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UNITED STATES

PATENT OFFICE.

FRANK C. RINSCHE, OF ST. LOUIS, MiSSOURI, ASSIGNOR TO THE UNIVERSAL

ACCOUNTANT MACHINE COMPANY, OF

SAME PLACE.

CALCULATING-MACHINE.

‘ SPECIFICATION forming part of Letters Patent No. 654,181, dated J uly 24, 1600.

Application filed April 2, 1900,

Serial No. 11,125, (No medsl)

To all whom it may concern.: o

.. Be'it known that I, FRANK C. RiNscHE, a

citizen of the United States, residing at the

city of St. Louis, in the State of Missouri,
5 have invented a certain new-and useful Im-
provement in Calculating-Machines, of which
the following is a full, clear, and exact de-
seription, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, forming part of this
specification, in which—

Figure 1is a topplan view of my improved
calculating-machine. Fig. 2 is a side éleva-
tional view. Fig. 31is aside elevational view

10

15

of the interior mechanism, the inner side wall
“of the casing and the inner framing of the

machine being removed. ‘Fig. 4 is a hori-
zontal sectional view: taken on a plane below

20 the keyboard, adding-wheels, and printing
mechanism, the casing being omitted. * Fig.
:9-is a vertical longitudinal sectional view,
‘full size, of the front end of the machine, com-
prehendingthe keyboard and associate
anism.

25 Fig. 6 is a vertical horizontal sec-

tional view showing the middle portion. of .

“the machine and comprehending the adding-

. wheels and théir associate mechanism. . Fig.

7 is a vertieal longitudinal sectional view

3o throughthe rearend of the machine and com-:
- brehending the printing devices and their-

associate mechanism. 1In thelast-named fig-
.ure the casing- is omitted. Fig. 8is a view

on the same lines as Fig. 7, showing the parts"
 Fig. 9isa side eleva-’
tional view of the printing devices and. théir

35 in a changed position.

associate mechanisms.: Fig. 10is a sid
. parts, in which frame are
40 mers, &e.
line 1111, Fig. 9, said view showing the frame
in elevation. Fig.12isa horizontal sectional
- view on line 12 12, Fig. 11, the frame being
omitted. Tig. 13 is a rear elevational view
of -the upper portion of the rear end of the
machine: Fig. 14 is a detail view of-the
mechanism employed for engaging and dis
engaging the racks from the adding-wheels.
Fig. 15 is a side elevational view of one of

mech--

vational view of the frame and its associate
pivoted type-ham= |
This last-named view illustrates.
- the mechanism asseen from the oppositeside.:

Fig. 11 is avertical eross-sectional .view. on

the side members of the frame for lifting
the racks into engagement with the adding-
wheels. Fig. 16 is adetail view, as seen from
the inside of the machine, of the mechanism 5%
for operating the friction-shaft from the main
driving-shaft. Fig. 17 is a view similar to
Fig. 14, showing the parts in a changed posi-
tion. - Fig.18 is a top plan view of the device .
shown in Fig.17. Fig.19isa front elevational 6o
view of the forward end of the machine, Fig.
20 is a top plan view of a portion of the con- ‘
struction shown in Fig. 19. Fig. 21 is a sec- ..
tional view on line 21 21, Fig. 19. Fig. 22 is
-& cross-sectional view on line 22 22, Fig. 6. 63
Fig. 23 is a top plan view of the accuwmulator,
-showing the adding-wheels and their associ.
ate parts. Fig. 24is arear elevational view of
the adding-wheels and theéir associate parts.
Fig, 25 is a sectional view on line 25 25, Fig.
23. Fig. 26 is a sectional view on line 26 26,
Fig.23. Fig. 27is a horizontal sectional view
through the keyboard. ¥Fig. 28is a sectional
view on line 28 28, Fig. 27. Fig. 29 is a sec-
tional view on line 29 29, Fig. 27. Fig. 30 is 75
a sectional view on line 30 30, Fig. 27. Fig.
31 1s a top plan view of the printing devices,
the inking-ribbon, and feeding mechanism
for feeding the ribbon. TFig. 32is a front ele-
vational view of the ribbon-feed. Fig. 33 is 8o
‘@ similar view showing the feeding mechan-
‘ism in a changed position. Fig. 34 is a lon-
gitudinal sectional view through the platen
-and its carriage, said parts constituting the -
-paper-feed mechanism. Fig. 35 is a side ele- 8s
vational view of the same. Fig. 36 is a side
‘elevational view, partly in section, of the rib-
“bon-shifting mechanism. Fig. 87 is a side
.elevational view of the mechanism for shift-
1ing the ribbons. Fig. 38 is a top plan view go
showing the twin spools and part of the shift-
"ing mechanism.
- This invention relates to a new and useful
‘improvementin caleulating-machines,oneob-
ject_being to make a machineof the. charac- 95
- ter described-absolutely positive in its move-
ments, compact, cheap, and simple in opera-
tion and one which is easily operated.
Another object is to so arrange the paper-.
feeding mechanism that parallel columns of roe

70

figures will be printed thereon. )
- The features of my present invention re-
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side chiefly in the novel constriiction and ar- ’

rangement of the keyboard, the novel con-
struction and arrangement of the printing
mechanism, the novel construction and ar-
rangement of the paper-feeding mechanism,
whereby parallel columns may be printed.on
a single sheet of paper, and in the novel con-
struction, arrangement, and combination of
the various parts, all as will hereinafter be
described and afterward pointed out in the
claims. , ' '

In the aceompanying drawings I have
shown a machine adapted to the decimal sys-
tem; but it is obvious that by slight changes
in several of its parts said machine could
readily be adapted to other systems—as, for
instance, that in vogue with respect to Eng-
lish money. I will also state that with the
exception of Figs. 1 to 4 the drawings show
the parts in full size and that the machine
shown in the accompanying drawings is in
actual operation.

Before entering into a detailed deseription
of the several parts of my improved calculat-
ing-machine I will briefly describe the gen-
eral characteristies thereof. There is a key-
board at the front-of the machine comprising
longitudinal series of depressible keys, said
keys bearing numbers from ‘‘1” to **9,” in-
clusive, the keys of the several series bearing
similar numbers being preferably arranged
in banks. In other words, transverse series
bear numerals of the same denomination,
while the longitudinal series bear numerals
from 17 to *‘9,” inclusive. Thelongitudinal
series of keys, nine in number, which will
hereinafter be designated as *“series of keys,”

setup,with the exception of the “9” key,stops |

in different positions relative to a sliding
bar, which bar is provided with lateral pro-
jections designed; when the bar is actuated,
to come in contact with the depressed key-
stop and be arrested in its movement. The
shanks of all the keys, with the exception of
the ““9” key, are provided with two notches
A spring-pressed wing is
in the path of these pins, so that when a key
is depressed this wing releases a sliding plate

which engages the uppermost noteh of the.

depressed - key, holding it in its depressed
position, the lowermost notches of the ele-
vated keys.in that series preventing the lat-

‘terfrom being depressed. This locking-plate

when tripped raises .a catch to release the
horizontally-movable bar before referred to,
which bar carries a pivoted rack. A handle

_ is arranged at the side of the machine, and

60

65

* gliding bar will thus be arrested in one of i
~nine positions, depending upon the position of

when this handle is pulled forward the bar,
with its pivoted rack, is moved forward by
friction until one of the lateral projections
on the bar strikes the lower end of the de-
pressed key aud is arrested, the frictional de-
vice continuing its movement to the full for-
ward limit, depending upon the continuation
of movement of the operating-handle. The

the depressed key. Asthehandle approaches
its forward limit of movement devices are op-
erated to throw the pivoted raek into engage-
ment with a gear-wheel of the accumulator,
such engagement continuing while the han-
dle is moved rearwardly and approaches the
end of its rear stroke, which rearward move:
ment of the handle restores the horizontal
sliding bar and its pivoted rack through the
friction devices before referred to and in so
doing rotates the engaged gear-wheel of the
accumulator a distance preportionate to the

position of the sliding bar from its normal to.

its arrested position.
The ‘““aceumulator,” as T have termed it, is
a device consisting of a series of nuraber-

70

75

8o

bearing disks for exhibiting the sum total of

the numbers added in the machine, which
disks are rotated by gear-wheels thrown into
and out of, mesh with the pivoted racks be-
fore referred fto.
accumulator carry pins,in whose paths are ar-
ranged ¢ pawls” or ‘“dogs,” asthey are called,
which latter are designed to be tripped and
moved rearwardly the distance of one tooth
on the next gear-wheel in advance. Arotary
shaft is positively driven when the operating-
handle is pulled forward (said shaft remain-
ing idle during the return movement of the

handle) and, through the'engagement of-a se-’
ries of spirally-arranged pins on said shaft, -

resets the transferring-dogs when they are
tripped and in so deing actuates a wheel in
the next higher order, as is well understood.

Each of the sliding bars before referred to
carries ab its rear.end a frame in which are
loosely mounted a series of movable type, one
of which, the “0” type, is normally in the
printing-line. Whenoneof the barsis moved
forward, this type-frame is carried therewith
and presents the type to the printing-line cor-
responding to the numeral on the depressed
key, whose shank serves as a stop to deter-
mine the limit of the forward movement of
said bar. Separately-operable type-hammers
are designed to deliver blows to the movable
type to effect an impression, and these type-
hammers are controlled by two pawls, one of
which is actuated when the type-frame moves
forward and the other by the handle, so that
when an example is set up on the keyboard
no type-hammer te the left of the highest or-

‘der will be actuated; but all hammers to the

right, or those making impressions of the
lower orders, will be actuated, so that any
number of lower order will make the proper
record in addition to having the 0”7 type
print wherever required. '

Over the printing-line of type is-arranged
aninking-ribbon desigued to be driven by the
type against a sheet or strip of paper backed
by a suitable platen, and after each type im-
pression this ribbon is wound upon one of two
spools, and automatic mechanism is provided
for changing the direction of movement of
said ribbon, which automatic reversing mech-
anism depends upon one of the spools upon
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which the ribbon is wound being exhausted,
and the tension of the ribbon is relied upon
to actuate the reéversing mechanism. There
is also a paper-earriage on top of the machine,
having a long platen in the form of a roller
adapted to receive a wide sheet of baper.
This carriage is designed to be adjusted to
several positions in order that parallel col-
umns of figures may be printed on the same
sheet of paper. Mechanism is also provided
for printing a total and either keeping the
total in the accumulator and adding other
sums thereto or clearing the machine and re-
turning the accumulator to <07 after the
total is taken. DMeans are also provided for
clearing the keyboard in the event that an
example has been set up thereon and a mis-
take made. -
In the following description I will endeavor
to describe the details of construction of the
several parts of my machine, arranging the
same under appropriate headings and observ-
ing in such arrangement the general plan as
outlined in the brief description above..
Thecasing.—1 indicates the base of the cas-
ing, which, as shown in Figs. 2 and 38, is a
trough-like structure, preferably supported

- by suitable legs having rubber feet, if de-

30

35

1o}

I5

sired, the bottom wall of which casing is pref-
erably imperforate and the side walls there-
of having inturned flanges at their upper
edges. The frame proper of the machine is
bolted or otherwisesecured to this casing and
is inclosed by a removable cover 2, fitting
snugly on the base-casting. This cover is
provided with an opening in its forward up-
per face, throngh which access may be had
to the keys of the keyboard, and small open-
ings are provided for the passage of several
levers and for the Lype in the printing-line.
The casing, comprising the ‘base-casting 1and
its removable cover 2, serves to exclude dust
and foreign particles from the moving parts
of the machine and also prevents accidents
thereto from external sources. Wherever
openings are provided in the casing for the
projection of moving parts from the interior
thereof, the openings are made as small as
possible for well-understood purposes.

