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NUMEROGRAPII
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DUDLEY, OF CHARLESTON, WEST VIRGINIA, ASSIGNOR TO THE
MANUFACTURING COMPANY,

OF SAME PLACIL.

COMBINED ADDING AND PRINTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 554,993, dated February 18, 1896.

Application filed September 9, 1895,

T all whom it may concern:

Be it known that I, GEORGE W. DUDLEY,
of Charleston, in the county of Kanawha-and
State of West Virginia, have invented a new

5 and useful Improvement in a Combined Add-
ing and Printing Machine, of which the fol-
10Wlno isa spemﬁcamon

In an apphcaﬂon for a patent ﬁled by me

“ January 7, 1895, Serial No. 534,106, for a
10 combined adding and printing maehine, I
have shown and described an organization of
devices whose object is to qulekly and ac-
curately add a column or columns of figures,
and atthesame time and by the same manipu-
lation of the keys to print upon a sheet of pa-
p > these figures in the order in which they

added, so as to form a proof-sheet which
bhdll verify the correctness of the addition,
and which machine by special adjustments-
may be made to print at the bottom of the
column the sum total of the column, and to
do this work in a vertically-descending pro-
gression or vertically-ascending progression
or in a horizontal progression.

My present invention, while combined with
the principal features of that machine, com-
prises certain new features which I deswndte
generally as follows: First, an improved
mechanism for causing the keys representing
the different digits to impart a variable throw
to the adding-wheels and type-carrier; sec-
ond, a means for dispensing with the strain
on the machine of turning at one time anum-
ber of the adding-wheels, which becomes nee-
essary in carrying from one denomination to
the next, for which purpose I provide a set of
supplementary receiving-wheels to which the
numbers tobe carried are deliveredin a camus-
lative way until the addition is completed on
40 the main wheels, after which these accumu-

. lated numbers on the supplementary receiv-
ing-wheels are added into the total by a sub-
sequent adding operation; third, a novel or-
ganization of devices for spacing, adding and
printing, or spacing without printing and
printing without adding.

In conunection with these general features
of improvement other improvements of a
minor character are also provided, whichmay
be best understood hereinafter by reference
to the drawings.
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In the drawings hereto annexed, I have for
the sake of avoiding complication and pro-
lixity omitted such portions of the previous
machine as remain unchanged and are pre-

served intact, only showing the new features

and such portions of the old as are correlated
to the said new features.

Figure 1 is a plan viewof the front part of

the machine with the inclosing case removed,
the ribbon paper carrying and feeding de-
viees, all of which lie back of the line X X,
(see Iﬂ . 1, 2, and 4,) being omitted, it be-
ing understood that the paper and printing-
I‘ibel’l occupy the plane of theline X X. Tig.
2 is an inverted plan view showing all the
parts of the machine lIying in front of the same
line X X. Fig.
machine with parts broken away and parts
shown in section. TFig. 4is a vertical section
taken on line 4 4 of Figs. 1 and 2, looking
inthe direction of the arrow on said hne Flw
5 isavertical section takenon line 5 5 of Figs.
1 and 2, looking in the direction of the arrow
on said line. Tig. 5% is a sectional detail
taken through line 5* 5* of Fig. 3. Fig. 61is
a vertical section of the escapement mech-
anism, taken on line 6 6 of Ifig. 2 and look-
ing in the direction of the arrow on this line.
Fig. 6* is a section through the escapement
mechanism, taken on line 6* 6* of Fig. 6 and
looking in the direction of the arrow on this
line. Tig. 6* is a detail in perspeclive of
Fig. 7 is a verti-
cal section of the escapement mechanism,
taken on the line 7 7 of Fig. 2 and lookln0
I‘lcr
8 is a vertical section through the adding-
wheels, taken on line 8 8 of Iigs. 3 and 8%,
looking in the direction of the arrow on said
line. Fig. 8" is a sctional edge view of the
adding - wheels seen in Fig. 8 and shown
partly in section on line 8* 8* of Fig. 8 and
partly in side elevation. Kig. 9is a sectional
detail view of the means for locking the add-
ing-wheels, taken online 9 9, Fig. 1; and Fig.
9* is a rear view of the same, looking in the
direction of the arrow on Fig. 9.

