ward stroke of thekey. Thisrod being com-
mon to all the cam-plates it will be seen that
in the forward swing of any one of the cams
the printing-arm is thrown back against the
impression-roller, because the rod B® by that
contact with the cam-plate will be carried for-
ward immediately after the cam has elevated
the vibrating frame K IX K% The oscillating
movement of the printing-arm then taking
place on the guide-rod A'is produced by the
downstroke of the key. From these same
swinging parts B?* b° the step-by-step move-
ments of the printing-arm are produced from
left to right to space the figures in the same
horizontal row through the following means:
A dog P, pivoted at p’ to the upright arm 0°
of the swinging rod B? has a tooth on the
free end engaging the segmental series of
teeth p? formed on the end of the short arm
of the bell-ecrank lever A8, over which the point
of the dog slips in the forward movement of
the swinging rod B*; but in the backward
movement its end engages one tooth of the
series and throws the longer arm of the beil-
crank to the right on the upstroke of the key.
This feeding movement of the dog 1s pro-
duced by the action of the spring S° when the
pressure of the finger is takeun off the key.
This spring is attached to the rod B* and at
the rear end to the stationary block R* at S
On the side of the dog P is pivoted a lateh S,
having its free end projecting over the top
face of the plate A and having a shoulder

Q10 gn its lower edge adapted at the proper

time to engage a shoulder S on the plate A'-.
The function of this lateh is to prevent a key

of the shifting set A’ from working while the
keys of the other set B are being being oper-
| trigger will carry the dog R? back with it, and

ated.
S’ indicatesa pin projecting upwardly from

the endof the short arm of the bell-crank le-
ver A8, and as the latter is moved its last step
by the dog P the said pin will engage the |

lateh Sand lift it out of engagement with the
v) ryYV YL bi ’

plate A,  The plate A" will now be free to

move. The parts areso arranged that when

f

their normal positions the pin a? will not be
in engagement with the bell-crank lever. -

The plate A® can therefore have a slight

movement without affecting the bell-crank

lever. 'The plate A has a lateral projection,
the upper face of which isinelined, asshown
at p°, and the parts are soarranged that when
in their normal positions alaterall y-extending
pin p®on the dog P will be over the incline p°.

During the movementof the plate A’ fromits

normal position until the pin a* engages the
bell-crank lever the inclined surface p° will,
by its engagement with the pin p3, lift the
dog P out of engagement with the teeth p° on
the bell-crank, and the latter will then be

free to move. The dog P will be held out of
‘engagement with the teeth p? until the plate
A2 has passed from under it in its return
movement, and the dog will then drop into
engagement with the teeth. :

| After the printing-arm is set to position
with reference to the paper, so as to bring

the required figure in line with the impres-
sion-roller and before the printing movement
takes place, thelifting-frame K K K'is locked
and held in a fixed position by a ratchet-bar

70
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R/, attached to that frame, and a pivoted dog

R2, carried on a stationarysupport R ander
the frame. Figs. 3 and 11show the construc-
tion of this locking mechanisin, IFig. 5 repre-
senting the position of the parts when the
printing-arm is set to imprint the figare ‘g
and Fig. 11 representing the parts in detail, on
a larger scale, with the printing-arm in itslow-
est position. The lifting-frame K K K* and
the printing-arm attached to it must be sus-
tained at the end of the upward throwor the
same would drop down again as soon as the

printing-key was relieved of pressureand be-

95
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1fe);

fore the printing-arm would be drawn back

to clear the paper. At this moment the

notched segment on the end of the arm R is

engaged by the dog R*at the end of the per-

pendicular throw of the printing-arm A, and

thus the arm issupported in its elevated po-
sition until the backward oscillation 1s fin -
ished and the arm is brought away from the

paper preparatory to dropping t0 its lowest

position. The dog R? is held against the seg-
ment by a spring RY, so as to engage the
notchesin the upward throw of the segment;

