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(Mo model)

To all whom tt 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-
lowing is a specification.

"The object of my invention is to provide a
machine for quickly and accurately adding
10 a column of figures, and at the same time
and by the same manipulation of keys print-
ing upon a sheet of paper these figures in the
order in which they are added, so as to form a
proof-sheet which shall verify the correctness
15 of the addition, and which machine, by spe-
cial adjustments, may be made to print at
the bottom of the column the sum total of
the column and to do all this work either in
a vertical descending progression or verti-
zo cally-ascending progression, or in a horizon-
tal progression, as will be hereinafter more
tully described with reference to the draw-
ings, in which—

Figure 1 is a top plan view with parts of

25 the housing broken away. Fig. 2 is an un-
derneath plan view with parts broken away.

Fig. 2*, Sheet 6, is a section on the line 2* of
Fig. 2 lookmo in the direction of its arrow.

Tlo 9" Sheet 3, is a sectional view of the es-
30 Capement mechamsm shown next to the mo-
tor in Iig. 2. Tig. 2¢is a section on line 2¢
of Fig. 2", Fig. 2¢ is a similar section on
line 2¢ of Tig. 2°. [Fig. 2¢is still another sec-
tion on the line 2° of Figs. 2° and 2". TFig. 2f
35 is a section on the line 2f of Fig. 2, and Figs.
25 and 2" are side and edge views in detail of
the escapement-arms M® M¥®. Fig. 3 is a
front elevation. Ifig. 4 is a vertical longi-
tudinal section taken on line 4 4 of Ifigs. 1,
1o 2, and 5, looking in the direction of their ar-
rows. Fig. 5 is a vertical transverse section
on line 5 5 of Fig. 2, looking in the direction
of its arrow. Tig. 5 is a detail section of
the elutch at the lower end of lever G in Fig.
43 5. Fig. 6 is a rear elevation with parts
broken away. Fig. 7is a sectional view of
the adding devices, taken on the line 7 7 of
Fig. 8. Fig. 7*is a cross-section of sleeve A’
and shaft A of Fig. 7, taken between itwo
so of the wheels AS. Fig. 8 is a cross-section
talen throungh the :Wﬂdmo devices on line- 8 8

of Fig. 4. Fig. 9 is an enlarged transverse
section of the machine, taken on line 9 9 of
Fig. 2, looking in the direction of its arrow.

As the operations of the machine in detail 55
are somewhat involved, I shall, for the sake
of perspicuity, first deseribe only the lead-
ing functions of the machine and the promi-
nent external instrumentalities for impart-
ing the proper motion to the machine for 6o
causing it to exercise these several functions, .
and afterward describe more in detail the
several groups of instrumentalities and their
connections whereby these functions are ren-
dered operative in conjunction with eaeh 63
other.

Referring to Itigs. 1, 2, 3, 4, 5, 6, and 8, X
represents the outer case of the machine,
which stands upon a base Y, from whieh it
may be lifted. 70

At A, Figs. 1 and 3, is shown a series of
adding devices comprising numbered wheels
or disks A" with carrying devices which are
acted upon by a group of numbered keys B
to perform the work of addition. 75

At C is shown a type writing or printing
device upon which every figure successively
added on the adding device A is immediately
or simultaneously printed in either a vertical
or horizontal series, corresponding to the col- 8o
umn to be added.

D represents a group of character-keys,
comprising a cipher, dash, dollar-mark, debit
and credit marks, and space. These do not
act upon the addmw device A atall, but solely 8g
upon the printing dewec

E is a reversing-lever which changes the
progression of the fced of the pnntmw dev1ee
from down to up, or vice versa.

F is a thumb-piece whose manipulation 9o
changes the direction of the feed of the print-
ing devme from vertical to horizontal, or vice
versa, and G is a change-lever that throws
the printing deviee C into range of operation
of the numbered keys B and out of range 95
of operation of the character-keys D, or vice
versa.

The trains of mechanism through which
these several parts act will be separately de-
scribed hereinafter,

I will first describe the construction and
operation of the adding mechanism A.

100,
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Referring to IMigs. 1, 3, 5, and 8, X repre-
sents that part of the casing X that forms
the housing for the adding mechanism, which
housing is formed with a series of openings
a', through which shows the numbered faces
of a series of wheels A7, Trigs. 1, 3, 5, and 8.
There is one of these wheels for the denom-
ination of units, anotherfor the tens, another
for the hundreds, and so on, each of which
has numbers on its periphery from 0 to 9,
equally spaced and arranged to show through
the openings «'. Xach wheel A7is formed
with sprocket- teeth which connect with a
chain belt A%, which passes over a correspond-
ing larger sprocket-wheel A’ A* A%, &ec., in
the rear, which has twice as many teeth as
the series of wheels A", Another series of
sprocket-wheels A% Figs. 7 and 8, is located
below the chain belt and in engagement with
it.  This series of wheels A% has the same
number of teeth as the wheels A7, and co-op-
erates with the larger wheels for the purpose
of carrying from one denomination-wheel to
the next when the sucecessive additions equal
or exceed ten. This carrying is effectod as
foliows: Motion is imparted to the wheels
A7and A® from the larger wheels A7 A2 A3
&e., intherear. These have cach alaterally-
projecting lug «f Tig. 8, for each noteh or
tooth.

Alis an elbow-shaped detent pivoted on a
shatt A™ and having a noteh «® whiclh drops
down upon and holds suceessively each one
of the lugs «f, beingheld to this locked posi-
tion by a spring «'*.  On each of the wheels
A8 is a rigid radial arm <%, and this arm of a
wheel A% of one denomination acts upon the
Tugs «af of the whecl A® of next higher de-
nomination—that isto say, supposing A', Fig:
7, is a units-wheel, A® the tens, and A® the
hundreds, the units-wheel A’ will act upon
the first wheel A" through its c¢hain, and the
small wheel A® will, through its arm of, act
upon the lugs « of the next wheel A? Iig.
8, of the higher denomination at every com-
plete votation of wheel A% or whenever the
aggregate sum of additions equals or excecds
ten. As the wheel AS votates, its arm «7 first
lifts the detent A" untilits noteh «f is off of
lng «f and the arm 7, striking that lug af,
turns wheel A® of higher denomination one
notch, the detent A™ immediately dropping
back again and engaging the nextlug a®. As
the wheels A’ A®* A® thus rotate they in turn
transmit their motion through the chains AS
to the corresponding series of wheels A7
whose numbered faces show through the open-
ings a in the case andindicate the totals of
the addition performed. .