The keyboard.—The construetion of the

keyboard is best seen in Figs. 27 to 30.

3 indicates what I will term the ¢ top” plate
of the keyboard, which plate is formed with
T-shaped openings 4 for the passage of the
shanks of the several keys, said openings be-
ing preferably staggered in longitudinal se-
ries.

5indicatesthe bottom plateof the keyboard,
which is also formed with openings for the
passage of the shanks of the keys, said top
and bottom plates being spaced apart by bars
6, said bars 6 guiding the sliding pates, here-
inafter described, in their movement.

7 indicates guide-strips arranged a suitable

distance beneath the plate 5, through open-

ings in which stripsthelowerends of the keys
Pass and are guided.

8 indicates the heads of the keys, on whose
upper faces are indicated numbers ranning
from ‘17 to ““9,” inclusive, in each series of
‘keys. . :

9 indicales the key - shanks, which carry
laterally-projecting pins 10 and have notches

TFig. 30.

14 indicates wings pivoted in the spacing-
bars 6, there being a wing for each séries of
keys, with which wing all of the lateral pins
10 of such series of keys coiperate.

15 indicates 'a sliding plate notched in its
side edges to cobperate with the key-shanks
of a series. DPlate 15 carries a post 16 and
a vertically - arranged cateh projection 17,
formed iith shoulders, with which cooperates
a lateral projection 18, extending from the
wing 14. A spring 19 is connected to the post
16 and the projection 18 of the wing and
serves the double purpose of tending to hold
the wing 14 in an elevated position at all
times and also to exert a constant pressure
tending to move the locking-plate 15 in a for-
ward direction. )

The operation of the keyboard as above
described is as follows: When one of a seriey
of keys is depressed, the pin 10 comes in corn-
tact with and depresses the wing 14 comimon
to the series in which is located the operated
key. The depression of this wing causes-its
projection 18 to move downwardly.out of the
path of the cateh 17 and permit the spring 19
to pall the locking-plate 15in w forward direc-
tion, so that the shoulder on-said plate in line
with the depressed key will fall into the re-
cess 12, the remaining shoulders of said plate
in line with the recess 13 of the remaining
keys of that series being received by said re-
cesses to lock the remaining keys in an ele-
"ated position. This construction results in
locking the depressed key in its lower posi-
tion and the remaining keys of that series in
an elevated position, so that no other key of
that series can be depressed until the key
originally depressed has been restored to its
elevated position, which restoration depends
upon the retraction of the sliding locking-
plate 15.  Suitable rods 20 are mounted be-
neath the plate 5, on which rods are arranged
torsion-springs 21, one spring being common
to two keys of aseries, and said springs sorv-
ing to restore the keys to their elevated posi-
tions when the locking-plate 15 is moved rear-
wardly and a depressed key released. Ellip-
tically-shaped spiral springs 22 may be em-
ployed to elevate the first two keys bearing
the numbers ““1” and *“ 2" and the key bear-
ing the number *“9” where it is inconvenient
to use the torsional springs 21. Should the
wrong key be depressed by an operator, the
keyboard may be cleared and all of the keys

thereof restored to their elevated positions
ready for another operation by ineans of a
frame 23, pivotally mounted on a rod 24, which

frame is normally held in a forward position

by a spring 25.

(See Fig. 5.) The upper

12 and 13 cut in their side edges, as shown in’
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cross-bar of this frame is provided with ver-

tieally-disposed projections 26 in line with
the several locking-plates 15, and means are

provided for operating this frame from the

exterior, so that these vertically-disposed pro-

“jeetions will contact with and restore the ac-
_ tuated plates15.

This means is shown more
clearly in Fig. 5,and consists of a handle 23°,
mounted on a rod- 27, designed, when it is
rocked, to move the frame 23 rearwardly.
There are mechanical means for restoring the

"locking-plates and releasing the keys; but
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the mechanism above described is for aceom-
plishing the manualrestoration. 28indicates
a tappet mounted upon the outer end of this
rod, said tappet having a pin 29 projecting
upwardly from its hub portion, with which a
manually-operable bell-crank lever 30 codper-
ates. The upper end of this lever projects
through an opening in the casing 2, and when
it is desired to prevent the mechanical resto-
ration of the locking-slides 15 all that is nec-
essary is to move the projecting end of this
lever 30 forwardly, which will turn the tap-
pet 28 out of the path of its actuating means,
permitting the machine to repeat the opera-
tion of adding the number set up on the key-
board in the accumulator as many times as
desired or as many times as the handle is op-
erated. Inconcluding the deseription of the
details of this keyboard I will say that the
frame, comprising the plates 3 and 5 and the
guide-strips 7, with their carried keys and
key-springs, forms a removable part as an
entirety and is attached to the main frame of
the machine by suitable securing-screws pass-
ing through the plate 5 and into said main
frame,

and finished entity.

The frame.—The frame of the machine con-
sists of two castings 31, which are lightened
by providing spaces or leaving -out metal at
appropriate places, said frame also affording
bearings for the several cross-shafts, which
will hereinafter be described. Cross bars or
rods are employed at convenient points for
tying the side frame-castings together, and
this framing as an entirety is bolted or other-
wise secured to the base-casting 1. ’

The sliding bars.—The separately-movable
keys forming the different series heretofore

described set up, with the exceeption of the

«“9” key, separate stops forarresting a sliding
bar common to each. series of keys. These
sliding bars, which I have numbered 32 in the
drawings, have their forward ends supported
in groovesin a cross-bar33,(see Fig. 19,) while
their rear ends dre formed with-slots 34,
through which passesa cross-bar 35. (See Fig.
7.} The keys constituting a series, to which
geries of keys one of these sliding bars is com-
mon, are spaced so as to set up stops at equal

- distances apart, and the sliding bar is pro-

65

vided with equidistant stops 37, preferably
formed by striking up the metal of which the
bar is composed, alternate stops 37 proj ecting

- mechanism.
The keyboard can thusbe made sepa- |
. rately and applied toa machine as a complete

from opposite sides of the bar. The distance
between the stops 37 is greator than the dis-
tance between any two keys of a series, and,
as before stated, the keys of a series arve stag-
gered, which staggered arrangement adapts
alternate keys to codperate with projections
37, extending from opposite sides of the bar
32. To illustrate the purpose of this arrange-
ment, we will refer to Fig. 5, wherein it will
be seen that key marked ‘17 cobperates with
the first stop 87, (the one nearest the forward
end of bar 32,) said stop projecting from the
faroroppositeside of the bar 32. Key marked

¢27” godperates with the second stop 37, (from

the forward end of bar 32,) said stop project-
ing from the near side of bar 32, this stop with

which this key ecodperates permitting the bar.
to move twice the distance before the stop en-

gages with the key than does the first-men-
tioned stop when the bar is moved for said
stop to codperate with the key marked ‘1.7
Key 3 codperates with the third stop project-
ing from the far side of bar 32, and the bar
has to move three times the distance before
this stop codperates with key 3 than it does
when the firit stop cooperates with key 1, &c.
Key 9 does not set up-a stop for the bar 32,
because when this key is depressed the bar
is actuated the full limit of its movement,
which is determined by the length of the
slot 34. .

- 38 indicates a projection extending up-
wardly from the bar 32, to which projection

is pivoted a rack 39, (see Fig. 6,) said rack

‘being provided with ten teeth and adapted
to cobperate with the gear-wheel of the adding
The rear end of this rack is
slotted, as at 40, for purposes to be hereinaf-

' ter described.

Fach bar 32 is provided with a shoulder 41

| at.its forward eund, with which codperates a

locking-pin 42, (see Figs. 5 and 19,) there

' being a pin for each bar, and these pins are
' mounted in vertical openings in a cross-bar
43, secured to the side frames of the machine.
- Bar 43 is preferably grooved transversely the
“openings in which are located said pins- 42

for receiving one member of a.bell-ecrank
lever 44, which member might properly be
termed a ““finger,” said finger passing through

an opening or slot in the upper end of the:

pin. " A transversely-arranged bar 45 affords

torsion-springs 46 cooperate with said bell-
crank levers to hold them in such a position
that the fingers which pass through the pin
42.are normally held in a lower position, so

-

- a bearing for these bell-crank levers 44, and :

that said pin will occupy a position in front :

of the shoulder 41 on the.slide-bar 32 and
prevent said slide-bar from being moved
forward unless the bell-crank-lever is rocked
on its shafs. .To rock the bell-crank lever,

the vertically-extending member thereof is

in the path of.one of the sliding plates 13,

which sliding plate when released by one of

aseries of keys contacts with said bell-crank -

lever and ¢levates the pin 42 out of the path
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of the shoulder on theslide-bar 32. This pin
is held in its elevated position as long as the
locking-plate 15 engages the bell-crank lever:
but as soon as the locking-plate is returned
to release the keys and permit their restora.
tion the bell-crank lever is likewise released
and the spring-pressed pin 42 is in readiness
to fall in front of the shoulder on the bar 32,
with which it codperates. R

I will state that the several bell-crank le-
vers 44 are arranged in Jjuxtaposition to the
vertical projections 26 on the rocking frame
23, and when any of the locking-plates 15
are released to lock the keys raid plates are
arrested in their forward movement by the
vertical projections 26, and thus the move-
ment of the bell-crank levers 44 is limited.
The torsion-springs for returning the bell-
crank levers of course
weak, the springs 19, moving the locking-
plates, being the master-springs in this oper-
ation and overcoming the torsion-springs of
the bell-crank lever.