but at the end of the downstroke of the key

and as the pressure is removed the dog 1s
forced back clear of the notches by the trig-
ger RS and the stop RS, projecting from the
side of the connecting-rod B, these parts be-
ing so arranged that as the rod begins to move
back the stop engaging a shoulder on the

thereby release the notched segment, which
then drops and allows the lifting-frame of
the printing-arm to drop with it. In such
downward movement a shoulder R’ on the

notched segment comes in contact with a
stop-pin R?, projecting from the side of the
trigger, and releasing that part in its descend-

the plate A? and the bell-crank lever are in ! ing movement the segmeﬂt_-restores the dog
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R* to position again to engage the notches of '

the segment. An additional locking device,
composed of a pivoted latch R, standing in
upright position alongside of the segment,
operates to hold down the liftine-frame and

preventit from rising until this lock isthrown |

off. A pin R¥ on the side of the segment is
set 10 engage a shoulder or recess R in the
edge of the latch, and thus prevent the arm
of the segment from rising. This lateh is
thrown off in the beginning of the backward
throw of the counnecting-rod B? by the stop
R” on that rod striking an upright arm RY,
that projeets from the lateh. A spiral spring
R™ on the pivot of the latch holds the same
In upright position. These parts in their
relative positions with the segment at rest
are illustrated in the detail view, Fig. 11.

The arm A plays throngh a guide-frame
A" having spaced fingers «!®* on the front
bar corresponding in number with the wheels
of the adding device, the office of which
frame is to steady the printing-arm and keep
italwaysin line with the proper wheel during
the upstroke of the arm.

The adding deviceis constructed in the gen-
eral plan of adding or computing devices—
that is to say, a number of adding-wheels
mounted on a common axis are so connected
one to the other by mechanism that in every
complete revolution of one wheel the wheel
of the next highest order of numbers is turned
one tooth or space. |

The adding-wheels T T are mounted on a
common barrel or hollow shaft T, to which
they are individually connected by a Spring-
bolt 2%, carried by a solid shaft T2 turning
within the barrel, and a recess 8 in the wheel,
so that while each wheel is free to turn in-
dependently of the others the whole set is
locked and made fast on the shaft when the
spring-bolts are brought into the recesses of
thewheels. Thislocking-pointin each wheel
beiug located in line with the place oceupied

by the cipher on the face of the wheel, it wiil |

be seen that by rotating the shaft until all
the wheels are taken up and locked by the
bolts 7* the wheels are set back to zero 10
begin at the starting-point for the next opera-
tion. For this purpose one end of the shaft
1% is carried through the case to the outside
and 1s fitted with a milled head T® for turn-
ing it.

The shaft T? is connected by a slot and pin
T* to the surrounding sleeve T and a spiral
spring 1° surrounding the barrel and at-
tached atone end to that part and at the other
end to a fixed point " on the frame.
when the inner shaft T? is rotated until the
spring-bolts have engaged their respective
wheels the spring T, reacting as soon as the
head T is released by the operator, will bring
backall the wheels to the starting-point again.
This position of the wheels is controlled by
the stop-disk T% on the end of the tubular
shaft, which is provided with one or more
shoulders to engage a stop-pin T°.

Thus

Each wheel T'incompletingevery half-revo-
lution is caused to turn the adjacent wheel