When the addition is completed and it ig
desired to commence on other work, the
wheels A7 must each be set back to the zero-
point. This is done through the wheels AS,
which are in gear with A7 through the chain
belts. Each wheel A® has on its side a hol-
low boss, Tigs. 7and 7%, with a laterally-pro-
jecting pin«® in it. This pin on each wheel

bears such relation that when carried to a
certain point the zero-mark of wheely A7 will
show through the openings «!’.  These pins «¢*
of the wheels A% are restored to this point as
follows:

A% Figs. 7and 77, is a hollow shaft on which
the wheels A% are hung. This hollow shaft
has a longitudinally-sliding stem AW within
it, having a series of radial pins «® that pro-
trude through a longitudinal slot in the hol-
low shaft A” and lie normally within a recess
¢ on one side of each wheel A%, A helical
spring A® lies within the end of the hollow
shaft and forces the stem A'™ outwardly, so
that its pins ¢® lie normally in the recesses
aforesaid and afford no obstruction to the
movement of the wheels. The end of the
stem Aterminates outside the ease inahand-
wheel or handle @’ and has a radial key orbit
«® which, when the stem is pushed in, passes
through a keyholea®. Whenthisstem isthus
foreced in against the tension of the spring
A% it causes all of the pins «® to pass out of
theirrecesses ' and toenter thehollow bosses
of the next wheels Af, and then, when said
stem is partially rotated, its pins o® (sece Vig.
7°) engage with the ping ¢” of the wheels AS
in whatever position they may be, and by
turning them all to a predetermined point
rotate the wheels A7 through the belis and
restore them all to zero. To do this suc-
cessfully it is necessary to unlock all of the
detents All of the wheels A" A AP &e., and
for this purpose the axial shaft A® has out-
side the case a rigid arm «', Ifigs. - and §,
which when deflected causes a lug or key o't
on said shaft to turn in the slot «™ in the de-
tent A" and simultaneously 1ift all of said
detents. This slot ¢ and lug a' are nee-
essary features of this part of the device, in
order to permit an individual action of cach
detent A" when lifted by a ¢liding bhar A¥
and its eamn ' in carrying, whose operations
will be deseribed hereinafter.

I will now deseribe how motion is imparied
to the wheels A" A® A® from the groupofl keys
B3, These keys, Tigs. 1, 2, and 3, are nine in
number and are provided with faces nun-
bered from 1 to 9, inclusive. They arve ar-
rangedin sub-groups of three, the fivst group
carrying the numbers 1 2 3, the second 4 5 6,
and the third 78 9. The front key of cach
sub-group is made hroad or elongated in hori-
zontal direction and the other two of cach
sub-group lic immediately Dehind this broad
key. This is for the purpose of enabling the
operator the more readily to locate and ma-
nipulate these keys without taking his eye
off of the column of figures being added. As
cach group is constructed, arranged, and op-
erated alike, it will be sufficient to describe
one with this further explanation that cach
higher group has a little longer throw or
movement than the next{ lower one.

B, Tigs. 1, 2, 8 and 5, is the main key-lever
provided with a nambered face and carvying
on the opposite sides of it two smaller key-le-
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vers B? B?, which are fulerumed upon lateral
ping b and forced by springs b', Fig. 1, to lie
with their lower ends against stop-pins b?
Figs. 3and j,alsoprojecting laterally from the
main key-lever. The main key-lever 3’ hasa
simple movement in transmitting its effect
when depressed, but the smaller or supple-
mentary key-levers B*have acompound move-
ment—that is to say, when they are depressed
they first turn on their axial pins 0, as indi-
cated in dotted lines in I'igs. 2* and 5, to bring
their lower ends into engagement with co-op-
erating devices, and then move down, carry-
ing down the main key-lever B’, which serves
to support them, thus avoiding the necessity
of multiplying the main key-levers. All of
1hese key-levers, both the main levers B’ and
the short omnes I3%-act singly or individually
upon a depression-bar I3® fulerumed on shaft
R, Figs. 2, 2* 5, and 9, with a different throw,
but move it a uniform distance for feeding or
spacing, as hereinafter described. The dif-
ferent throw of these levers is determined by
different stopping-points on the lower part,
X2, of the case formed by slots inthe case hav-
ing bearings b® b* 0%, Figs. 3 and 5, each one of
which isalittle lower than the preceding one.
When the main key-lever BB’ is depressed it
acts directly upon the depression-bar B® and
also upon the middle bearing b* of the case
and is stopped by the latter, while the smaller
key-levers B? carried by it do not touch any-
thing, because they are held out of range of
such engagement (see Figs. 2* and 5) by
theirspringsd’. When, however, one of them
is depressed its lower end is first thrown into
range of engagement with the depression-bar
and the slot-bearing 6° or ¥%, as shown in dot-
ted lines in Iigs. 2* and 5, and its further de-
scent with the main key-lever causes it to
come into contact with the bearing b%or 0° of
the case and the depression-bar. The stop-
ping-points of these three levers of each group
are so arranged that the short lever 132 on the
left of any group has the shortest stroke, the
middle or main lever a little longer stroke,
and the short lever on the right still a longer
one, and all these different strokes are im-
parted through the one main key-lever of
each group. It will be observed thatthe sec-
ond group commences with a stroke a little
longer than the long stroke of the preceding
group, so as to give a throw of a different
range to each and every one of the key-levers
in order to cause each to turn the addition-
wheels a different distance.

The main key-levers B’ are held up by
springs B4, Figs. 2 and 2%, and impart their
throw to a rock-shaft B’ under the housing.
To gear each key-lever B’ to the rock-shaftso
it will berocked by any one key-lever without
affecting the others, the rock-shaft B’ has a
key or feather U¢ that works in a curved slot
U7 of each key-lever, (see Fig. 2¢,) and these
slots are constructed of different lengths and
so gradunated (as is well known in such de-
vices) that the lever of shortest throw has the

a3

longest slot to permit of the maximum move-
ment of the rock-shaft’s feather in this slot
without affecting that lever, and yet each le-
ver by engagement with the feather imparts
to the rock-shaft the specific throw of each of
the different keys.

The rock-shaft B° is journaled in hanger-
bearings within the case and is provided with
a rigid sprocket-wheel BY Figs. 2 and 5,
which through a chain B?, Figs. 1, 2, and 5,
imparts its motion to another sprocket-wheel
B®on arock-shaftBabove. This rock-shaft
B has a rigid swinging arm 5% carrying a
spring-pawl b° which engages with a ratchet-
wheel B on a loose gear-wheel B! on rock-
shaft BY, and this gear-wheel engages a pin-
ion B™ on the hollow shaft A%, (see Figs. 1
and 5,) and through the mechanism just de-
scribed transmits the throw of the key-levers
B to the wheels A" A? A? of the adding mech-
anism. To hold the ratchet-wheel B against
backward movement while the working pawl
0%, Fig. 5, is taking a position for anew hold
a back-thrust detent 0%, Fig. 2, is provided
beneath the upper floor, B, of the case, the
machine having a lower floor or base, Y, and
also an upper floor, ¥, which latter forms a
support for most of the working parts of the
machine. Kach or any of these wheels A’ A*?
A3, &e., is independently locked to the shaft
A% according to the denomination of the row
of figures being added, by a device which con-
nects with any one of said wheels. This con-
sists of a longitudinally-sliding-rod A% (see
Figs. 1, 5, 7, and 8) which moves centrally
within the hollow shaft A% and has a square
bit a?, Figs. 7 and 8, that projects through the
longitudinal slot inshaft A% and is adapted to
be thrown into the plane of the internally-
projecting teeth ¢ of the wheels A’ A? A3 to
lock any one of these wheels to shaft A® with-
out locking the others. The longitudinal
movement of the rod A®isimparted by a ver-
tical standard AY, Fig. 4, to which is also at-
tached the parallel and horizontal slide-rods
ABand 8. The former of these lies below
the wheels A 'A? A® and has a cam «¥, Figs.
4 and 8, that lifts the detent A" out of en-
gagement of the same denomination-wheel
(A% for instance) thatis engaged by the bit ?
of the slide-rod A’ so that said wheel may
turn. Theslide-rod o lies above the wheels,
being also attached to the standard AY, and
moves with the slide - rods A% and A® and
carries an arm a®®, Figs. 3, 4,5, 7, and 8, that
shows through a series of holes ¢''in the outer
case and always appears at that opening di-
rectly over the wheel of that denomination
which is being added, so that the operator
way always know in what column of figures
he is adding.