Frictional drivers.—Each of the ba rs 32 has
a pin 48 near its rear end, (see Figs. 6 and

22,)_which pin extends laterally and is re- |
ceived by a slot (preferably an open-ended-
arock-arm 49, suit-’
able antifriction-washers being arranged on

slot) in the upper end of

the pin 48 and on each side of the arm 49,
This arm 49 is pivotally mounted on a shaft
50, journaled in the side frames, and is pref-
erably made of thin metal loosely strung on
said shaft, the forward edge of said arm be-
ing extended or
Shaft 50 has a series of arms 52 pinned there-
on, the hubs of which armsserve as spacing-
washers for the arms 49, while the outer ends
of arms 52 are Lored transversely for receiv-
ing frictional devices, preferably in the form
of balls 53, there being two balls in the bore
of each arm, with a- spring 54 interposed
therebetween, which spring exerts a constant
pressure against said balls and holds them
against the adjacent arms 49, (See Fig. 22.)

In the normal position of the parts—that is,
a position in which the bars 32 are retracted
and the fixed arms 52 are rearmost—the balls
53 eobperate with openings 55 in the arms 49
in alinement therewith, so that in such nor-
mal position the balls are designed to be
seated insuch openings. Should the arms 52
be rocked forward, the balls being seated in
the openings would exert considerable pres-
sure tomove said arms 49 and theirconnected
slide-bars 32 in a forward direction, and if
bars 32 are not locked by the pins 42 the bars
will be moved forward. Ilowever, if bars 32
or any of them are locked the balls in the
arms 52 will ride out of the openings 55, the
bars remaining stationary. Thisaction also
occurs when any of the bars 32 are moved
forward by the arms 52 and are arrested by
one of the key-stops before completing their
movement, in which event the balls will ride
out of the openingsin the arm or arms 49, as
Lefore described. It will be obvious that the

are comparatively | -

-trudes through
-erably at the right-hand side of the machine,

formed with a track 51.

track extension 51 affords a bearing for the
balls in all positions of the arms 52, whether
or not the bars 32 ara moved to a slight ex-
tent or remain stationary. It will also be
tnderstood that should the bars 32 be moved
forward but a portion of the movement of
which they are capable the arms 52 complete
their movement and in returning tend to re-
store the arms 32 by frictional contact of their
balls, which if not sufficient to overcome the
resistance met with by.the bars 32 will calse
said balls to ride over the track extension in
their rearward movement until they reach
the openings 55, when they willimmediately

droptherein and increase friction between the

arms 52 and the arms 49 1o such an extent as
to overcome all the resistance encountered by
the arm 32 inits rotation of the adding-wheel.
56 indicates springs, of which there are
preferably two, having their forward ends
connected to the arms 52, while their rear
ends are attached tosome stationary support.
The function of these springs is to return the
arms 52 to their normal or rearward position.

Theoperating-handle.—57 indicates a trans.
versely-arranged shaft journaled in suitable

bearings, preferably bolted to the base east-
ding 1. This shaft has an operating-handle

58 mounted on one of its ends, which pro-

the base casting 1 and pref-

though it is 6bvious that this handle 58 could
be as convenieantly arranged at the left-hand
side of the machine, if so desired.
Asshown in Figs. 1and 2, a buffer 59, pref-
erably made of rubber, is arranged in front
of the handle 58 for the purpose of limiting

-and cushioning the forward stroke of the

handle.
(0 indicates a cam the outer end of which

is attached to a flexible eonnection 61 from

a spring 62, whose function is to return the
operating-handle to its normal or rearward
position. Thisoperating-handleoperatesthe
movable parts of the machine thron gh the in-

.strumentality of a rock-arm 63 and a slotted
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(or grooved) quadrant, the latter to be here- -

inaftet deseribed. Arm 63 connéetsbya link
6ito a longitudinally-movable rod 63, (see

1443

Fig. 16,) which rod, as shown in Fig. %, ia ..

mounted in suitable gnideways projecting
from the inner face of one of the side frames
of she machine. Thisrod 65 carries a pin G6
at its forward end, which cobperates with the
tappet 28, mounted on the outer end of the
cam-rod 27, heretofore described, and in the
forward movement of said rod the tappet is
raised, rotating idly an the outer end of cam-
shaft 27, by reasen of cam-slot and pin con-
nection with said shaft, (see Figs. 20 and 21,)
a torsional spring returning the tappet to its
original position behind the pin 66. When
the handle starts on itsrearward movement,
rod 651is likewise moved rearwardly, and pin
66, engaging the tappet 28, (unless the tap-

pet is raised by the repeating-lever,) rocks
the cam-shaft 27, so as to

vibrate the frame
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23 and restore all of the locking-plates 15,
which are-in a forward position, in order to
release the keys to enable them to return. to
their elevated position. The spring 25 pulls
the frame 23 forward, and this action re-
stores the tappet 28 to its original position,
when said tappet is released by the pin (6.
The dotted lines in Fig. 21 show the extreme
forward position of the rod 65 and illustrate
the fact that after the tappet 28 has been idly
vibrated the rod moves rearwardly some dis-
tance before it engages with said tappet to

~ restore the locking-plates 15, as before de-
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seribed. Link 64 is provided with a roller
64*, (see Fig. 16,) which cobperates with an
arm 50%, fixed on shaft 50, to positively . roek
‘Baid shaft in one direction, the spring 56 re-
turning said shaft and its friction devices.
Arm 50* is preferably bifurcated, as shown,
one member thereof, the rear, (see Fig. 3,)
being shorter than the other orforward mem-
ber. The objectof thisis to permit the roller
or link 64 to ocecupy a normal position slightly
to the rear of the long member of this slotted
arm 50°. Thus when the handle is moved
forward there is a slight lost molion before
the roller contacts with the long arm to rock
the shaft 50, the continued movement of the
handle operating theé friction devices to move
theslide-barsforward. Whenthehandleisin
itsforward position,therolleronlink 64is prac-
tically at the bottom of the slotinarm 507, and
the return movement of the handle positively
rocks the shaft 50 through the arm 50* until
the handle has nearly reached the extremity
of its rearward movement. After the shaft
50 is at rest the movement of the handle be-
yond such point is occcupied in disengaging
the pivoted racks from the adding-wheels, as
will hereinafter be described. Thus it will
be gseen that the pivoted racks are positively

‘held into engagement with the adding-wheels

“during the entire movement of the friction

45

‘devices which restore the slide-bars and their

pivoted racks to their home positions, and
that after said slide-bars and friction de-
vices are at home and at rest the final move-
ment of the handle effects the disengagement
of the pivoted racks from the adding-wheels.
~ T'he rear end of rod 65 is provided with a
rack 65°, (see Fig. 3,) with which meshes a
segment 67, fixed toa cross-shaft 63, mounted

. in the side frames of the machine. This cross-
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shaft 68 carries a rock-arm 69, connected by
a link 70 to.a lever 71, said lever being at-
tached at its rear end to a plunger in a dash-
pot 72, pivotally mounted on the base cast-
ing 1, so as te oscillate and accommodate
itself to the arcof movement of said lever 71,
said dash-pot being employed for the well-

known purpose of a cushion, as well as regu-
3 o “

lating the stroke of thelever. This dash-pot
ispreferably filled with liguid (lubricant) and
a valved by-pass provided, as is well under-
stood. Shaft 68 also carries a rock-arm 73,

to which isconnected a link 74, extending to

the printing mechanism, which will herein-
after be described. -

In order to prevent a return movement of
the handle when a partial stroke is made, I
provide a disk orsegment 75 on shaft 68, (see
PFigs. 7 and 13,) which disk carries oppositely-
projecting pins 76 and 77 near its periphery,
while the periphery is notehed, as at 78, be-
tween said pins. A frame. 79 affords a bear-
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ing for a- pivoted dog 80, in the form of a .

double pawl, which is'designed to codperate
with the notches in the disk 75. This double
pawl has two tappets SL and 82 projecting
from its body portion and extending up on
each side of the disk 75, where they codper-
ate with the pins 77 and 76, respectively. An

8¢

auxiliary detent or pawl 83 is pivoted to the~

frame 79 and yieldingly held against one end
of the double pawl 80, where it- codperates
with a notch and a projection on the pawl 80
for holding said pawl], so that one or the other
of its ends will contact with the periphery of
the disk 75 and engage the notch thereof.
The operation.of this construetion is as fol-

lows: Assuming the parts to be in the posi-
“tion shown in Fig. 7, the movement of the

disk in the direction of its arrow will cause
the inner pawl to engage the first noteh 78
and prevent a return movement of the han-
dle and then the second motch 78. A con-
tinued movement of the disk in the same di-
rection will eause the pin 76 to strike the
tappet 82 and throw the pawl to the position
shown in Fig. 8, wherein it will be.seen that
tlie rear end of the pawl now rests against
the periphery of the disk and the auxiliary
pawl 83 has left its noteh and is bearing upon
the projection extending rearwardly from the
double pawland forcing the same against the
periphery of the disk. The handle is nowat
its extreme forward position, and upon mov-
ing rearwardly the disk will be rotaled in
the direction of the arrow shown in Fig. 8,
when the rear end of the pawl will codperate
with the noteches 78 to prevent the handle
from moving forward when the pawl falls in
either of said notches, the final movement of
the disk causing the pin 77 to strike the tap-
pet 81 and again reverse the position of the
double pawl, the auxiliary pawl falling into
the noteh and holding the double pawl in this
new position ready for another operation.
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The accumulator.—Asshownin Figs. 3and -

6, that part of my improved caleunlating-ma-
chine which I have designated the ‘‘accumu-
Tator” is arranged in a separate frame 84,
bolted or otherwise secured to the main side
frames of the machine. This frame 84 affords
bearings for the several shafts on which the
gear-wheels, &e., of the adding mechanism
or aceumulator are mounted. - I use the word
“aecumulator” in the sense that when an ex-
ampleissetupon thekeyboard and the handle
operated the indicating-disks bearing appro-
priate numbers will be rotated to indicate the

number or example set up on the keyboard

120
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“and hold thé same in the machine. When an.

10

15

20

-the two sums or will
they are introduced into the machine, so that

other example is'set up on the kéyboard and

the handle operated, this new sum will-be-
into the ma-

added to the one first introduced
chine, and the indicator will show the total of
accumitlate the sums as

the proper total will be exhibited to the oper-
ator.. “This accumulator also involves mech-
anism, which will now be described, fo2 trans-
ferring from an indicating-wheel of a certain
order to the next indicating-wheel of the next

‘higher order. : :
The indicating-disks to which I have re--

ferred are marked 85 in the drawings and
carry on their peripheries the figures ¢ 0,7
(11 1,” “2,~” (44 3 b AN 43 4 26t 5”_7 ¢ 6’” (X3 7’?? 113 8,)? [$3 9,,?
tenin all. These indicating-disks are loosely
mounted on a shaft 86,and each has conjoined
thereto a pinion 87, having ten teeth, in mesh
with a gear 88, having any number of teeth
which is.a multiple of ten.