- next highest in order of numbers and set it

forward one point or number by means of the
following mechanism: T is a rocking lever
pivoted at ** and rocking in a vertical arc on
that point. T is astationary frame fixed in
aninclined position under the adding-wheels,
furnishing support for a number of spring-
bolts T* on the upper part and a series of
elbow - levers T below. Each of the last-
named levers is pivoted at {¥ to move in a
vertical arc.and is provided with a yielding
pawl T' on its upper leg, 1o which it is at-
tached at 1, and on the end of the other mem-
ber a tooth or dog *.  The point of the pawl
and the dog #** are so arranged with respect
to its own adding- wheel and the adjacent
adding-wheel that as the pin {1 on one wheel
strikes the end /% of the lever the opposite
end is thrown back away from the push-bolt
T of the next wheel. Each bolt T® is pro-
vided with aun inclined shoulder 27, which en-
gages an inelined shoulder 2 on the carrier

| T#, and when the parts are in their normal

positions these shonlders will be held in en-
gagement by the contact of the upper end of
the vertical arms of the elbow-levers T with
the lower faces of the respective sliding bolts,
as shown in full linesin Fig. 8. When, how-
ever, & pin (M on a wheel strikes the end 0 of
& lever T the vertical arm of such lever will
release the bol* sufficiently to disengage the
inclined shoulders, and the spring /2 will pro-
ject such bolt. Each bolt is also provided
with a shoulder % on its lower face, which
when the vertical arm is moved Ly the action
of the pin #!! will drop behind such vertieal
arm, and in the outward movementof the bolt,
the vertical arm will be carried with it, and
thereby cause the pawl T to move the adja-
cent adding-wheel one tooth.  As this latter
movement ts being effected the outer end of
the bolt T® will pass between two teeth of
such moving wheel and prevent the latter
from moving more than the distance of one
tooth. (See dotted lines in Fig. 8.) Each bolt
and its spring are confined in a slotted earrier
T+, fitted toswing in a limited are on the cen-
ter #*, but otherwise stationary as to position,
and the end of the bolt having a shoulder
" is fitted to engage with and be held back
by that shoulder when the carrier is pressed
upward and held by the end of the upper
member of the elbow-lever being set against
the bolt from the under side. Thus the bolt
18 held within its carrier with its spring com-
pressed as long as the longer member of the
lever T stands in upright position. After
Its release and contact with the adding-wheel
she bolt, T 1s brought back to place and set
ready for action by the return of the elbow-
lever to position, which is effected by contact
and pressure of the curved lower end of the
lever TY with the shorter member of the el-
bow-lever. As the longer arm of the elbow-

| lever moves back to position it will by its
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engagement with the shoulder 3 on the bolt
carry the latter back sufficient to bring the
inclined shoulders # and *"into engagement,

“and near the completion of its return move-
ment it will again pass below the bolt and

foree it unwmd and rearward to its normal
position. A connecting-rod T%, attached to
the part T and eatendmﬂ' forward,is attached
at 7 to the rocking frame of the shiftine

‘mechanism, so0 that the bolts are set baek

into their carriers through the movements of
the shifting-keys. The rocking arm also ac-
tuates the lever D4, that rotates the tmpres-
sion-roller, that part being attached at d* to
the upper end of the arm. 'These parts are

shown in working relation in Figs. 2 and 11.

Each adding-wheel is provided with a loek-
ing-pawl Z?, such pawl being in the form of
an elbow-lever pivoted inthe stationary frame
TH, The long arm of the lever is provided
with a tooth z, having an inclined face on
one side and a flat face on the other, which

projects between two teeth of the dddlnﬂ-.

wheel. Such wheel may therefore turn in
one direction, but is locked against move-
ment in the opposite direction. The tooth z
is held yieldingly in position by a spring 2/,
engaging the shorter arm of the lever.

" In the present construction ten adding-
wheels are employed, one for each order of
numbers represented by the eight shifting-
keys and two additional wheels to compute
to two places of numbers beyond the column
represented by the first key on the left. The
figures on the rim of each wheel are repeated,
one set on each half of the circumference, in

order to furnish one set of figures for reading |

the sium and the other for printing the same
on the paper, which construction requires the
use of two pins 1 and two recesses 7°, one

diametrically opposite to the other, on each

wheel. :