For shifting the standard A with slide-
rods A® A’ g% so asto bring the keys into co-
operation with any one of the wheels A’ A? A3
a sliding rack-bar A", Figs. 2 and 4, is con-
nected to the standard A" and isarranged in
horizontal position beneath the upperfloor of
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the casing, to be acted upon by a pinion A
and a feeding mechanism hervcinafter de-
seribed.

I will now proceed to describe the printing
devicesshownat €. These consist of a paper-
roll holder with means for feeding both verti-
cally and horizontally, a printing-ribbon, and
an osciliating type-carrying and type-operat-
ing device arranged to cause the type to press
the ribbon against the roll of paper.

The paper-holder comprises an uppoer hol-
low roll, ¢, Figs. 1, 3, 4, G, and 9, provided
with a coil-spring ¢*, Ifig. 9, within it after
the manner of a spring-roller for curtains.
This Dollow roll has a longitudinal slit ¢* in
its periphexy, through which the end of the
paper strip is inserted and in which it is re-
tained by a longitudinal pineh-bar e, having
ancccentric projection,which baris journaled
within bearings within the roll ¢’ and has a
rigidly-attached rocking arm ¢, Figs. 5 and
9, at the end outside the roll, which when
rocked causes the pinch-bar to aet like a cam
and tightly elamp the end of the paper strip
against the inner edge of the slot. This rock-
ing arm ¢’ also serves to lock the roll-holder,
so that its spring cannot exert any tension
while inserting the paper, and for this pur-
posc the head of the arm in the open position
of the pineh-bar is made to enter a noteh ¢?
in o rigid disk on the framework, as shown in
dotted lines in Irig. 5. The spring-roller ¢
holds the paper strip taut and smooth and
also supplies means for taking up the paper
when fed in one direction. The paperstrip P,
which is wound upon this roll, passes (see Iig.
9) down in front of a rubber-faced platen C?
and around a rubber-faced roll C?, and thence
up and over a rubber-faced roll C!, which
two rubber-faced rolls secure a frictional bite
on the paper for feeding it down against the
tension of the roll-holder or feeding it up-
wardly in response to this tension. The
platen C? econstitutes the back-thrust beaving
for the strip of paper, against whicl the force
of the blow of the type (delivered through the
ribbon and paper) is borne. The two rubber-
faced rolls C* C', Figs. 5, 6, and 9, are geared
together by two gear-wheels ¢’ ¢!, so that they
rotate together to feed the paper. All these
rolls €' C? Ctand the platen are mounted upon
a carrvying-frame €%, which slides horizontally
upon two guide-rods O C7 fixed in the main
Trame of the machine. One of these rods, CF,
passes through a tube ¢’ of the roll-framg,
and the other, ', passes through the center
of roll C*. The roll Cthasalso a rigidsleeve
extension C5, Wig. 6, at one end, which carrics
a hand-wheel C*, Figs. 6 and 9, and a notched
disk CY, which latter by engagement with a
spring-detent ¢, mounted on tube ¢’, defines
the extent of movement for the roller Ctin its
intermittent feed.

Rotary motion is imparted to the fecd-rolls
by a gear-wheel €', IFig. 6, fixed rigidly on
the vear roll C'and engaging with the long
pinion or fluted roller C® arranged benecath

the same. This pinion C* is made long, as «
fluted roller, so that the gear-wheel Cf may
receive motion from the same always and at
the same time be adjusted longitudinally in
horizontal dirvection from time to time as the
paper 1s fed laterally, as is necessary in a
horizontal progression of figures or changing
from one denomination to the next. To im-
part this horizontal longitudinal feed of the
rolls a yoke C¥, Tigs. 4, 5, 6, and 9, embraces
the earrying-frame C% and is formed on its
lower side with a series of rack-teeth which
engage with a subjacent pinion ¢/, and is held
to contact therewith by an antifriction-roller
¢® above. It will thus be seen that the fluted
roller forms the means for the transmission
of the vertical or up-and-down feed to the
paper,while the toothed yoke furnishies means
for the lateral or horizontal fecd.

The pinion ¢ has beside it and rigidly fixed
on the same axis a bevel gear-wheel ¢/, Fig. 9,
oceupying a vertical plane, and the {luted
roller C*has also atits end arigidly-attached
beveled wheel ¢, Figs. 6 and 9, occupying a
vertical plane,but at vight angles to the bevel-
wheel ¢, Between these two bevel-wheels
¢ there is a double bevel-wheel ¢'' whose up-
per face is adapted to engage with the boevel-
wheel ¢ when the double bevel-wheel is
raised, as shown in Fig. ), and whose lower
face is adapted to engage with the bevel-
wheel ¢%, as shown in dotted lines, 1"ig. ¥, when
the double bevel-wheel is lowered. This dou-
ble bevel-gearoccupies a horizontal planc and
is fixed upon a sleeve ¢ which ismade adjust-
able on a vertical shaft ¢ and forms the
means for imparting the feed motion cither
to the vertically-feeding deviees through the
upper bevel-wheel and fluted roller o1 to the
lower bevel-wheel and toothed yoke. Iforim-
parting the vertical adjustment to the double
bevel-gear and its sleeve the latter is formed
with corrugations ¢, which are engaged by a
toothed segmentc'™, IMig. 9, formed on one arm
of a rock-shaft ¢, Fig. 6, and whose other
arm ¢'7 extends downwardly and is connected
to the upturned end of a slide-rod C* moving
in guides under the upper floor of the casc
and connected, Iigs. 1, 2, and 9, at the front
end to the lower end of a thumb-picce I,
which when tilted in one position throws the
the slide-rod C* back and when tilted to the
other position throws the slide-rod forward,
and thus by raising or lowering the double
bevel-gear ¢'' causes the feed of the paper to
be vertical or horizontal, as may be desirved.
To define the throw of the slide-rod C') [igs.
2 and 9, a spring ¢® is provided with a lock-
ing-pin ¢" which is adapted to drop into
notches in theslide-rod at the end of itsmove-
ment in either direction and hold it firmiy to
place.