- the gears 88'have thirty teeth. At distances
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of ten teeth apart gears 88

carry laterally-
projecting pins 89, whose function is to ¢olp-
erate with an inwardly-extending projection
90 on a rocking frame 91, which frame has 2
detent or pawl 92 pivoted near its upper end
and in engagement with
next higher order.” Gears 88 are loosely ar-
ranged on a suitable shaft in order that they
may be rotated independently of each other,
and each gear is provided with pins 89 to co-
operate with projections extending inwardly
from independently-movable frames 91, be-
fore described, and each of these frames ear-

ries a pawl 92 in’ engagement with the gear 83 | -
of the next or higher order, with .the excep-.

tion of the frame 91, which codperates with
the gear 88 of the highest ‘order in the ma-
chine. Suitable springs 93 bear upon the
pawls 92 to hold them in engagement with
their respective gears. . If desired, torsional
springs 94 may also be employed to assist the
springs 93 in this action.
each of the frames 91, with the exception of
the one co0perating with
the highest order,is formed
Jection 95, which when the frame is in its nor-
mal or forward position is out of the path of
a revolving pin 96, carried by ‘a shafc 97,
There is one pin for each frame, and the pins
are preferably arranged spirally around the
shaft, so that should the tripping of one of
the frames 91 by one of the gear-wheels of
lower order cause the next wheel of higher or-
der when actuated by the shaft 97 to trip its
frame, and so on, the gears 83 will be oper-
ated successively. For instance, if the indi-
cating-disks exhibit ““199” and one is added
thereto the gear-wheel of lowest order will,
in exhibiting ‘“0” by the addition of one, trip
its frame 91, this
of the handle.
moved forward, the shaft 97 ig rotated, and in
5o doing the pins

with alateral pro-

In the drawings

the gear 88 of the

.wheels 88 on the backward

The upper end of"

the gear-wheel of

on the rearward movement |
When the handle is again’

at the extreme right end of -
theshaft will first coopérate with the frame 91, |

lowest order, and'in restoring said frame 91

‘actuate the gear-wheel 88 of the next higher

order, which had heretofore exhibited 9,” 80

‘that this second gear-wheel will exhibit “or

and in so doing trip its frame 91, causing the
lateral projection 95 on the upper end there-
of to.get in the path of the next pin 96, cir-

restored by the second pin and in
so doing

term the ‘“hundreds-wheel,” so that when
the handle completes its forward movement
the indicating-disks will show.the proper
number—to wit, *“200.” It will beseen in this
connection that two motions of the handle are
hecessary tohavethe indicating-disks display
the sum
machine,

‘which was actuated by the gear-wheel of the

70
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.cumfereutiallydisplacedo_rspimllyarra.nged, B

-and, asbefore stated, so that the second frame
291 will be -
actuate the third  gear-wheel 88 or
.the one of next- higher order, which we may

8o
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total of the numbers added in the e
the forward movement of the han- -

dle completing the operation which was left =

incomplete by the rearward movement of the
handle in the preceding stroke." S

« - Thé above will be more clearly developed
hereinafter; but I will anticipate this by stat-

“ing briefly that the forward movement of the

handle moves the slide-bars 32 until they
are arrested by the stops:set up-by the keys,
and the rearward movement of the handle
causes the racks carried by the. slide-bars to
engage the gears 88, and in restoring the
slide-bars 32 the gears 88 are rotated a dis-
tance corresponding to the forward move-

90
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ment of theslide-bars to the point where they- -

were arrested by the key-stops. - L
the keyboard is.

The example set ap on
““placed,”if we may use that term, in the gear-
v movement of the
handle; but the members are not transferred
from a lower to a higher order in these gear-

105 -

wheels- until the handle is again moved for- - ‘

ward, - .
To accomplish the rotation of shaft 97 when
the handle moves forward and permit said
shaft to remain idle upon the rearward move-
ment of the handle, I arrange a cam 98 on'the
shaft 68, with which cobperates a roller-on

ably pivoted to the side frame of the machine,
(see Figs. 7 and 8,) which segment meshes
with a pinion 100, loosely mounted on the-end
of shaft'97. The outer end of cam 98 is pref-
erably made concentrie to its axis of rotation,
S0 that its final movement when the handle
is moving forward will not aifect the position
of the
brought to a position of rest before the han--

dle reaches the limit of its forward move- -

ment. It.is necessary to operate all of the

 transferring devices when the adding-wheels. -
are free to rotate and .before the pivoted. .

racks are thrown into engagement therewith;
done at'about the time the
handle reaches the limit of its forward move-:
ment, . In other words, the transferring mech- .

anism has completed its work whilethe add-

which latter is

segment '99.. Thus the .shaft 97 .is

110

115
-the depending member of a segment 99, suit- -
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ing-wheels are free, and when the adding-
wheels are thrown into mesh with the pivoted
racks and so locked by the pivoted racks the

operating-cam for the segment accomplishes .

nothing more than an idle movement. Pin-
ion 100 has a frame for carrying a pawl 101,
codperating with a one-toothratchet102, fixed
to the shaft 97. A pawl 103 cobperates with
a ratchet 104 at the opposite end of the shaft
(see Fig. 25) for preventing the shaft from
rotating backward. Of course it will be nn-
derstood that ratchets having more than one
tooth can be employed; but I prefer a one-
tooth ratchet, for the reason that the noise of
the pawl falling behind a single tooth is com-
paratively slight. When the handle moves
forward, thé segment 99 is forced downward
by the cam 98 and rotates the pinion 100, so
that its conjoined pawl 101 positively drives
the shaft 97 in the direction indicated by the
arrow in Fig. 6. One complete rotation is
given to shaft 97 when the pawl 103 drops be-
hind the tooth'of ratchet 104. The handle has
now reached the forward limit of its stroke,
and on its return movement the ségment 99
moves upwardly and the pinion 100 rotates
in an opposite direction.
97 is prevented from rotating backwardly by
the pawl 103. In the backward rotation of
the pinion 100 its conjoined pawl 101 rides
over the face of the ratechet 102, and just be-
fore the handle reaches the limit of its rear-
ward stroke the pawl 101 drops behind the
tooth of the ratchet ready to positively rotate
the shaft 97 upon the next forward movement
of the handle. ‘ '

In order to prevent momentum from carry-
ing shaft 97 beyond its designed position, a
friction-clip 105 (see Fig. 26) is arranged on
the pawl-carrying frame conjoined to the pin-
ion 100,.the free members of said clip being
sprung over the shaft97, which they embrace
tightly and offer resistance to the independ-
ent rotation of said shaft. Thus when the
handle completes its forward movement and
rotates the shaft 97 positively the cessation
of movement of the handle and the conse-
quent stoppage of segment 99 and pinion 100

_would, were no means provided to prevent it,
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cause the shaft 97 to eontinue to rotate by
momentum. However, the spring-clip 105
serves as a brake for the shaft and would,
were it not for the opposition of pawl 103,
cause the shaft to rotate backwardly.

I will now describe the mechanism employed
for automatically throwing the pivoted racks
39 and the slide-bars 32 into and out of en-
gagement with the gears 88 of the accumnula-
tor. Mounted on the shaft 57, which carries
the handle, is a quadrant 106, having a groove
or slot in its periphery, whose end walls are
formed by blocks or stops 107 and 108. = (See
Figs. 5 and 14.) An arm 109 is mounted on
a shaft 50, which carries the friction device
for moving the slide-bars 32. Arm 109 is pro-
vided with a ball race or track similar to the
arms 49. .

However, the shaft.

110 indicates a link pivotally mounted on
the arm 109 and provided at its free end with
a projection 111, which is received in the
slot or groove in the periphery of the quad-
rant 106.

112 indicates a can groove or slot in the
upper end of arm 109, in which slot is re-
ceived a pin.or roller 113, secured to the side
bar 114 of a rocking frame which is pivot-
ally mounted on a transverse rod 113, jour-
naled in the side frames of the machine.

This side bar 114 has a forwardly-projecting’

finger 116, upon which rests a pivoted wing
117, said wing codperating with the tailpiece
of spring-pressed locking-dogs 118, which co-
operate with the. teeth of gears 88. When
the finger 116 is elevated to throw the racks
39 into engagement with the gears 88, it

causes the wing 117 to elevate the tail ends
of the spring-pressed locking-dogs 118, and

70
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so withdraw the dogs from engagement with '

the gears 88. Thus the gears 88 are locked
against movement by these dogs at all times
except when the gears are in mesh with the
pivoted racks 39, which racks only permit
the gears to be rotated proportionately to the
movements of said racks. Thedogs also per-
mit the pawls 93 on the pivoted frames 91 to
rotate the gears 88 the distance of one tooth,
as hereinbefore described.

In Fig. 15 it will be seen that the side bar
119 serves as a companion to theside bar 114.
The side bar 119, however, is provided with
a rearwardly-extending finger 120, which co-
operates with a rubber buffer 121,'secured to
the side frame of the machine, for well-known
purposes. The forward ends of bars 114 and
119 carry a rod 122, which rod is preferably
flattened on two sides, so that its thickness
will be less than the width of the slot 40 in

90
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103

the pivoted rack, said flattened bar being

-turned or otherwise provided with grooves

for receiving the walls of the slot in the piv-
oted racks when said bar is arranged insub-
stantially a vertical position, as shown in
Fig. 6. This construction is desirable in that

' the grooves in the bar 122 properly guide the

pivoted racks in their movement and space
them the proper distance apart. In'opera-
tion upon the forward movement of the han-
dle, the quadrant 106 is moved in the direc-
tion of the arrow in Fig. 14, and the projec-
tion 111 on the arm 110 rides in the slot or
groove'in the periphery of the quadrant until
engaged by the block or stop 108, whereupon

-the arm 109 is moved in a forward direction,

and in so doing elevates the bar 122 through
the medium of the cam-slot 112. The eleva-
tion of the bar 122 carries all the pivoted
racks 39 with it and into engagement with
all of the gears 88.
that the first or initial movement of the han-
dle in a forward direction moves all of the re-
leased slide-bars 82 to positions where they
are arrested by the key-stops, or to the full
limit of their movement if the 9 key is de-
pressed, and during thiginitial movement the

It will be borne in mind.
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quadrant 106 is also moving, but by reason
of the space between the projection 111 and
the block 108 does not move the arm 109 un-
til the handle has moved the slide bars for-
ward to their respective limits. The final
movement of the handle moves the arm 109
and throws the pivoted racks on the slide-