I will first describe generally the external
construction of the machine, and designate
the location and functions of the several parts
visible on the outside of the machine.

3 is a front elevation of the-
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Z 7722 75, Figs. 1 and 3, ave the four parts
of the external case, which for convenience
may be made in separvate pieces.

B, D and N are the operating-keys. Of
these keys the first one, D, on the left hears
a cipher and is not connected with the adding
mechanism, but only with the printing mech-
anism. Themiddle keys, B, are nine in num-
ber and bear on their faces the numerals 1 to
%, and all have the same action and connec-
tions, and all operate hoth upon the adding
and printing devices when depressed. The
key N on the extreme right is the spacing-
key and has no connection with the adding-
wheels, but only co-operates with the paper-
feeding mechanism and has its own peculiar
connections.

I'is a tilting thumb-piece whose manipula-
tion changes thedirection of the feed of the
paper-feeding devices from vertical to hori-
zontal or vice versa.

Hisa reversing-lever for reversing the feed
of the printing devices and shifting hackward
or forward from one denomination of the add-
ing-wheels to another.

G is a pull-rod which when in one position
causes the adding-wheels to move forward to
add, and when in another position causes the
adding-wheels to move backward so as to sub-
tract, and when in still another position
throws out the adding devices altogether and
allows the printing alone to be ctfected.

L will first describe the action of the keys
in determining the extent of movement of the
adding and printing mechanism.

Referring to Fig. 5 it will be seen that the
number-keys B have horizontal shanks or le-
vers, which are loosely hung upon an axial
shaft B’ and extend through slots in the sec-
tion Z of the outer casing. On the inner ends
of each of theselevers areformed two tappet-
arms b and 0'. Each tappet-arm b of cach
lever rests beneath and is arranged to lift a
vertical stop-pin 6% Kach stop-pin slides
through and is guided by a stationary hori-

zontal plate 0% and a deck-plate 74, the pins

being foreed downward normally by helical
springs U surrounding the pins and bearving
at their upper ends against the deck-plate
and at thetr lower ends against a collar or
flange on the pin.

B (see Figs. 1, 3, 4, and 5) is a reciprocat-
ing gage-slide arranged horizontally on the
deck Z4, just behind the part Z' of the casing.
This gage-slide is provided with a series of
nine longitudinal slots 1%, (see Pig. 1,) through
which the stop-pins * may be made to pro-
trude by the lifting action of the tappet-arms
b. This gage-slide serves by these slols to
give a different throw for each key to the add-
ing devices and printing deviees, which throw
is exaetly commensurate with the value of the
number represented on the key—that is to
say, referring to Fig. 1, the length of the slot
U® on the leftis taken as the unit of throw and
co-operates with keyv 1. The second slot % is
twice as long and co-operates with key 2.

ing-key.