While the shifting of the feed deviees is
effected through the thumb-piece ¥ and slide-
rod CY, the power for the actual feed is sup-
plied through another means. The sleeve ¢
of the double bevel-gear is connected to its
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shaft ¢® by a pin and grooves ¢, Fig. 9, so
that the sleeve turns with the shaft, although
vertically adjustable on it, and this shaft has
at its lower end a bevel gear-wheel C®, Figs.
2. 6, and 2, engaging with a bevel-pinion C*
on a horizontal connter-shaft C'"hungin bear-
ings under the upper floor of the case. The
function of the counter-shaft is primarily to
cffect the feed of the paper, and this it does
either up or down or forward and backward,
according to the direction of movement of
this counter-shaft. Forthispurposethe coun-
ter-shaft has a large bevel-wheel C*, Figs. 1,
2, and 9, on its end, which is engaged alter-
nately by one of two small bevel-pinions C?
C¥ on opposite sides of the center of said large
bevel-wheel, so as to impart a reverse mo-
tion to the same. The two bevel-pinions CY
C® are fast on a sleeve C?, having corruga-
tions ¢, with which engages a toothed seg-
ment-arm ¢* (see Figs. 2 and 9) on the lower
end of a vertical rock-shaft ¢*, whose upper
end is provided with the reversing-lever K,
(see Figs. 1, 2, 8, and 9,) and which when
turned in one direction throws the bevel-pin-
ion CY¥into engagement with the large bevel-
wheel C® of the counter - shafft and when
thrown in the other direction throws the other
bevel-pinion C? into engagement with said
large bevel-wheel to reverse the motion of the
counter-shaft. Motion is imparted to the
sleeve C* from a central shaft C*, Figs. 2
and 9, which passes through other mechan-
ism hereinafter described and has a rigid pin-
ion C% on its end engaging with a gear-wheel
C* of a spring-motor C*.

I will now return to the counter-shaft CV
and explain a further function which it has
in addition to transmitting the power to feed
the paper. (See Figs. 2, 4, and 9.) On this
counter-shaft C% is the pinion A'® (see Figs.
2, 4, 6, and 9) which imparts the throw to
the rack-bar A% standard AY, and the slide-
rods A%, A®and a®of the adding device, which
effect the change from one denomination-
wheel to the next. This pinion A'Y, Figs, 2
and 9, is loose on the counter-shaft, but is
formed with a cluteh - section A' that is
adapted to be locked with the clutch A on
aslidingsleeve A on the counter-shaft,which
sleeve has a feather-and-groove conmnection
therewith. Said sleeve also has a set of cor-
rugations ¢® with which engages the segment-
headed end of a lever A%, Irig. 2, fulcrumed
upon a pendent vertical pin and connected
at its other end with the slide-rod C', so that
when the slide-rod is moved longitudinally
by its thumb-piece F to give the horizontal
feed to the paper in changing from one de-
nomination - column to the next the same
movement through the segment-headed lever
A gliding sleeve A", and cluteh causes the
pinion A' on the counter-shaft to be locked
to the counter-shaft, and the latter then by
rotating the pinion A moves the rack-bar
AW Jongitudinally and adjusts the standard
A with its slide-bars A® «® A" horizontally

to another denomination-wheel in the adding
devices.

I will now proceed to describe how the key-
levers B' B? act to print the numbers on the
paper of the printing deviees.

T, Figs. 1, 3, 4, 5, and 6, are a series of
type-levers. Nine of these on one side of the
center bear the printing-figures 1 to 9 and
the others on the other side have type-faces
corresponding to the group of keysD. These
type-levers are of a pot-hook shape and are
fulerumed at their lower elbows to a flange f
of a vibrating type-carrier T constructed as
a plate occupying a vertical plane parallel to
the paper. This type-carrier plate is pro-
vided with trunnions ¢, Figs. 1, 4, and 5, that
oscillate in bearings on the main frame.
This type-carrier is normally held in a ver-
tical position, and when defleéted to either
side of itsmormal position to bring any one of
the type into striking position on the paper
it deflects a spring-arm ¢, Fig. 4, of which
there are two, one on each side of the center
of the type-carrier, and which are connected
to coil-springs #? inside of housings {3, whose
tension causes the arms to bear against lugs
t* on the carrier-plate and restore it to the
vertical position.

The carrier-plate T is oscillated to bring
any one of its type into striking position by
a toothed segment T? Tigs. 5 and 6, fixed
rigidly to the plate and engaged by a corre-
sponding toothed segment 1%, fixed rigidly on
a rock-shaft T* below the upper floor of the
case. This rock-shaft, Figs. 2 and 5, has at
its frontend a rigidly-attached bevel-gear T?,
Figs. 2 and 5, that may be engaged by either
of two bevel gear-wheels 1'% or T7 one of
which transmits the impulse of the keys B
and the other the impulse of the group of
character-keys D. These bevel-wheels T¢ TV
which transmit the impulse of the key-levers
are fixed in the opposite ends of a sleeve &5,
which swivels in the lower forked end of the
change-lever G, (see Figs. 2, 5, and 5%,) and
whose position serves to bring either the
group of number-keys BB into co-operation
with the type or the character-keys D, ac-
cording to whether bevel-wheel T° is geared
to 1% or 17 is geared to T3, T coupling the
number-keys B and T7 the character-keys D.

The sleeve #, Fig. 5%, embraces the re-
duced end of rock-shaft 13° on which the num-
bered key-levers are hung and carries at this
end the bevel-wheel T% and the sleeve at its
other end ecarries bevel-wheel 17 and em-
braces the reduced end of a rock-shaft D,
upon which the character-keys D are hung,
the shafts D' and B being in alignment
and having their ends abutting within the
sleeve t°.

I have already deseribed how the number-
keys B each impart a different throw to the
rock-shaft 13° in turning the adding-wheels
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for the rock-shaft will impart for each of the
number-keys through bevel-wheels T¢and 17
(when engaged) a different throw to the type-
carrier 1", corresponding to the throw of the
addition-wheels, so that each number - key
not only adds a corresponding number of
digits on the adding devices, but also turns
the type-carricer so that its type, represent-
ing that number, will be brought into posi-
tion for depression. This depression is ef-
fected by other devices which will be herein-
after described in appropriate relation.

The character-keys D (see Tigs. 2, 3, and
9) work through slots d in the outer casing,
and these slots (with the exception of the last
one on the right, which is for the spacing-le-
ver) are each of a different length, gradually
increasing in Jength from left to right, so that
the levers of these keys will come to a stop,
bearing against the bottoms of the slots, so as
to cause each to give a different extent of
movement to the rock-shaft D’ on which they
arve hung. This rock-shaft is turned by the
key-levers by a feather d', [Mig. 9, working in
curved slots o of the key-levers, and these
slots are of different graduated lengths to
cause the feather of this rock-shalt to oseil-
late in the slots of all the other key-levers
after the manner of the feather on the rock-
shaft of the number-key levers. The key-
levers D arve raised by springs D% one for
each lever. The throw of these levers im-
parts a different extent of movement to the
rock-shaft D', and through its bevel-gear 17
(when engaged with bevel-gear T%) imparts
throw to the type-carrier T of a correspond-
ing length, so as to bring its corresponding
type into printing position. This throw of
the group of keys D) on the type-carvier 1V is
in the opposite direction to that of the num-
bered keys I3 by reason of the positions of the
bevel-gears T¢ T7 acting upon opposite sides
of the bevel-gear T% so that the type-carrier
is moving in one direction over to one side of
its middle line by the number-keys, and in
the other direction and over to the other side
of its middle line by the character-keys.