-bars 32 into mesh with the gears 88 and

10

5

also raises the dogs 118 out of engagement
with the gears. The rearward movement of
the handle restores the slide-bars 32 to their
normal position, and this restoration causes
the racks carried by said slide-bars to rotate
the gear-wheels 88, with which they are in
mesh. Of course the quadrans returns to its

- normal position upon the rearward movement
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of the handle; but by reason of the space be-
tween the projectiles 111 and the forward
block 107 the arm 109 remains stationary and
the racks are held in engagement with the
gears 88 until the block 107 contacts with the

projection 111 and forces the arm 109 rear-

wardly and disengages the racks from the
gears 88, coincidently reéngaging the dogs
118 with said gears. This takes place at or
near the extremity of the rearward movement
of the handle. In orderthat the arm 109 be
not accidentally displaced, T prefer to run an
extension 123 therefrom, which codperates
with a friction device 124 on the frame. (See
Fig 4.) :

- 125 indicates a link (see Figs. 15 and 22)
pivoted on the bar 122 and preferably outside
of the arm 119, which link is connected to a
pivoted frame 126, the swinging end thereof
beingarranged beneath pawls 92. Theupper
edge of the free end of this swinging frameis
beveled and codperates with twonotchesin the
under face of each of the pawls 92. ‘Whenthe
racks are thrown into engagement with the
gears 388, this frame 126 is thrown into engage-
ment with the rearmost notches of all the
Pawls 92 which remain in their forward posi-
tions, and should the rotation of the gears 88
trip the frames 91 the tripped frame will re-
tract, its connected pawl codperating with the
gear-wheel of the next higher order, aud in so
doing cause the pawl to rise in riding over the

- beveled edge of the frame 126, with which its
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rearnoteh had codperated, and thus said pawl
will not have a dragging action in the reverse
direction on the gear-wheel with which it
codperates. When the forward noteh of the
pawl igin line with the frame 126, the pawl
is permitted to drop behind a tooth and is
properly centered in position by the codpera-
tion of the beveled edge of the frame 126
with the forward notch of the pawl.
Clearing the machine or resetting to zero.—
127 indicates a lever arrranged externally the
casing and preferably at the side of the ma-
chine, which lever carries a rock-arm 128
on its inner end, said arm having aslot-and-
pin connection with alever 129, pivoted inside
of one of the side frames of the machine.
This lever 129 is provided with a slot in ity
rear end for codperating with a pin 130, pro-

«

jecting from the arm 109. In the ordinary

operation of a4 machine—that is, when the arm
109 is moved backwardly and forwardly by
the quadrant 106, this pin 130 idly vibrates

70

in that portion of the slot in the rear end of -

arm 129 which is concentric with the axis of

movement of the arm 109. However, when
the lever 127 is moved rearwardly and the
front end of lever 129 depressed the rear
end of said lever will cause the obliguely-
arranged slof to codperate with the pin 130
and move the arm 109 forwardly, as shown in
Fig. 17, so that the pivoted racks 89 will be
thrown into engagement with the gears 88
and the dogs 118 thrown out of engagement
with said gears. The elevation of the rear
end of lever 129 to accomplish this also causes
the projection 111 on the lever 110 to be raised
out of the groove or slot in the periphery of
the quadrant,which is accomplished by means
of a projection 131 on the lever 110, which
extends laterally over the rear end of lever
129. A spring 132 exerts a pressure to hold
the lever 110 down at all times and to like-
wise hold the rear end of lever 129 depressed
by reason of the lateral projection 131. I have

75

85

90 -

shown this lateral projection 131 as carrying -

guide-pins 133 on each side of the lever 129,
so that the projection 111 will be properly
guided in its downward movement to reénter
the slot in the quadrant. '

134 indicates a lever pivoted to the inside
of one of theside frames of the machine, (see
Figs. 5 and 14,) the rear end.of which lever
bears against the underside of the pin on the
rock-arm 128, (which pin engages the slot in
the forward end of arm 129,) while the for-
ward end of thislever 134 carries a frame 135,
whose upper cross-bar.136 extends beneath
the rear ends of the fingers of the bell-érank
levers 44, on which levers are arranged the

latch-pins 42, which in ordinary operation
prevent the slide-bars 32 from moving for--
wardly when their friction-drivers are actu-

ated, except when a key has been depressed
and a locking-plate 15 codperates with the

bell-crank lever to raise the lateh-pin, This

cross-bar 186 is held against the rear face of

the stationary cross-bar 43 by a spring 137,

which spring also tends to hold the rear end
of bar 134 against the pin on the rock-arm
128. Ilowever, when the lever 127 is moved

rearwardly to throw the pivoted racks into’

engagement with the gears 88 through the in-
strumentality of the lever 134 and frame 135,
with its cross-bar 136, all of the latch-pins 42
are raised out of engagement with the slide-
bars 32. Should the operating-handle be now
moved forwardly, it will through its friction-
drivers move the slide-bars 32 forwardly, and
their pivoted racks being in mesh with gears
88 will cause said gears 88 to rotate in a di-
rection opposite from that in which they move

ordinarily, such rotation continuing until one

of the pins 89 on said gear-wheels arrests fur-
ther movement of the wheels by coming in

contact with the upper edge of the projection
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90 on the movable frames 91. YWhen the parts
are in this position, all of the indicating-disks
85 exhibit “0” through the sights or windows
in the frosted-glass panel arranged there-
above. By pulling the lever 127 forward
while the handle is still forward the racks
will be disengaged from the gears 88, and the
indieating-disks 85 having been returned to
“0” will be left in such a position and the
machine cleared or reset to zero. The return
or rearward movement of the handle only ef-
fects thie restoration of the bars 32 and their
associate parts, the catches 42 falling behind
the shoulders at the front ends of the bars
when the bars are fully restoved.

Printing mechanism.—The printing mech-
anism is best illustrated in Figs. 7 to 13, in-
clusive.

138 represents type-carrying frames se-
cured to the rear ends of the slide-bars 82,
said frames converging, as shown more
clearly in Fig. 13, so that they are nested at
their upper ends. The upper edge of each
type-carrying frame hag secured to it the ver-
tical grooved guide-plate 139, (see Iigs. 8°
and 31,) in the grooves of whieh are mounted
vertically-movable type 140, said type having
laterally-extending heads or projections at
its upper and lower ends, the former afford-
ing an area of sufficient size for the type
proper and also offering a support for the
type to hold it in proper position.
jection at the bottom of the type serves to
prevent the type from being vertically dis-
placed when struck by a type-hammer in the
absence of a platen, and said projection also
cooperates with a spring-finger 141, there be-
ing one spring-finger for each series of type.
These type have printing characters on their
upper faces, the first, at the forward end of
the carrier, being ¢0,” the fellowing having
the printing characters ‘17 to “9,” inclu-
sive, in regular order, *“9” being the rear-
mosttype. The “0”typenormally occupy the
printing-line; butitis obvious that when the
slide-bar 32 is moved forward the type-carrier
will also be moved with it and present a type
in the printing-line having a character corre-
sponding with the number on the depressed
key in the keybeard, whose key-stop arrests
the slide-bar 32 in such position.

The rear e¢nd of the spring-finger 141 is
preferably bent up slightly to ride over the
projections at the lower ends of the type, and
when a type in the printing-line is struck by
its hammer to deliver a printing impression
said type will move against the resistance of
spring 141, which spring will then tend to re-
turn the type to its lowermost position, when
said type is released by the hammer. Inthis
way a single spring-finger codperates with
the entire series of type, and particularly with
the type in the printing-line, so that it is un-
necessary to have a separate spring for each
movable type in the series.

142 indicates a frame comprising two side
plates which are journaled to several shafis

The pro-
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of the type-hammer mechanism, said side
plates being secured to the top cross-har 143
of the frame of the machine.

144 indieates a series of independently-
movable type-hammers mounted on a shaft
145, said type-hammers delivering impacting
blows under the impulse of springs 146.
Each type-hammer has a tailpiece 147, carvy-
ing pins or projections 148 and 149.

150 indicates a series of independently-
movable pawls mounted on a shaft 151,
Each pawl is provided with a shoulder on its
upper end for codperating with the pin 143 on
the tailpiece of the type-hammer, and a
spring 152 tends to hold said shonlder under
pin 148, a3 shown in Fig. 7.

153 indicates a forwardly-extending {inger
forming a track for codperating with a pin or
projection 154 on one of the type-carrying
frames. Therearendof thistrackisrecessed,
so as to permit the track to be depressed
under the action of spring 152, whereby the
upper end of the pawl may cooperate with
the pin 148 on the tailpiece of the hammer.
Whenever the slide-bar 32 moves forward, the
type-carrying frame will be carried with it,
and the pin 154 on said frame will elevate the
track 153 to a horvizontal position, so that the
pawl 150 moves rearwardly out of the path of
its codperating pin 148. The length of the
track 153 is coextensive with the movement
of the type-carrying frame, so that the pin
154 will eodperate with the track in all posi-
tions of said type-carrying frame.

From the above it will be seen that when-
ever an example is set up on the keyboard
and the bars 82 moved forward said bars will
carry with them their type-carrying frames,
and each of said type-carrying frames will
elevate itsrespective track 153, and all of the
pawls 150 common to said actuated tracks
will be thrown out of the path of movement
of their codperating pins 148 on the tailpiece
of the type-hammer. Thisiswhat I will term
the “individual”™ controlling mechanism for
the type-hammers.