The third slot 07 is three thnes as long as the
first and co-operates with key 3, and so on
throughout the nine slots U° and the nine
keys. When any one key, therefore, is de-
pressed, as that numbered 2, for instance, its
stop-pin 0” rises in the second slot % of the
reciprocating gage-bar B¥; and the latter has
a longitudinal movement that is exactly com-
mensurate with the number-value of that
key, the pin 0? stopping the sliding gage-bar
B¥when the opposite end of slot I reaches it.
The differential movement of the gage-hax
is made the means of imparting a differential
movement to both the adding and printing
devices, as will be hereinafter deseribed.
' To explain how the gage-Dar B moves I
would state that it is under the direct influ-
ence of aspring-motor. This motor is shown
at M in Ifig. 2, and is wound up through a
bevel-gear M, shaft M? gear-wheel M3 and
pinion M* bearing a squared shaft M® pro-
jecting through the case to receive a wind-
On the main shaft of the motoris
a rigid gear-wheel M? which meshes with and,
transmits motion to a pinion M7 which is
fixed to the side of a gear-wheel M?, (see Fig.
4,)whichlatter gear-wheel extends up through
the deck Z* of the machine and (see Tig. 1)
engages with a pinion M? rigidly fixed on a
shaft M'. This shaft M is the medinm for
transmitting the power of the motor to the
adding devices, and the extent of this trans-
mitted motion is determined through the
gage-har B®with variable slots 1%, as follows:
On the front end of the shaft M is a rigid
pinion M'" (see Figs. 3 and 4) which lies in the
plane of a double rack-bar 3. This rack-bar
is slotted throughout its length, and its ends
slide vertieally in the upturned ends B! 34
of the gage-slide B™, but when moved longi-
tudinally in a horizontal direction said rack-
bar causes the gage-slide B to move with it,
because the said rack-bar is held hetween the
upturned ends 3" B of the gage-slide. When
said rack-bar is adjusted to its lowest posi-
tion, as shown in full lines in Fig. 3, the top
section of the double rack-bar engages with

the top of the pinion M\ and when said rack-

bar is adjusted to its upper position the bot-
tom section of said rack-bar engages with the
bottom side of said pinion. The pinion being
strained in a given direction by the power of
the motor to which it is geaved it will be seen
that when the rack-bar is down it, with the
gage-slide BY, is driven by the pinion in one
direction, and when said rvack-bar is up it is
driven by thesame pinion in the opposite di-
rection, carrying the gage-slide I3 with it.
To adjust this rack-bar up and down at each
operation of a key, two short cross-hars 1}
B¥ (see Iigs. 1, 3, 4, 5, and 5) pass through the
slot at opposite ends of the rack-bar, and are
connected at their opposite ends to the verti-
cal bars B B7, which pass through the deck
74, and arve connected at their lower ends by
a cross-bar BY, (See Figs. 3, 3, and 5*). Ileli-
cal springs B encirele the arms B7, and by
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pressing upwardly against the deck Z* force
them downwardly and bring down the cross-
bars B B® and rack-bar B and cause its up-
per teeth B to engage the top side of pinion
MM, To cause the lower rack-teeth B to en-
gage the bottom side of the said pinion MM
the arms B7 are lifted by tappet-arms B rig-
idly fixed on a rock-shaft B* which hascurved
arms B® extending downywardly and connect-
ed at their lower ends by a horizontal shaft
B? against which bear the tappet-arms )’ of
each of the key-levers B3, as seen in Fig. 5.
The operation of these devices is as follows:
Wheneveér a key B is depressed, its downward
movement causes its tappet-arm b to lift its
particular stop-pin b® up through its particu-
lar slot 0° in the gage-slide B, At the sane
time the tappet-arm b’ of the said lever strikes
against shaft B* and through curved arms
13%, rock-shaft BY, and lift-arms B® vertical
bars 137, and cross-bars B8 causes the rack-bar

3% to be lifted, engaging its lower teeth B4
with the pinion MY, The power of the motor
is now free to turn the shaft M with the pin-
ion M!" and propel the rack-bar and gage-bar
to the left (in Fig. 1) a distance equal to the
length of the slot through which the stop-pin of
the particular key protruded. When the key
isreleased and rises the springs B force down
the vertical bars B and by bringing the rack-
bar down again re-engage its upper teeth
with the pinion, and the latter being still un-
der a rotary strain in the same direction, but
being engaged by the rack-bar upon the op-
posite side, gives to the rack-bar and gage-
slide B¥ its return movement. Thus it will
be seen that the stop-pins 0? and slots b° of
different lengths in the gage-slide furnish
means for causing each key-lever to differ-
entially limit the extent of rotation of the
shaft MY, which transmits the motive power
to the adding mechanism. It must be under-
stood, however, that one half of this extent
of movement in shaft MY is permitted by the
forward movement of the gage-slide B3* and
the other half by the backward movement of
the gage-slide, and this enables me to make
the slots 0% only half as long as they wonld
otherwise require to be.