- Toeach adding-wheel is connected by spuar-
cears V' a printing and reading wheel V, with
the type-fignres ““0” to ““9,” inclusive, re-
peated in two sets, one of which is in posi-
tion to be read from the front of the machine,
while the other set faces the paper and does
the printing. All the wheels V are mounted
on a common shaft V? to turn independently
of one another, and the shaft is carried by
arms V3 V3 that have a perpendicular rising

movement and also a roeking motion on cen-

ters V4 IFigs. 4 and 6. This center support-
ing the arm V?®consists of the stud V* and a
square block V?, fitted to turn loosely on the
stid and to slide in a stot V% on the lower por-
tion of the arm. Below this center of osell-
fation a curved link V¥connects the arm with
a rocking lever V& moving from a center V*
in a vertical arc and itself connected with the
key-lever C* by a long link or connecting-rod
C?. The key C thus eonne(,ted operates when
depressed to throw the wheels V with a back-
ward swing andan upward movement agaiast

the paper, as indicated by the dotted lines in .

Fig. 4, first throwing the wheels clear of the

1 el

r

carrier of that part.

‘brings the type against the paper.

adding - wheels and then bringing them in
workm g contact with the paperon the impres-
sion- mller The wheels V are thus caused to
print the total sum of the different numbers
printed by the printing-arm .A,cmd as the Ink-
ing device for the wheels V is independent
of the inkine device for the arin A the total
may, if desired, be printed in a color differ-
ent from that in which A ptmta
In the backward throw of the DIIHLIHU‘-
wheels from the center V*the end of the lower
arm Vo nmkiﬂs contact with the toce V?on the
end of the carrier-arm V3and brings the whole
set of pimt.m;: wheels against Lhe paper with
a suitable degree of pressure. To prevent
the wheels of this set from tarning out of po-
sition after they arve disengaged from the add-
ing-wheels, a locking-bar VIO carried at the
ends in slots V®in the arms V® above the
wheels, locks all the wheels by engaging the
teeth of the gears V' at the moment when
these begin to elear the adding-wheel gears

V. This bharis thrown into action by springs

V# gnd is set elear of the gear by a fixed in-
cline V¥ when the printing-wheels are brought
forward to place into gear wmh the addmm
wheels again.

The means for inking the type on the face
of the printing-arm is mounted on the sliding
It consists of an uprwhr
bar W', pivoted to the link a® and standing

"

70

75

30

9a

95

aJlonﬁ*%lde of the printing-arm, a ]1011301}‘541-

arim W2 swinging on a pivot W3 and CAYTY-
ing an mkmq Toller W, and & guard-plate W?
on the upright bar e\teﬂdmff beyond the ink-
ing-roller and riding against the impression-
1"01161‘ in the-sliding movements of the print-
ing-arm and the carrier-bar W'.  The func-
tion of this guard-plate 1s to keep the Inking-
roller from contact with the paper. A spiral
spring W6 on the pivot of the swinging arm
W2 holds the inking-roller in front of the
printing-arm, but allows it to yield and be
thrown out of the path of the printing-arm
by the contact of that part with the in 1{1115_1‘-
roller in the movement of oseillation which
A coil-
spring W7 on the pwot W$E of the arm W’
holds the guard W? always in riding contact
w1ththepapel Themkuwdewcethus Lrav-
els with the printing-arm fmd is operated by
the movements of that arm to ink the type
before every impression.

The separate inking device for the print-
mw-wheels 13 an mkmn‘ roller Y, suspended
by arms ¢/’ 7' from points 7 above and held
fwamqt the type-rims of the wheels by aspring
1. When the printing-wheels move toward
the impression-roller, the ends of the carrier-
arms V3 strike the carriers 1" and throw the
inking-roller from in front of the printing-
Wheeh o

On the same shaft with the printing-wheels
may be [‘*]dﬂ@d 2 b(f[» of dating-wheels Z Z, as
iltustrated in Fig. 6, so as to imprint the dd,y

month, and year a,t the same operation.
Having thus fully deseribed my invention,
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what I claim as new, and desire to secure by |