To cause the sleeve 7 to be engaged with
the rock-shaft of the nummber-keys and re-
leased from the rock-shaft of the character-
keys when the slecve is in one position and
ongaged with the rock-shaft of the character-
keys and released from the rock-shaft of the
number-keyswhen in the other position,these
two rock-shaffs B* and D' have near their
abutting ends (see Figs. 2, 5, and 5%) a Ing or
pin d* and d*, respectively, and the pin &
plays in a transverse slot (% of sleeve £ while
pin d' of the other shaft is locked in a longi-
tudinal slot d° of said sleeve, and conversely
the pin  is locked in a longitudinal slot ¢7
of the sleeve, while pin ¢ plays in a trans-
verseslot %, the shifting of the sleeve through
the adjusting-lever G serving to lock one
roclk-shaft and unlock the other, and vice
versa.

I will now deseribe the funetion and opera-

tion of the depression-bar B3 (See Figs. 2,
5, and 9.) This runs along the front of the
machine and is acted upon by all of the keys
except the spacing-key, which is the last key
on the right of Kig. 1. This depression-bar
is in the nature of a yolke rigidly attached to
a rock-shaft R and foreced upwardly by a
spring R’, ¥ig. 2*.  This rock-shalt R through
the action of the keys upon the depression-
bar is made to perform several functions, as
follows: It locks the addition-wheels against
being thrown too far by momentum; it also
feeds the type-wuriter ribbon, and it also
Turther locks the type-carrier against being
thrown too far by momentum, all of which is
effected through arigid upwardly-projecting
arm R? and pitman % Iigs, 2 and 5.

To lock the addition devices a short roclk-
shaft »' is journaled in bearings beneath the
upper floor of the case and has one arm 1*
connected to the pitman R7 (see Tigs. 2 and
5,) and another arm +%, which is constructed
as a detent that engages with the teeth of a
ratehet-wheel R4, fixed fast on the gear-wheel
B of the adding devices. This dctent en-
gages the ratechet-wheel RYand locks the add-
ing-wheels at the end of the throwof the add-
ing-keys.

To move the type-writer ribbon ¥, Iigs.
1,2, 4, 5 and 6, a spring-pawl 7, carried by
the pitman R TFig. 5, engages a ratchet-wheel
RPon a horizontal shalt RS Tigs. 2 and ¢,
journaled in hangers under the upper floor
of the case. This shaft has abevel-wheel R7
at one end and a bevel-wheel R at the other,
and these engage, respectively, with other
bevel-wheels R? R" on the lower ends of vor-
tical shafts R'" ¥, (see I'igs. 1, 2, 4 and 6,)
which at their upper ends carry spools or reels
RY RY that carry the type-writer ribbon IRV,
Trigs. 1, 4 and 9, one spool paying off the rib-
bon and the other spool taking it up at cach
intermittent movement of the subjacent shatt
R as effected by the spring-pawl +' and
ratehet-wheel R, through the pitman R and
the depression-bar 135

To lock the type-carrying frame agninst
momentum at the end of the throw said frame
ig extended below the floor of the case, Figs.
2, 4, 5,and 6, and is provided with a curved
row of tecth IR +with which there engages a
detent or locking arm % on a vock-shalt i,
which has at the opposite end a crank-avm ;7
that is connected to the pitman 133, and whose
action moves the detent-arm 79 into engage-
ment with the tecth on the lower end of the
type-carrier framme whenever it has reached
thelimit of itsthrow. Toprevent the Interal
bending of the detent-arm »its end is eavried
in a detent-guide or slotted bar +9, Iligs. &
and 6, fixed to a rigid part of the frameworlk.

Iwillnowproceed to describe how the type-
levers when brought into proper position to
print are forced against the ribbon and are
made to deliver an impression on the paper.
This is effected through the power of the
spring-motor C¥ before referved to.
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M, Figs. 5 and 6, is a vertical impaet-bar
arranged in a central position just behind the
type-lever carrier and arranged to rise with
a sudden upward movement and deliver a
blow upon the lower end of any one of the
type-levers which causes the latter to move
rearward at their upper ends, and deliver a
blow againstthe ribbon and paper and then
fall back from gravity to a resting place
against the upper edge of the type-carrier
again. This impact-bar slides vertically in
a trunnioned guide m and has a serew-sleeve
m?in its length which permits it to be ad-
justed vertically. Atitslowerenditisjointed
to a crank-arm m’' on a horizontal rock-shaft
M/, journaled in bearings under the upper
floor of the case. (See Figs. 2 and 5.) This
rock-shaft has another downwardly-project-
ing crank-arm M? Figs. 2 and 6, which is
eonnected with a pitman M2, through which
power is transmitted from the spring-motor
C*, as follows, (see Figs. 2 and 2%:)

The pitman M3, Fig. 2, terminates at its
front end in an eeccentrie -strap which em-
braces an eccentric-hub M4, Figs 2* and 21, fast
upon a disk M°. DBeside this disk is another
hollow disk M% whose chamber faces that of
the other disk. Within the hollow disk is
a coiled spring M7 one of whose ends is at-
tached to one disk, M5 and the other end to
the other disk, MS. Both these disks are loose
on theshaft C*through which the paperis fed.
On this same shaft and rigidly attached to it
beside the hollow disk Mfis another disk MS,
which is fast to and derives motion from the
pinion C*, which is also fast upon the shaft
C®, and which is in gear with the transmit-
ting gear-wheel C*, ¥ig. 2, of the motor. Be-
fore deseribing this mechanism in detail I
would state that its effect is to take the power
of the motor and intermittently store it up
in the coil-spring M? of the hollow disk and
then through an escapement m?® it m” msm®
set into operation by the keys to let out the
tension of this coil-spring M7in a single rota-
tion of the disk M”, which through its eccen-
tric-hub and the pitman M? causes the im-
pact - bar to deliver a blow upon the type-

levers. For this purpose the disk M® has ly-
ing against the hollow disk M®a collar m?

with a shoulder m?, Fig. 2¢, on it, which, as
the disk M? rotatesfrom the power of the mo-
tor, catches against a spring-pawl m®on hol-
low disk MS and turning this disk puts the
coil -gpring within it under tension, which
tension is imparted through the other end of
the coil-spring to the other disk M° This
latter disk is held against the tension of the
coil-spring within the disk M® by the escape-
ment, which is set into action by the depres-
sion-bar B? through the action of the keys.
For this purpose the depression-bar has a
rigid arm M?, Figs. 2, 24, 27, and 2", that has
near its inner end two lugs m® m/f, Fig. 2¢
that are arranged to be struek by two pins
mS m® on the disk M5 to limit the rotation of
the latter—that is to say, when the arm M? of

¥

the depression-bar is in one position the lug
mb stands in the path of the pin m8, and when
the arm M?is moved to its other position (in-
dicated by dotted lines) the lug m° is taken
out of the path of said pin, and the disk is
allowed to rotate once from the tension of coil-
spring M’ but the same movement of the arm
brings its other lug mT into the path of thepin
m®, so that the latter strikes it at the end of
the rotation, and thus a step-by-step escape-
ment is provided in which the tension of the
coil-spring M7is expended in producing a sin-
gle rotation of the disk M® and imparting a
printing movement to the pitman M? and im-
pact-bar M.