In order to properiy explain an important
featurc of my improved printing mechanism,
we will assumo that the amountof ¢51,025.10”
has DLeen set up on the keyboard. This
means that the key marked ““1” in the thou-
sands-column has been depressed, key marked
22 4n the tens-column has been depressed,
key marked ¢“5” in the units-coluinn has been
depressed, and key marked ‘17 in the dimes-
column has been depressed. No key in the
hundreds or cents columns has been de-
pressed. The desirability of having the 07
type print in the hundreds and cents columns
will be appreciated, and in order thatthis may
be done automatically, thus obviating the ne-
cessity of resorting to tenths or zervo keys de-
signed to be depressed to set in action some
mechanism which would cause the “0” type
te print at the proper place, I provide the
pawls 150 with lateral projections 155, (see
Fig. 11,) which projections extend in front of

70

75

8o

85

o

95

100

105

110

120

125




. Io

15

20

25

30

35

40

- 45

50

55

6o

65

b

I 654,181

and codperate with the next pawl of lower
order, so that irrespective of the fact that no
key in a series of lower order has been oper-
ated the pawl actuated by any key of higher
order will codperate with and move the pawl
of the next lower order, and this last-men-
tioned pawl will cobperate with and move the
pawlof thenextlowerorder,andsoon through
the lateral projections 155 before mentioned,
whereby all the pawls of a lower order than the
one actuated will release their respective pins
148 to permit the type-hammers to operate,
Infheexamplegiven the keyinthe thousands-
column having been depressed will permit the
slide-bar in the thousands-column to move
forward, and in so doing operate the pawl
controlled by the type-carrying frame of this
column, moving said pawl to the rear. The
projection 155 on this pawl in moving rear-
wardly will actuate or carry with it the next
adjacent pawl of lower order, which next ad-
Jacent pawl will actuate or carry with it the
next pawl of lower order, and so on, to and
ineluding the cents- column. However, in
the example given, the tens, units, and dimes
columns have keys depressed, so that the
pawls in these columns do not rely upon the
automatic action referred to, they being posi-
tively operated. The cents-column, however,
must havé its pawl thrown into position by
this antomatic action referred to, and in
this respect I will state that I have provided
a lateral projection 156 on the pawilin the
cents-column, which extends over and codp-
erates with the pawl in the dimes-column for

-the purpose of causing the zero-type to pring

in the dimes-column whenever 2 key in the
cents-column alone is actuated. "This is de-
sirable, especially when small amounts are
being added in the machine. Any amount
less than ten cents will be printed with a
“0” character preceding to distinguish it
from other numbers which might be printed
in other columns, :

157 indicates pawls mounted on a shaft 158
in the side plates 142, said pawls having
shouldered upper ends for codperating with
the pins 149, projecting laterally from the
tailpieces of the hammers. Theso pawls are
normally held under these pins 149 by springs
159, attached to the rearwardly - extending
tailpieces thereof. The plates 142 are formed
with slots preferably concentric with the
shaft 145, upon which shaft and outside said
Plates are mounted two rock-arms 160 and
161, the ends of said rock-arms carrying a
cross-bar 162, which operates in the concen-
tric slotsand is arranged under the tailpieces
of the type-hammers and above the tailpieces
of the pawls 157, with both of which tail-
bieces said cross-bar cobperates, The link
74 connects the rock-arm 73 and shaft 68
with the arm 160. (See Fig. 9.) Link74car-
ries a roller 163, which codperates with a
frame 164, whose members carry a vertically-
movable centering-bar 165, which is designed
to cobperate with rack extensiong 166, ex-

tending rearwardly from the type-carrying
frames.

The operation of the parts above described
is best illustrated in Figs. 7 and 8, wherein
it will be seen, with reference to Fig. 7, that

when the parts are in their normal position

both pawls 150 and 157 are in engagement -

with the pins 148 and 149 of the type-ham-
mer and that the cross-bar 162 is bearing
against the tailpiece of the type - hammer,
having restored thesame to itselevated posi-
tion and in so doingstored energyin ifs spring
146. Asshownin Fig.8,the ““5” key of aseries
has been depressed and the handle has been

moved forward to a position wherein the slide-

bar 32 is arrested by the key-stop. When the
type-carrying frame connected to this bar was
moved forward, its pin 154, codperating with
the track 153, forces the individual control-
ling-pawl out of the path of the pin148. This
change in the position of the parts occurred
upon the first movement, and,as stated hefore,
all the pawls 150 to she left, or of lower order,
are simultaneously actuated through the
medium of the projections 155, while all the
pawls150 in the higher orders are nnaffected.
At or about the end of the forward move-
ment of the handle, and beyond the extreme
limit of movement of the slide-bars 32, the
cross-bar 162 is brought into contact with the
tailpieces of all of the pawls 157 to disen-
gage said pawls from the pins 149, Those
type-hammers which have been released by
the pawls 150 will now be free to move up-
ward under the action of their springs 146 to
deliver impacting blows on the type in the
printing -line, while those type - hammers
whose pins 148 are still in engagement with
the pawls 150 will remain stationary. Pre-
vious to the delivery of the blows by these
type-hammers the centering-bar 165 will have
entered one of the notches in the rack 166
and brought all of the type in the printing-
line into proper alinement. The rearward
movement of the handle first permits the cen-
tering-bar 165 to be raised by the action of
spring 167. (See Tig. 10.) Pawls 157 are
permitted to move forward into engagement
with the pins 149, cross-bar 162 engages the
tailpieces of the actuated hammers and ro-
stores them to their normal position, and the
pawls 157 fall in place under the pins 149,
This series of operations occurs in the order
named and during the time that the racks
are in engagement with the gears 88, Of
course it will be understood that the type-
hammers 144 ave depressed from engagement
with the type, so that said type will be per-
mitted to occupy their proper position by the
action of spring 141 before the slide-bars 52
have any movement imparted to them after

the handle has started toward its home po-

sition. . The initial backward movement of

the handle is lost.so far as restoration of the
slide-bars 32 is concerned in
plish the above.

The ribbon-feed.—168 represents the im-

order to accom-
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-pression-ribbon, which travels over the print-

ing-line of type, being guided by suitable idle
rollers to keep this path, the ends of said
ribbon being secured to spools 169 and 170.
These spools are mounted upon and designed
to turn with shafts 171 and 172, which shafts
carry at their forward ends ratchet-wheels
173 and 174, (See Figs. 51 to 33.)

175 indicates a plate preferably slotied at
its ends for the passage of the shafts 171 and
172, said plate carrying a rotary disk 176 at
about its center. A pawl 177, pivoted to the
plate, eodperates with two notehes in the pe-
riphery of this disk, a spring 178 holding said
pawl into engagement with the disk.

179 and 180 indicate two pawls mounted
on the disk 176, the pivotal points of said
pawls being preferably coincident, and to
the stud forming said pivotal point is con-
nected one end of the spring 178, as shown in
Tig. 82. 'These disk pawls codperate with
the ratchetson the spool-shafts. A spring 181,
preferably a torsion-spring, wound around
the pivotal point of the pawls and having its
ends arranged under lateral pins or projec-
tions extending from said pawls, tends to
hold the pawls 179 and 130 in elevated posi-
tions.

The disk 176 carries two pins 182 and 183,
which are designed to codperate with the
pawls 170 and 180, respectively, and when
either of said pins is in engagement with its
respective pawlsaid pawl is depressed out of
the path of its cobperating ratchet-wheel,
while the other pin will be out of engagement
with its pawl, permitting said pawl to be in
operative position with respect to thisratchet.

184 indicates a link pivotally connected to
the plate 175 and to the end of a rock-arm
185, mounted on a shaft 186. The inner end
of thisshaft 186 carriesarock-arm 187, loosely
mounted thereon and provided with a pro-
jection 188, designed to codperate with a pin
189 on said shaft, a spring 190 holding the
arm against the pin 189, thus making said
arm yielding in one direction.

A link 191 connects the arm 187 {o the for-
ward end of lever 71, {(see Fig. 13,) which le-
ver 71, as before described, carries the plun-
ger which operates in the dash-pot, said le-
ver being rocked by a link 70, connected to
a rock-arm 69 on the rock-shaft 63. It will
thus be seen that whenever the handle is op-
erated the plate 175 will be vibrated through
the connections just mentioned.

It i3 desirable that the ribbon-feed in ma-
chines of thischaracter be automatic and thab
when the ribbon is wound on one spool and
unwound from the other the feeding mechan-
ism be automatically reversed, thus avoiding
the necessity of the operator’s attention be-
ing constantly directed to this part of the ma-
chine. It will be obvious that when either of
the pawls is in engagement with its respec-
tive ratchet-wheel the ribbon will be fed in
one direction, the other pawl being out of en-
gagement; further, that both pawls cannot
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be in engagement with their ratchet-wheels
at the same time, the pawl or dog 177 throw-
ing the disk on either side of a dead central
position to prevent this.

Assuming now that the ribben is wonnd on
spool 170 and the other end of the ribbon con-
nected to the spindle of spool 169, the vibra-
tion of plate 175 will cause the pawl 179 to
wind the ribbon on spooel 169 from the spool
170, this operation continuing until all the
ribbon is unwound from the spool 170.  The
end of the ribbon being attached to spool 170
will naturally cause said ribbon to be dvawn
taut under the efforts of the pawl 170 to turn
the spool 169, and this tension which is placed
on the robbon and the efforts of this pawl to
turn spool 169 in a winding direction are util-
ized to cause the ribbon-feed to reverse itsell
under these conditions, so that the ribbon
will be rewonnd on spool 170, When the rib-
bon is drawn taut, the spool 170 is of course
stationary, and the spool 169 is likewise sta-
tionary, having wound as much of the ribbon
thereon as it ean possibly wind, and when the
plate 175 moves to the left, with its pawl
179 in engagement with the ratchet 173, as
shown by dotbed lines in Fig. 53, the ratchet-
wheel resisting motion will cause pawl 179
to act on the disk 176, so as to force the
dog 177 out of the notch with which it en-
gages, (see [ig. 82,) and the instant that the
apex of this dog passes the projection in-
termediate the two notches the spring 178
will draw the end of the dog down into the
second noteh, (see Fig. 33,) and in so doing
cause the disk to rotate and be held in
this new position by the spring 173 passing a
line of dead-center. This new position of the
parts is shown in full lines in Fig. 33. The
pin 182 on the disk now forces the pawl 179
out of the path of the ratchet-wheel 173, and
the pin 183, which herctofore has held the
pawl 180 out of engagement with the ratchet
174, permits said pawl toriseintoengagement
with said ratchet,so that continued vibration
of the frame 175 will cause the ribbon to be
wound on spool 170. © The yielding rock-arm
187 is employed for the purpose of applying a
gradual strain to the ribbon when wholly un-
wound from a spool in order to prevent dam-
age,which might result from strong pulls from
positive mechanism.

As stated before, the vibrations of frame
175, when the pawl 180 is in engagement with
its ratchet, will eause the ribbon to be wound
on spocl 170.  When spool 169 is exhausted,
theribbon will again be placed under tension,
and the pawl 180, cedperating with a firm or
unyielding ratchet-wheel,will exert sufficient
back pressure on the disk 170 to rotate the
same, so that the dog 177 will ride info the
other noteh, as shown in Ifig. 32, and-so re-

verse the position of the pawls so that the
ribbon will be wound on spool 169.