Letters Patent, is—

1. An &ddmg machine having a series of
addinf‘r devices one for each numer lfml order,

v paper holding and feeding deviece, a print-
g deviece lhw“tur a4 series of type -ﬁﬂm'e%
holl “0” to “9” inelusive and adapted by
1t movements in one direction to make con-
bect with the paper and imprint any one of
1t typ(,, ngures on the paper, and by its move-
ment in the opposite direetion to engage and
actuate the adding devices, and means for
separately shifting qmd printing deviee trans-
versely of the paper by whichitis set to print
frowm the highest order of numbersinthe row,
and for actuating said printing deviee to suc-
cessively add and print the figures one after
another.

2. Pne combination in an adding-inachine,
of a printing-bar having a single line of type,
and keys and econnections controlling the lat-
eral and vertical movement of the bar and its
movements to and from a platen, substan-
tially as specified.

3. Thecombination with the movable print-
Ing device of an adding-machine, of a series
of order-keys and connections coperating to
carry the deviece laterally to any one desired
of a series of starting-points, said starting-
point being at the order represented by the
key which i1s operated, substantially as set
forth.

4. T'he combination with the printing de-
vice of an adding-machine, of two series of
keys and couneenons one series operating to

carry the printing device to any one deslred
of a series of starting-points, and the other
operating to control the position of the figures
to be printed and also the step-by-step return

of the printing device, substantially as set

forth,

An adding-machine provided with a
printing deviﬂe, and a series of keys and con-
nections operating independently of each
other to effeet the lateral adjustment of the
printing device to any desired stfu ting-point,
substantially as set forth.

6. An adding - machine provided with a
printing device having a single line of type,
and two independent series of kevs and con-
nections, one series operating to control the
Interal adjustment of the printing device to
its 1nitial starting-point, and the other its
lineal adjustment, printing action and return
f{,ed qubsmutmll} as set forth.

‘An widing - machine provided with a
printiug device, an impression-roller, paper-
feeding mechanisin, and two independent se-
ries of keysand connections, one series oper-
ating to control the lateral adjustment of the
printing device te its initial starting-peint
and simultaneously operating the paper-feed-
ing mechanism, and the other series control-
ling the position of the figures on the print-
Ing device to be printed, the printing action
and the return feed of the printing device,
substantially as set forth.

- point,

UUQ} A AT

An adding - machine provided with a
printing device having a single line of type,
a series of adding-wheels, and two independ-
ent series of keysand connections, one series
operating to control the lateral m'l'i ustinent of
the printing device to its inltial starting-
and the other series controlling the
movementof the printing device to effect the
positioning of the figure to be printed and si-
multaneously actuating anadding-wheel, and
also actuating the printing device to effect
the printing and the step-by-step return feed
of the printing device, substantially as set
forth.

J. In an adding-machine, a series of add-
ing-wheels, paper-holding rollers stationary
as to position but having rotative movements
to feed the paper, a printing-arm located be-
bween said adding-wheels and paper-holding
xollﬂlb having on ‘one side & series of type-
fgures arranged in vertical line and numer-
108 11 order facing the paper-holding roller, &
series of gear-teeth on the opposite side adapt-
ed to engage with and actuate the adding-
wheels, by the move ements of said printing-
arm, means forshifting said armm transversely
in front of the paper to print from left to
richt, means forfeeding back said arm toward
the lowest place of numbers to space the fig-
ures, means for setting said arm in a perpen-
dicular line at right angles to its shifting
movement after engaging with the adding-
wheels, and means for oscillating said arm to
successively engage 1t with, ;md disengage it
from the addmg wheels and to bring its type-
ficure into working contact with the.paper.