Beside the arm M? of the depression-bar is
another arm MY, Figs. 2° and 2f, which has
two stop-lugs m® m which act upon pins m!!
m* of the disk M3 and, acting as an eseape-
ment thereupon in the same manner, causes
an intermittent discharge of the power of the
motor through the same to wind up the coil-
spring M7 in the hollow disk at each depres-
sion of a key-lever and movement of the de-
pression-bar B%.  Thus the power of the mo-
tor, as thus broken up into intermittent im-
pulses, is directed through the disks on the
shaft C* to the printing devices.

I will now describe howthe spacingis effect-
ed without setting into operation the printing
devices. ‘

Thelast one of the group of character-keys
on the extremeright is the spacing-key. This
key has a long lever D3, Figs. 2, 21, and 2%,
terminating at its inner end in a right-angu-
lartooth d° and held by an independentspring
D3, 80 as to hold said tooth back and hold the
key up. This tooth of this lever is in the
plane of the hollow disk M% whose periphery
is provided with a notch d' directly opposite
the elbow of its spring-pawl m5 The lever
D3 of this space-key is also provided with a
pin d', that plays in a slot in a curved Dbar
D% which is attached to the depression-bar
arm MY, said arm M being connected to arm
M? by a pivot d* and a spring d*®, Figs. 28
and 2. Now when the space-lever is de-
pressed its tooth d° at its lower end enters
thenotch of disk M locking it as against any
backlash, and at the same time strikes
against and deflects the spring-pawl m®, un-
locking this disk from the rigid disk MS.
This cuts out the transmission of power to
the pitman and printing devices. Then as
the lever D?moves farther its pin d!* reaches
the end of the slot in curved bar D, (see
dotted lines, Fig. 2,) deflects it, and also the
spring-hinged arm MY of the depression-bar,
and allows the stop-lugs m® m' on this arm
to work with the rigid disk MS® for transmit-
ting a rotation of the same from the motor to
the shaft C* and the adding and paper-feed-
ing mechanism without working the printing
devices.

In some cases in preparing a balance-sheet
or statement of account it will be necessary
to space continuously without either adding
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or printing.
done.

N is a {thumb-lever, Figs, 2 and 2, pro-
Jecting through the front of the case and hav-
ing its end which projeets into the case av-
ranged to bear upon the curved bar DY, Ifig.
27, of the pivoted arm B, which confrols
the motor-escapement disk M8, Tig. 2¢,
through its lugs ” m. When the spacing-
key lever D% is pressed and its locking-tooth
on the inner end engages and holds the hol-
low disk M° to lock the printing mechanism,
the thumb-lever N is at the same time lifted,
and this action throws down the curved bar
DY and pulls the arm MY, with its two lugs
a? 0!, entirely away from the pin of rigid
disk MS, as in dotted lines, Iigs. 2¢ and 2%
The motor is now free to countinuously ex-
pend its power on this disk 3% and its rigid
shaft, which continuously moves the paper-
feeding mechanism without either adding or
printing. To keep the motor and the paper-
feeding mechanism from speeding when thus
allowed to operate continuously, I provide a
brake-lever N'; which Dy the simultancous
acbion of the thumb-lever N is thrown against
a brake-wheel N2, Figg. 2 and 1, provided for
the motor, which retards the motor move-
ment and malkes it fast or slow, according to
the amount of pressure exerted through the
thumb-piece and brake-lever.

In some casesit may be necessary to oper-
ate the printing and fecding mechanism with-
out operating the adding devices, and for this
purpose 1 provide (sec Fig. 5) on the oscillat-
ing pawl-nrm 0%, which turns the main work-
ing-ratchet of the adding-wheels, a thumb-
picee f, which has a cam ¢ on the lower cnd
ol the same, which, when the thamb-piece is
turned one way, throws the spring-pawl §*
out of the ratchet B and allows the arm to
oscillate without actuating the adding-gear.
When this thumb-pieceisturnedinto another
position its ecam allows the pawl to drop to
engagement with the ratchet-teeth again and
the adding-wheels are again thrown into op-
erative connection with the keys.

Whenthe type-levers are advanced tostrik-
ing contact with the ribbon and paper, the
ribbon lies flat against the paper and close to
it, but when the type-levers fall back again
the ribbon is withdrawn laterally from the
paper so that the operator can see the im-
pression made, and whereby also the feed of
the ribbon is prevented from smearing or
blurringthepaper. Thisisellected (seeligs.
1, 4, 9, and 5) by carrying the ribbon through
pairs of radial pins o 0 0" ¢' on a rock-shaft
O extendinghorizontally in frontof the platen
and parallel with the same. This rock-shaft
is journaled at its ends in uprightposts O’ O’,
which have ribbon-guides on their upper
ends, and said rock-shaft isworked by a rigid
arm o3 Iig. 9, a vertical conneeting-rod o?,
and a crank-arm ot on the oscillating shaft
M’ of the impact-bar, so thatafter every print-
ing-impaect the rod ¢® is pulled down and the

I will now deseribe how this is

ribbon rock-shaft O is turned so as to throw
the radial ribbon-pins o 0 o’ o’ away [rom the
platen, as in Fig. 5, thusremoving the ribbon
from the paper by a lateral movement that
leaves the impression in full view, and also
avoids smearing the paper when the ribbon
is fed along.

When it is necessary to reverse the feed of
the ribbon, this is accomplished (see IMig. 1)
by a flat reversing-key OF which cnters a slot
0® in either of the spools R RYand also aslot
in the upper end of the spool-shafts R ™2
When this key is ingerted in these two regis-
tering slots it locks that spool to that shaft,
and when the feed of the ribbon is to be re-
versed this key is talen out of one spool, RY,
(in which it now appears,) leaving that loosc
on its shaft, and is inserted in theother spool,

R, locking that rigidly on its shaft, and thus
reversing the feed.