The paper-feed.—As shown in Tigs. 8, 9,
and 10, the rocking frame 161 carries a link
192, which has a slot-and-pin connection with
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a spring - pressed lever 193, projecting up
through an openingin the top of the casing 2.
(See also Fig. 84.) This lever 193 is there-
fore rocked whenever the handle is operated
and is employed to drive the platen-roller of
a paper-feeding device, whose construction is
shown in Figs. 1, 2, 84, and 35. This paper-
feeding mechanism is in the form of a car-
riage, somewhat resembling the carriage of a
type-writing machine, and consists of a frame
194, pivoted in suitable lugs 195, extending
upwardly from the casing 2. The forward
end of the carriage carries a roller 196, riding
upon a track 197, secured to the casing 2, said
track being notched on its under side, as at
198, at appropriate points, with the notches
of which track codperates a pivoted loeking-
pin 199, carried by a handle 200. This handle
200 is spring-pressed, as seen in Fig. 34, so
that whenever the carriage is in its lower
position the pin 199 is forced into engagement
with one of the notches 198 of the track.
201 indicates the platen-roller, mounted in
the carriage-frame and preferably extending
entirely across the top of the machine, said
roller having a ratchet-wheel 202 conjoined
thereto, with which codperates a pawl 203, ar-
ranged on a pawl-carrying arm loosely mount-
ed on the shaft of the platen-roller, a link 204,
connecting said pawl-carrying arm with a

. rocking frame 205, carrying a cross-bar 206,
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with which cooperates the lever 193. A han-

‘dle may be arranged on the pawl in order that

said pawl may be manually raised out of en-
gagement with its ratchet should it be desired
to turn the paper in a direction reverse from
that in which it is fed. The ends of the shaft
of the platen-roller have milled disks 207,(see
Fig. 1,) by which the platen-roller may be
turned by hand.

Open-ended slots are provided in the side
frames of the carrier, in which slots is ar
ranged the shaft of an idle roller 208, a spring
209 forecing said roller to bear against the
platen-roller 201. . This idle roller 208 is pref-
erably made up of short sections,as shown in
Fig. 1, in order that the paper-feed may be
eventhroughout the length of theroller. The
paper-guide 210 codperates with the platen-
roller 201 for well-understood purposes, and
a bracket 211 is preferably mounted on the
rear end of the carriage for carrying a roll of
pbaper to be printed upon.

In order to adjust the platen-roller toward
and from the type, I provide an adjusting-
screw 212 at the rear end of a pivoted frame
carrying a track 213, on which the carriage-
frame proper is pivoted by suitable lugs.
The carriage is thus provided with a double-
jointed hinge and may be raised to swing on
the track 213, or the frame carrying the track
213 may also be swung back.

To prevent the pawl 203 from moving the
platen more than the distance of one tooth, I
arrange a pawl 203* to engage and codperate
with a ratchen 2022, whose teeth are oppositely
disposed to those of the ratchet 202,

13

Pawl2032is provided witha projection 2032,
which codperates with the pawl 203 in such
manner that ag the link 204 moves the pawl
203 forwardly, (see Fig. 85,) so that pawl 203
will ride over a tooth, the pawl 203 will cause
the pawl 203° to likewise rise and release the
tooth which it formerly engaged. When pawl
203 is at the forward extremity of its move-
ment, it falls in front of the tooth over which
ithasridden and permits the pawl 203* to rest
upon the tooth which it formerly engaged.
The movement of the link 204 to the rear will
draw pawl 203* and so rotate the ratchet 202
until the pawl 203* contacts with the shoulder
of the next tooth (on ratchet 202* conjoined
to ratchet 202) and so arrests the rotation of
the platen. By this construction the paper
canonly be fed the distance of one tooth when-
ever the frame 205 is vibrated. When it is

‘desired tomanually rotate the platen,the pawl

203 1is moved forward until the projection 203°
on pawl 203* falls into a notch 203¢ on pawl
203, whereby both pawls are held out of en-
gagement with their respective ratchets and
the platen can be rotated by hand in either
direction. '

In ordinary cperation, where the amounts
are to be printed on a strip of paper, as usual,
the roll of paper is arranged in the bracket
211, the forward end being fed under the
platen-roller, as iswell understood. The car-
riage is now arranged centrally relative to the
machine and the amounts are printed on the
paper, and after a total is struck the printed
portion of the paper may be severed from the
roll.

It is desirable in some instances to print
parallel columns on sheets of paper, and to
do this the strip from the roll is withdrawn
from the platen and a wide sheet of paper
introduced under the platen similar to the
introduction of a sheet of paper under the
platen of a type-writing machine. If the pa-

. Dberisto bestraightened after itis introduced;
“either end of the idle roller 208 may be moved

outwardly by hand and the
properly. :
-~ Assuming now that it is desired to print a
column of figures at the left-hand side of the
wide sheet of paper so introduced, the handle
200 is lifted and the carringe moved to the
right until the locking-pin engages the ex-
treme notch to the right on the under side of
the track 197. If the column of figures is
completed at the left-hand side of the sheet,
the total may be struck and the sheet either
removed or tarned back and the carriage
adjusted to the next adjacent noteh to the
left, when the total in the machine may be
printed ab the top of the second colu mn, or
if it is desired to reset the machine when the
total is printed at the bottom of the first col-
umn the machine may be cleared and a fresh
start made on the second column.  As each
column is finished the carriage is adjusted
laterally, there being five notches on the un-
der side of the track-rail, each notch being

paper adjusted
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spaced the proper distance apart, so that the
adjustment of the carriage, as determined by
these notches, will properly space the differ-
ent columns of figures from each other.

Nomaiter what lateral position the carriage
may be in the lever 193 always codperates
with the cross-bar 206, which extends the en-
tire width of the carriage.

After the bandle has been operated and a
number printed on the paper the carriage can
be raised and the printing readily inspected.
The handle 200 will naturally be grasped to
raise the carriage to inspect the last number
printed, and in so doing will bring its locking-
pin out of engagement with the track-noteh,
and when the carriage is lowered, even though
it should be accidentally moved laterally, the
pin 199, being out of register with a notch,
will cause the handle 200 toremain in an ele-
vated position to indicate that the carriage

is not in the proper place, so that the operator !

will move the carriage laterally and the pin
will drop into its proper notch and not com-
pel the operator to raise the carriage again.

Taking the tolal.—I have heretofore de-
seribed the operation of clearing the machine,
stating that the lever 127 was moved to the
rear to engage the racks with the gears 83
and the handle moved forward until the pins
on said gears contacted with the projections
90 to arrest the gear-wheels and their meshed
indicators in a ‘07 position and that when
the handle had reached its forward position
if the lever 127 was pulled forward to depress
the racks out of engagement with the gears
the indicators would exhibif ““0,” when the
handle could be moved rearwardly to its nor-
mal position ready for operation, with the ma-
chine cleared.

Part of the operations above described are
effected in taking a total or in printing the
numbers exhibited by the indicating-disks
85. While the handle is in its normal posi-
tion—to the rear—thelever 127 is moved to the
rear to engage the racks with the gears 88,
and the handle is now pulled forward, votat-
ing the gears in a reverse direction. It will
be obvious that if an indicating-wheel exhib-
ited ““1” through the sight-opening the pin
89 would be the distance of one gear-tooth
from the projection 90 and that the gear
would move that distance before it was ar-
vested. If the numeral ‘2”7 were exhibited
through the sight-opening, the gear would
move reversely the distance of two teeth, and
so on up to 9.7 If the indicator exhibited
“0,” the gear would remain stationary, the
friction device permitting this. Depending,
then, upon the distance of the pins 89 from
the projections 90 the gears will permit the
bars 32 to move forward, so that the ecarried
type will be brought into printing-line and
present characters in said line corresponding
io the numeral formerly exhibited through
the sight-opening of that eolummn to which
said indicating-disk, its associate slide-bar,
and printing-type are common. The handle
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upon reaching its forward limit will cause the
type-hammers to deliver blows on the type
in" the printing-line. Thus said type will
print the amount formerly exhibited by the
indicating - disks, although said indicating-
disks will at the time of printing exhibit
“0” throughout the sight-openings. 1f it is
desired to keep the tofal in the machine, the
lever 127 is left in its depressed rearward po-
sition and the handle returned. The friction
device operating upon the return movement
of the handle will restore the slide-bars 32 to
their normal positions, and the racks being
still in engagement with the gears 88 will vo-
tate said gears until said slide-bars are ar-
rested by the forward walls of the slot 34con-
tacting with the cross-bar 35. (See IMig. 7.)
This cross-bar arrests the bars 32 in their
rearward movement and determines the ro-
tation of the gears, so that when the handle
reaches its normal or rear position the indi-
cators will be rotated so as to exhibit the
amount they formerly exhibited or the total
which has been printed. 1If it is desired to
carry this total to the top of another col-
umn, the machine is left in this condition
and the paper turned back, as before de-
scribed, and the total again struck at the top
of the next column. Ifitis desired to add
to that total without clearing the machine,
the lever 127 ispulled forward when the oper-
ating-handle is in its vear position, thus leav-
ing the total in the machine. If it isdesired
to clear the machine, as before deseribed, the
lever 127 would be pulled forward when the
operating-handle isin a forward position. It
will thus be seen that the lever 127 can be
pushed to the rear, the total printed, and if
saidlever127is pulled forward when the oper-
ating-handle is forward the machine will be
cleared, or if said lever 127 is not pulled for-
ward until after theoperating-handle reaches
its rear position the total will be printed and
left in the machine.

Printingthetolalin adislinguishingcolor.—
In Figs. 36, 87, and 38 I have shown means
whereby whenever a total is taken in the ma-
chine the impression on the sirip or sheet of
paper will be in a different color orhave some
distinguishing characteristic to identify it as
a total or the sum of the numbers in the ma-
chine, and the mechanism for accomplishing
this consists, briefly stated, in arranging an
inking-ribbon of different color in juxtaposi-
tion to the ribbon erdinarily employed for
regular operations of the machine.