10. In an adding-machine, an adding de-
vice and & paper-supporting device, combined
with a movable printing-arm located between
sald devices, mechanism to actuate the print-
ing-arm to bllI]U itinto engagement with the
adding device Emd to actuate the latter, and
S11 bse-que]_ltly to disengage 1t from the adding
device and move 1t into contact with the pa-
per to print thereon the number added, sub-
stantially as specified.

11. The combination of a series of adding-
wheels, a paper holding and feeding device,
araclk having perpendicularrectilinear move-
ment for actuating the wheels, and loeated
foroperation bebwe@n sald adding-wheelsand
paper-holder, type-figures in single line car-
ried by said rack and by the rectilinear move-
nents of that part adapted to be set in posi-
tion to imprint in required order upon the
paper, a series of keys and mechanism for
imparting perpendicular movements to said
rack, whereby the required figures to be
printed aresuceessivelyadded,asecond mech-
anism operated by the same keys by which
the said rack is oscillated in one direction to
engage the adding-wheels and in the opposite
duectlorl to be brmwht in contact with the
papel to imprint the figures added.

. Thecombination of adding m eehamsm
:«:111 mlpr ssion-roller and paper- feedmg mech-
anism, a traveling type-carrying arm, shift-
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ing-keys and connecting mechanism control-
ling the position of sa,ld arm with respect to
the number of placesoccupied by the row of
ficures to be added and separately operating
on said arm to shift it to the extreme left of
the row and a series of printing and adding
keys and mechanism connecting each key in-
dividuaally with the type-carryling arm, by
which the said arm is operated to aetuate the
adding mechanism and to imprint said figure
on the paper. |
13. The combination of addmw-wheels a
paper holding and feeding devwe, a fixed
oguide, a type-carrying arm shiftable thereon
across the paper, shifting-keys and mechan-
ism separately connecting each key with the
type-carrying arm, a series of prinfing and
adding keys, and mechanism actuated by
each key to operate said arm to successively
add and imprint the figure corresponding to
the key depressed, and interlocking means
actuated by the keys of one series to lock the
individual keys of the other set which is out
of action.
14. The combination of adding-wheels, an
impression-roller, paper- feedmﬂ' means, a
rack adapted to engage the addm ﬂ‘-wheels

and having recbllmeal movement to actuate -

the wheels a series of type-figures on the
rack in position for contact with the paper,
a fixed gnide, means for shifting said rack
transversely to set it to the required position
in the row of figures to be added and printed,
means for imparting rectilinear movement to
actuate the addmﬂ'—wheels and for disengag-
ing the rack {rom the adding-wheeland brm g-
ing its type-earrying side in contact with the
paper. |

15. The combination of a traveling print-
ing-arm located between an adding devwe and
an impression-roller and having a toothed

rack adapted to be set into engagement with
any one of the adding-wheels .:md to actuate
the same by the movement of said arm, a se-
ries of shifting-keys by which said arm is set
to different places of numbers beginning with
the number on the extreme left of the row,
and a second series of keys and mechanism
variably operated by said keys by which the
rack is caused to actuate the adding-wheels
and afterward is brought in working contact
with the paper on the impression-roller.

16. Anaddingdevice having aseries of add-
ing-wheels on a common shaft, a series of
printing and reading wheels corresponding
in number with the addlnﬂ-wheels and indi-
vidually and directly ¢ reared therewith to be
rotated therebv, means for disengaging all
the printing and reading wheels mmultane-
ously from the adding - wheels and subse-
quently, while so disengaged, bringing them
into contact with a paper strip to print there-
on, and means to lock-said printing-wheels

| -aq&msn rotation when disengaged from the

adding-wheels, Sub%tdutlallv as Set forth.
17. The eombmatwn mth a series of add-

O

connected with each 'm]ding-ﬁrheel to rotate

in unison therewith and meansfor simultane-

ously detachingsaid printing-wheels from the

adding-wheels and bringing them in print-

ing contact with a paper strip.