When the adding mechanism is thrown out
of gear by its clutch A AY) (see Tig. 2,) it
is desirable to lock and hold the rack-bar A¥
against accidental movement, and for this
purpose a spring-detent a*'is provided, whose
tooth lies upon the periphery of the clutch-
section A, and when the cluteh-section has
its recesses closed by the lugs of the other
cluteh-section A" said detent merely slides
on the periphery and hasno effect, but when
the lugs of the clutch-section A® lecave the
recesses of the other cluteh-seetion, asshown,
said spring-detent drops into such recesses
and locks the adding mechanism. VWhen the
clutch is re-engaged the tapered lugs of the
cluteh-section A®, Tig. 0, slide under the
tooth of the spring-detent a* and foree it out
of the recesses in clutch-seetion Al

Having thus deseribed my invention, what
Tclaim as new, and desire tosecure by Letters
TPatent, is—

1. A combined adding and printing ma-
chine, comprising a set of adding-wheels with
carrying devices arrangedin fixed relation to
the other parts, a printing mechanism for
printing the figures added consisting of lat-
erally-adjustable paper-feed rolls and a sin-
gleoscillating type-carrier with pivoted levers
bearing printing-faces, a single impact-bar
acting on any one of the type-levers, a feed
mechanism, and a set of keyseach of dilferent
throw connected fo both the adding mechan-
ism and the printing mechanism and adapted
to move said adding and printing devices a
distance commensurate with each other but
varying for each of the keys substantially as
shown and described.

2. A combined adding and printing ma-
chine comprising a set of adding-wheels with
carrying devices arranged in fixed relation to
the other parts, a printing mechanism con-
sisting of Iaterally-adjustable paper-feed voll,
and a single osecillating type-carrier with
levers bearing printing-faces, those on one
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on the other being characters, an impact-bar
operating on any one of the type-levers, aset
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of numbered keys connected to both the add-
ing and printing mechanism and arranged to
throw the type-carrier in one direction, a
geparate set of character-keys connected only
to the printing mechanism and arranged to
throw the type-carrier in the other direction,
each of both sets of keys having a separate
individual throw, and an adjusting device
for throwing out of action the adding devices
when the character-keys are coupled to the

printing mechanism, substantially as shown

and described.

3. A combined adding and printing ma-
chine comprising an adding mechanism, a
printing mechanism, a set of keys connected
to and operating both at the same time, and
feed mechanism for the printing mechanism
consisting of a series of gears with an elon-
gated pinion C® interposed and rack-bar O
and means to feed vertically when adding the
columns vertically and means to feed hori-
zontally when printing the totals horizontally,
and an adjusting device for changing the
feed from vertical to horizontal or vice versa
substantially as shown and described.

4. In an adding-machine, the combination
with the adding devices; of a keyboard hav-
ing its keys arranged in groups of three, one
of the keys of any one group being made
broad and mounted upon a main key-lever
and the other two being behind the broad key
and mounted upon spring-seated supplemen-
tary levers on opposite sides of the main lever,
and a casing having slots of different length
for each main key-lever and supplementary
key -lever substantially as shown and de-
scribed. :

5. In an adding-machine, the combination
of the wheels A’ A* A% having lugs ¢ upon
their sides, a spring-detent A! for each, a
corresponding group of wheels A"havingnum-
bered faces adapted to show through the ease,
corresponding chain belts A’connecting these
two series of wheels, and a corresponding set
of carrier-wheels AS also in gear with the
chain belt and having arms o adapted to lift
the detents A and act upon the lugs «f to
turn the wheels one noteh, substantially as
and for the purpose described.

6. In an adding-machine, the combination
with the wheels A’ A? A% having internal
gears ¢ and lugs a®on their sides, detents A,
the slotted axial shaft A¢ with central slide-
rod A’ havinglocking-bit ¢”, standard A and
the two slide-rods AT and '3, the former be-
ing provided with a cam ¢ adapted to un-
lock the detents A, and the latter being pro-
vided with an index-arm ¢'? adapted to show
through openings in the case, the said slide-
rods A5 AY ¢! being all connected together
and adjustable from one denomination-wheel
to another, substantially as shown and de-
scribed,

7. In an adding-machine, the combination
with the wheels A’ A? A®having lugs o upon
their sides; of separate detents A for each

having slots at their axes, and an axial shaft
A with feather o' working in said slots, and
an external adjusting-handle to simultane-
ously lift all the detents in adjusting the add-
ing devices to zero, substantially as shown
and described.

8. Thekey mechanism, consistingof amain

key-lever B’ having spring B* and axial pins
b, the smaller key-levers B? pivoted thereon
and provided with springs ¥/, and the case
having slots with stop-seats b° b* U5 at differ-
ent levels to limit the stroke of the key-le-
vers substantially as and for the purpose de-
seribed.

9. The combination with the adding mech-
anism and its sprocket-wheel B?; of the chain
37, rock-shaft B% with sprocket-wheel B¢ and
feather or key 0%, the key-lever B’ having slot
b"and hung upon the rock-shaft, the depres-
sion-bar B*® adapted to be struck by the key-
lever, the printing mechanismand meanssub-
stantially as described for connecting the de-
pression-bar to the printing mechanism for
the automatic feed, substantially as shown
and described.

10. A type-writing attachment consisting
of a -printing-ribbon and guides embracing
and arranged upon both sides of the plane of
the printing-ribbon, combined with the print-
ing-keys, a back-thrust bearing for the paper,
and mechanism connecting the keys with the
printing -ribbon guides to positively move
the printing-ribbon, and its guides laterally
both to andfrom the back-thrust bearing and
at right angles to the direction of feed of said
ribbon at each operation of a key substan-
tially as shown and described.

11. The combination with a set of paper-
feeding rolls; of atype-carrier pivoted or ful-
crumed to oscillate in a plane parallel to the
axis of the paper-feeding rolls, independent
type-levers pivoted or fulerumed upon the
type-carrier, and a reciprocating impact-bar
arranged in fixed guides to deliver a blow
upon any one of the type-levers whenever the
carrier is made to move and bring any one of
its type-leversin line with the impact-bar sub-
stantially as shown and described.

12. A type-writing attachment, consisting
of feed-rolls and an oscillating carrier for the
type-levers, a series of type-levers mounted
upon and pivoted fo the same, a reciprocat-
ing impact-bar, operating-keys adapted to
swing the type-levers into alignment with the
impact-bar, and means for imparting a blow

to the impact-bar substantially as and for the

purpose described.

18. A type-writing attachment, comprising
a seb of feed-rolls, a carrying-frame having a
rack-bar for longitudinal adjustment, gear-
wheels for moving said rack-bar, other gear-
wheels for rotating the feed-rolls, adjusting
devices for throwing one set of gearsinto ac-
tion and the other set out of action, printing-
key levers, and a depression-bar adapted to
be struck by the key-levers to transmit a step-
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by-step feed in either a vertical or horizontal
direction, substantially as and forthe purpose
described. ’

14, A type-writing attachment, consisting
of a set of feed-rolls for the paper, the roll on
one side of the printing position being a
‘spring-tension roll, and those on the other side
being provided with positively-acting gears,
and key-levers connected therewith for feed-
ing the paper positively in either direction
substantially as shown and deseribed.

15. In a type-writer attachment, the com-
bination of a hollow spring-roller, having a
longitudinal slot, an internal eceentric pineh-
bar for securing the edge of the paper, an ex-
ternal lever-handle for operating the pinch-
bar having an enlarged end or head, and the
Tramework having a noteh adapted to receive
the head of thelever tolock the roller against
its spring-tension while inserting the paper
substantially as and for the purpose de-
scribed.