When the gage-slide B* returns to its nor-
mal position of rest its jar is cushioned (see
Figs. 1 and 3) by a buffer consisting of a cyl-
inder B sliding in a support B and having
a cushion at one end. This cylinder has an
internal flange B*, which bears against a heli-
cal spring B* wound about a stem BYhaving
a collar B®. This stem has a rigid milled
disk B! by which it is rotated, and its endis
screw-threaded and works through a station-
ary nut B® in the support BY®. By turning
the milled disk B' with the fingers the stem
B is advanced into the cylinder and the eyl-
inder, through the spring, is adjusted to stop
the gage-slide B3 sooner or later to properly
adjust the stop-pins ? in the slots 6% and the
pinion M to the rack-teeth B,

I will now nroceed to deseribe hiow the add-

ing devices are constructed and rotated with
& different throw from the motor through the
shaft MY as eontrolled by the keys B, as be-
fore described.

The motor M, Fig. 2, it will be remembered,
transmits power through gear-wheels M M7
M?® to the pinion M® on shaft M0, which latter
is allowed a different extent of rotation when
each key is operated, corresponding in extent
to the number represented by that key. This
shaft M (see Figs. 1 and 4) transmits motion
to the crown-wheel A% of-the adding devices,
either in a forward direction to add or in a
backward direction to subtract, or may be
disconnected wholly from the adding devices,
as when it is desired only to print. These
adjustments are effected through the pull-
rod G, which has three notches g~ ¢’ ¢* adapt-
ed to engage a tooth ¢° on the main frame to
determine the positions of its adjustments.
The pull-rod G slides in guides ¢° and carries
an arm ¢! acting upon a sleeve A? to slide it
back and forth on the shaft M. Thissleeve
slideslongitudinally on said shaft, but rotates
with it through a pin g (see Fig. 4) on the
shaft, playing in a slot in the sleeve, and said
sleeve bears at one end a rigid pinion A and
at the other a rigid pinion A’, one or the other
of which may be engaged with the teeth of
the crown-wheel A3, or both be disconnected,
according to the adjustment of the sleeve as
effected through the pull-rod G. Thus when
the pull-rod is forced all the way in, so that
its outer noteh, g%, engages the tooth ¢°, the
pinion A’ engages the crown-wheel A% and
turns the adding-wheels in one direction, and
when the pull-rod is drawn out, so that its
middle notch ¢’ engages the tooth ¢° the pin-
jon A engages the crown-wheel A®and turns
the adding-wheels in the opposite direction,
and when the pull-rod is drawn all the way
out, as indicated in dotted linesin Fig. 4, both
the pinions A and A’ are out of engagement
with the crown-wheel A3 and the operation
of the keys has no influence on the adding
devices, but only works the printing mech-
anism, as hereinafter described. When the
adding devices are thus disconnected from
the operating devices said adding devices are
locked against accidental displacement as
follows: The crown-wheel A®ig rigidly con-
nected to a spur-wheel A! placed against its
side on the same shaft A% (see Figs. 1, 4, 9
and 9*) and the spur-wheel A? transmits the
adding or subtracting motion to a pinion A°
on the shaft AS of the adding-wheels herein-
after described.

On the pull-rod G (see Fig. 4) is a pin ¢°
which engages a slot in an arm ¢° rigid on a
short rock-shaft ¢?. (See Figs. 9 and 9%.)

This rock-shaft has upon its opposite end a
hook-shaped detent ¢, which, when the pull-
rod is drawn out and the adding devices dis-
connected, passes into engagement with the
teeth of the spur-wheel A* as shown in dot-
ted lines in Fig. 9, and locks the adding de-
viees against displacement.
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