18. The combination of adding-wheels, an
impression-roller presenting a paper strip, a
traveling printing-arm adapted by engage-
ment with the adding-wheels to actuate the
same and by contact with the lmpression-
roller to print thereon the figures added by
the adding-wheels, means for operating said
arm to cause it to actuate the addinge-wheels
and afterward to make printing contact with
the roller, individual printing-wheels corre-
sponding in number and position with the
adding-wheels and detacha blv connected with
the addmtr wheels to rotate in unison there-
with and be set thereby, means for disengag-
ing said printing-wheels and bringing them
in printing contact with the paper strip to
print the sum - total of the adding - wheels,
means for inking the printing-arm and an
inking device fm* the printing-wheels

19. “"The combination of adding - wheels

tubular shaft on which the same are mounted |

to rotate, an internal shaft carrying spring-
bolts adapted by rotative movement of the
shaft to engage internal recesses in the hubs

of the adding-wheels and lock said wheelson

the tubular shaft, means for turning the in-
ner shaft, and a stop device for arresting the
rotative movement of the outer shaft at a de-
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termined point to set baeck all the adding-

wheels, simultaneously to the starting-point.

20. The combination with a series of add-
ing-wheels containing a repeated set of fig-
ures on the circumference in each wheel, a
circle of gear-teeth on its circumference, stop-
pins on each wheel, an elbow-lever movable
in a vertical arc having on one end a pivoted
pawl adapted to engage said stop-pins, and a
tooth on the other end in position to engage
the corresponding pinin the adjacent wheel

a rocking arm having a curved end. adapted |

by contact with said elbow-lever to oscillate
the same, a spring-impelled bolt setting in
line with the teeth of the adding-wheel lo-
cated with relation to one end of the elbow-
lever to be held back by the lever against the
reactive force of its spring.

21. The combination with the traveling
prmtmmarm having a slotted lower member
of a fixed guide A4, and a shaft A5 both ex-
tending thmuc-‘h Lhe slotin the pmntmﬂ-ar
hangers plvota,lly supported on the fixed g u1de
and carrying the shaft A°, a rod B° connected
at one end to the shaft A5, a finger-key, and
spring-controlled means connecti ng said key
with the rod B? whereby the prmbmw arm is
oscillated forward and back by pressure and

release of the key, substantially as set forth.

22. The combination with the traveling
printing-arm, of the fixed guide A*on Whleh
the said arm is adapted both to oscillate and
to have perpendicular rectilinear movement,

ing-wheels, of a printing-wheel individually | vibrating frame K K K* a connection be-
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tween the printing-arm and the frame, and
means for vibrating the frame in a vertical
arc consisting of the inclined bar XY, rocking
cam-plates L, finger-keys B and connecting
means between the finger-keys and the cam-
plate whereby graduated rectilinear move-
ments of the printing-arm are produced by
pressure upon the keys.

23. The combination with a fixed guide and
a printing-arm mounted to slide and vibrate
on said guide, in front of an impression-roller
to make printing contact therewith,of anink-
ing device movable laterally with the print-
ing-arm and located between the latter and
theimpression-roller,said inking device yield-
ing laterally when engaged by the printing-
arm in its movement toward the impression-
roller.

24, In an adding-machine the combination

UUU’ A VALK

with a series of adding-wheels, of an individ-
ual printing-wheei to each adding-wheel bear-
ing type-fignres composed of the ten digits,
means for rotating and setting said printing-
wneel in unison with the adding-wheels, and
means fordisengaging the whole set of print-
ing-wheels from said adding-wheels and for
bringing them simultaneously In printing
contact with a paper strip, said printing-
wheels being arranged to print ciphers in all
the spaees to the left of the highest figure in
the line at the same operation of imprinting
the sum-total on the paper.
In testimony that I claim the foregoing I
have hereunto set my hand and seal.
ADAM HOCH. [L.s.]
Witnesses:
MAX BLUM,
EDWARD E. OSBORNE.
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