16. In a type-writer atiachment, the com-
bination with the type-levers, an impaect-bar
operating thereupon, and a paper-feeding
mechanism; of a motor for actuating both the
paper-feed and said impact-bar, a shaft .con-
necting the motor tothe paper-feed, and an in-
termediate spring-actuated cscapement de-
vice hung upon said shaft and provided with
an eccentric and interposed between the motor
and impaet-bar and arranged substantially as
described to be alternately put under tension
by the power of the motor and to intermit-
tently discharge the stored-up power to the
impact-bar of the printing deviees, substan-
tially as shown and deseribed.

17. In a type-writer attachment, the com-
bination with the printing devieces and paper-
feed devices; of a spring-motor for actuating
both, a shaft with gears connecting the motor
with the paper-feeding device, an intermedi-
ate spring-escapement mechanism composed
of an oscillating lever and progressively but
intermittently rotating disks with spring and
stops hung concentrically upon said shaftand
provided with an eccentric and adapted to be
alternately put under tension by the spring-
motor and to intermittently discharge this
stored-up power to work the printing deviece,
substantially as shown and described.

18. In a type-writer attachment, the com-
bination with the printing devices and paper-
feeding device; of a spring-motor for actuat-
ing both, a shaft with gears connecting the
motor with the paper-feeding mechanism, an
intermediate spring-escapement mechanism
hung upon said shaftand provided with an ec-
centric and adapted to be alternately put un-
der tension by the spring-motor and tointer-
mittently discharge this stored-up power to
work the printing deviees, a spacing-key le-
ver and mechanism for cutting out the inter-
mediate spring printing device by the action
of thespacing-lever without disconnecting the
paper - feeding mechanism, substantially as
shown and deseribed.
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19. Inacombined adding and printing ma-
chine, an oscillating type-carrierhaving num-
bered type on one side of its middle line, and
character-type on the otherside of the middle
line, springs for holding the type-carrier in a
midway position in relation to the printing-
point, a set of number-keys adapted to throw
the type-carrier in one direction, and a scpa-
rate set of character-keys adapted to throw
the type-carrier in the opposite direction, sub-
stantially as and for the purpose described.

20. In an adding and printing machine the
mechanism for feeding vertically or horizon-
tally consisting of the combination of the
thumb-piece T, slide-rod CY, rock-shaft ¢
with erank-arm ¢"%; and toothed segment ¢,
sliding and corrugated sleeve ¢®bearing dou-
ble bevel-gears ¢!, bevel gear-wheels ¢’ and ¢
arranged to be alternately operated upon by
the double bevel-gear, the long pinion C%, the
gear-wheels ¢’ ¢* and attached feed-rolls
CY, a lhorizontally-adjustable frame carrying
these rolls, a yoke with rack-teeth ¢! con-
nected to said frame, and gear-wheel ¥ con-
necting the same with bevel-gear «* substan-
tially as shown and described.

21. The meehanism for reversing the feed
consisting of the combination of the paper-
feeding rolls C* 4, the laterally-adjustable
frame with yoke and rack-teeth C%, geavs ¢

and ¢, and gears ¢’ ¢t ¢'% and long pinion ¢
? o ) b )

the double bevel - gear ¢! with adjustable
sleeve and means for actuating it, the verti-
cal shaft 3 bevel-gears C® C' shaft C1 with
attached bevel-wheel C', corrugated sleeve
C* with bevel-gears C" and C¥, toothed scg-
ment ¢*, rock-shaft ¢, and reversing-lever 14,

and a shaft C* with driving-mnotor, said shaft 1

being connected to the sleeve C* by a feather-
and-groove conneclion substantially as and
for the purpose described.

22. The means for causing eithersctof keyy
B or D, to act upon the type-carrier, consist-
ing of the combination of the feathered rock-
shaft B baving key-levers B hung thercupon,
and the feathered rock-shaft D' having key-
levers D hung thereupon, the two shaflts bhe-
ing in alignmenf and abutting, the adjust-
able sleeve £° embraeing said abutting ends
and having rigid bevel gear-wheels T T and
connected to the said shafts by slots and pins
as described, the shifting-lever G, for the
sleeve, the rock - shaft T with bevel gear-
wheels 19 the swinging type-carvier 1Y, and
toothed segments L IT* substantially as and
or the purpose described.

23. The combination of the key-levers 13,
and the depression-bar B? with rock-ghaflt 13,
the crank-arm R? pitman I¥ rock-shaft o+
with detent +® for the ratchet-wheel R4 of the
adding devices, spring-pawl -4, ratchet-wheel
R, and feed-shaft R with bevel-gears at its
ends operating the ribbon-spools, rock-shaft
9 with erank-arm o7 and detent 29, and the
oscillating type-carvier IV having teeth ov
notches R ont its lower edge, substantially
as and for the purpose described.
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24. Thecombination of the adding devices,
and the rack-bar A% for feeding from one
denomination to the next, the paper-feed
shaft C'" with loose pinion A, the clutch A
AB with locking-detent ¢*, and means for
operating said cluteh through the slide-rod
C" and thumb-piece ¥ substantially as and
for the purpose described.

25. The combination of the number-keys
B and the character-keys D, separate aligned
rock-shafts having abutting ends and oper-
ated by the keys, a type-carrier having both
number and character type, a shaft with
gears for oscillating the type-carrier, a lock-
ing-sleeve for alternately connecting these
rock-shafts to the type-carrying shaft, and a
depression-bar B® operated upon by both sets
of keys for intermittent feed and adding de-
vices connected with the number-keys sub-
stantially as shown and described.

26. The devices for transmitting indirectly
the power of the motor to effect the printing
and spacing, consisting of a prime mover
having a gear-wheel C*, a shaft C** having
rigid pinion C*¥ and disk M? with collar m®
and shouldey m!, the loose disks M M® hav-
ing a coil-spring between, whose opposite
ends are connected respectively to these two
disks, the disk M°® having a notch d¥ and
spring-pawl %, and the disk M’ having an
cecentric-sleeve with strap M* and pitman

11

M?, and an intermittent escapement for hold-
ing alternately the disks M® and M? to alter-
nately store up power in the coil-spring and
discharge it substantially as and for the pur-
pose described.

27. The combination of disk M® having
pins m® m*, and the disk M? with pins m® and
m¥, the twoindependent arms M M having
respectively lugs mSm™and m® m', the de-
pression-bar BB connected to these arms, and
the intermediate hollow disk M® with coil-
spring substantially as and for the purpose
described.

28. The combination with the disk M°hav-
ing notch d and spring-pawl m®; of the
spring-pressed spacing-lever D? having tooth
d? and pin d4, the escapement-arm M with
curved and slotted extension D* for simulta-
neously locking the disk M’ and operating
the escapement, substantially as and for the
purpose described.

29. The combination with the disks M?® M¢
M® constructed as described; of the lever N,
escapement-arm MY with curved and slotted
extension D?, the spacing-lever D? with tooth
d® and pin d, and the brake-lever N substan-
tially as and for the purpose described.

GEORGE W. DUDLEY,

‘Witnesses:

E. B. DYER,
E. L. BUTTRICK.
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