214 indicates frames carrying idle rollers
at theirupperinneredges for gnidingthe ink-
ing-ribbons across the printing line of type.
These frames are slidingly mounted upon the
shafts 171 and 172 and also codperate with
stationary guide-rods 215, as shown in Figs.
37 and 38. These frames contain twin rib-

bon-spools arcund which the ribbon 168,
which ribbon is employed in ordinary opera-
tion of the machine, is wound, while a rib-
bon 218, to which T will apply the term of ** to-
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tal-ribbon ” runs parallel to the ribbon 168,
as shown in Fig. 38. These twin spools are
keyed to the shafts 171 and 172, so as to turn

- therewith and be permitted to move longitu-
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-ism will be accomplished by_the sin

dinally thereof. ,

217 indicates a rock-shaft mounted in suit-
able bearings upon which are arranged rock-
arms 218, connected by links 218 to the frames
214. A rock-arm 2200n one end of the rock-
shaft is connected by a link 221 to one end of
a lever 222, whose otheror forward end bears
upon and codperates with the rear end of

lever 129, a spring 223 holding the forward

end of lever 222 in engagement therewith.
In taking a total the lever 127 is moved
rearwardly to elevate the rear end of lever
129, which causes the shaft 217 to be rocked
through the connections just mentioned, and
in so doing displace the ribbon 168 from the
printing-line, moving it rearward in this in-
stance and coincidently placing the total-rib-
bon 216 over the printing-line in order that
when the type are elevated to deliver a print-
ing impression—the total of the machine—
the type will force the ribbon 216 against the
paper and so leave an impression in & color
different from that made on the paper in the
ordinary operation of the machine. When
the lever 127 is restored to its normal posi-
tion through the connections hereinbefore
described, the frames 214 are moved S0 as to
displace the total-ribbon from the printing-
line and restore the ribbon 168 to its normal
or usual position. The reversing mechanism
for the ribbons is arranged on the forward
ends of shafts 171 and 172, as heretofore de-
seribed, and in practice the ribbons 168 and
216 are preferably of the same length, and
being fed in unison will be drawn taut si-
multaneously to effect the reversing mech-
anism; but, with respect to this, should one
ribbon be-drawn taut and the other remain
slack the reversal of the winding mechan-

gle‘ tau};

ribbon. s

The advantage of having the total printed
in a distinguishing color from amounts or
items of which it is composed will be readily
appreciated. In machines of this chargater

with which I am familiar the total is printed.

in the same color as the items, and there is
nothing to distinguish the total from the
items except perhaps a space. In the con-

struction I have described herein the opera-

tor is not required to perform any other than
the usual operation of operating the total-
key, which total-key, when operated auto-
matically, effects a change in the inking de-
vice for the fype, so that the total when
struck will be printed in a color different
from that employed with respect to the print-
ing of the different items.

Tam aware that many minor changes in
the arrangement, construction, and combina-
tion of the several parts of my improved cal-
culating-machine can be made and substi-
tuted for those herein shown and described,
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and therefore I do not wish to be understood
as limiting myself to the exact details of con-
struetion and arrangement of the parts as
herein shown, except as such restrictions are
imposed in the following claims.

Having thus described my invention,what
I claim, and desire to secure by Letters Pat-
ent, is—

1. The combination with a series of de-
pressible keys, of means for holding said
keys in a depressed position, whereby they
act as stops, aslide-bar common to said series
of keys and provided with lateral projections
designed to cobperate with the stops set up
by the different keys in their depressed po-
sition, a rack pivoted to said slide-bar, an
adding-wheeldesigned to mesh with said rack,
an operating-handle, friction devices inter-
posed between said operating-handle and
said slide-bar, whereby said slide-bar is
moved forwardly by friction until arrested
by one of the depressed keys, and ‘means for
throwing the rack into engagement with the
adding - wheel after the slide-bar has com-
pleted its forward movement; substantially
as described.

2. The combination with a series of adding-
wheels, of a series of independently-movable
keys for each wheel, a separate stop designed
tobe set up by each key, a slide-bar common
to said series of keys and provided with lat-
eral projections codperating with the stops
set up by the keys, a rack pivoted -to said
slide-bar, an operating-handle, friction de-
vices interposed between said operating-han-
dle and said slide-bar, whereby, said slide-
bar is moved forwardly by friction until ar-
-rested by one of the key-stops, means con-

nected with the operating-handle for throw-
ing the rack into engagement with the add-
‘ing-wheel after the slide-bar has completed
its forward movement, the friction devices
operated by the handle restoring the slide-
bar and rotating its meshed adding-wheel,
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and means for throwing the rack on the slide- -

bar outof engagement with the adding-wheel
when the operating-handle reaches the limit
of its return movement; substantially as de-
seribed. -

. 3. The combination with a series of inde-
pendently-movable keys whose shanks are
staggered, the heads of said keys being in
alinement, of lateral projections extending

path of said projections, a locking - plate
which is held in a retracted position by said
wing, and means on said plate for locking a
depressed keyin its lowered position, and the
rest of the keysof that seriesintheirelevated
position; substantially as described.

4. The combination with a series of inde-
pendently-movable keys whose shanks are
notched, of Jateral projections extending
from said shanks, a latch-plate in the path
of said projections, a sliding locking-plate
held in a retracted position by the latch-

plate, and a spring whose ends are connected
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to said lateh-plate and sliding locking-plate,
respectively; substantially as described.

5. The combination with a series of inde-
pendentiy-movable keys whose shanks are
staggered and provided with notehes, of lat-
eral projections on said key-shanks, a piv-
oted wing in the path of said projections, a
locking-plate which is controlled by said piv-
oted wing, said locking-plate being provided
with sheulders on cach side for codperating
with staggered key-shanks, and means for
foreing the locking-plate forward whenever
the pivoted wing is depressed; substantially
as deseribed.

6. The combination with a series of keys,
of projections arranged on the shanks there-
of, a pivoted wing in the path of said projec-
tions, a sliding loeking-plate, a stop on said
locking-plate coiperating with the projec-
tions on the pivoted wing, and aspring whose
ends are connected to said pivoted wing and
to the locking-plate, respectively; substan-
tially as described.

7. The combination with a series of inde-
pendently-movable keys designed to set up
stops, of means codperating with said keys
for locking the depressed key in its lower-
most position, and the remaining keys of that
series in their elevated position, and a spring
common to a plurality of keys of that series
for restoring the depressed key to its ele-
vated position after said key has been re-
leased by the locking-plate; substantially as
deseribed.

8. The combination with a series of inde-
pendently-movable keys,of means forlocking
the depressed koy of the series in its lowered
position, and the remaining keys of that se-
ries in their elevated vposition, a slide-bar
provided with projections, one of which co-
operates with the depressed key, and a loek
for said slide-bar, said lock codperating with
the key-lock in such manner as to release the
slide-bar upon the depression of any key in

- the series; substantially as described.

9. The combination with a series of inde-
pendently-movable keys whose shanks ave
staggered, said keys, when depressed, form-
ing stops, of a slide-bar provided with pro-
jections for codperating with the key-stops,al-
ternate projections on the slide-bar extend-
ing in opposite directions; substantially as
described.

10. The combination witl a series of stag-
gered key-stops, of a slide-bar occupying a
medial line with respect to said series ol stag-
gered key-stops, projections on said slide-bar,
alternate projections extending in opposite
directions, and means for moving said slide-
bar longitudinally whereby one of its carried
projections will codperate with one of the
key-stops; substantially as deseribed.

11. The combination with a staggered series
of key-stops, of a slide-bar traveling in a
medial line between sald stops, projections
onsaid slide-bar for codperating with the key-
stops, each projection on the slide-bar indi-
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vidually codperating with its respective key-
stop, and means for moving said slide-bar
longitudinally, whereby its projections codp-
rate with their respective key-stops; sub-
stantially as described.

12. The combination with several series of
keys, of a slide-bar common to each series of
key-stops on said slide-bars for codperating
with the shankseof the depressed keys, latches
or locks for said slide-bars, mechanism which
is operated by any key of a series for locking
said key in its depressed position, and the re-
maining keys of that series in an elevated
position, said mechanism also releasing the
slide-bar common te the series wherein the
key is operated, and means for imparting lon-
gitudinal motion to the slide-bar after its re-
Tease; substantially as described.

13. The combination with several series of
keys, of slide-bars common to each series of
keys, stops on the slide-bars for codperting
with the shank of a depressed key in the scries
towhich said slide-bar is common, mechanism
which is thrown into action by the depression
of a keyin a series to lock said key in its de-
pressed position, and the remaining keys of
that series in an elevated position, said mech-
anisin releasing the slide-bar common to that
series of keys, friction devices in engage-
ment with the slide-bars for moving the same
forward until oneof the stopsthereof contacts
with its respective key-shank, and means for
moving said friction devices a predetermined
distanceirrespective of thearrestof thedriven
slide-barshort of the limit of movement of the
friction devices; substantially as described.

14. The combination with a keyboard com-
prisingseriesof independently-movable keys,
of asliding plate common to each series of
keys, levers in the paths of said sliding plates,
latch-pins operated by the several levers, and
slide-bars coéperating with said lateh-pins;
substantially as deseribed.

15. The combination with a keyboard com-
prisingseriesof independently-movable keys,
of sliding plates common to the several series
of keys, bell-crank levers having one member
in the path of a sliding plate, latch-pins co-
operating with the other member of said bell-
erank levers, andslide-bars whichare released
whenever the latch-pins are raised; substan-
tially as described.

16. The combination with a keyboard eom-
prising series of independently-movable keys,
of locking-nlates commen to the several series
of keys and which are designed to move for-
ward whenever a key in a series to which the
plateiscommon isdepressed,bell-crank levers
44 having one member in the path of move-
ment of a plate, alatch-pin 42 formed with an
opening for receiving the other member of
said bell-crank lever, a bar 43 in which said
latch-pins operate, and slide-bars 32 having
shoulders 41 for codperating with the lateh-
pins, said slide-bars being guided in their
movements by the bar 43; substantially as de-
seribed.
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17. In a calculating-machine, the combina-
tion with a keyboard comprising series of in-
dependently-movable keys, of locking-plates
common to the several series of keys for lock-
ing a depressed key in its lowered position,
and the remaining keys in an elevated posi-
tion, slide-bars which are movable independ-
ently of said locking - plates, and a handle
connected tosaid bars for operating the same,
and devices operated by the handle for re-
storing all of the locking:=plates to effect the
release of the depressed keys; substantially
as described.

18. In a calculating-machine, the combina-
tion with a series of independently-movable
keys, of locking-plates commeon to the several
series of keys for locking any depressed key
of a series in its lowered position, and the re-
maining keys of that series in an elevated
position, a pivoted frame against which. the
locking-plates abuf in their forward move-
ment, and a lever for operating said frame
and effecting a manual restoration of the
locking-plates to release all of the depressed
keys; substantially as described.

19. Inacalculating-machine, the combina-
tion with a keyboard comprising series of in-
dependently-movable keys, of locking-plates
common to the several series of keys for lock-
ing the depressed keyin its lowered position,
and the remaining keys in an elevated posi-

* tion, a series of latch-pins codperating with
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the locking-plates, slide-bars provided with
projections for codperating with stops set up
by the.different keys, a handle for moving
said slide-bars forwardly until they are ar-
rested by the key-stops, adding-wheels, means
for connecting the adding-wheels with the
slide-bars after said bars have been arrested,
a rearward movement of the handle restoring
the slide-bars and rotating their connected
adding - wheels, and mechanism connected
with the handle for restoring the locking-
plates and releasing the keys only when the
handle has. started on its rearward move-
ment; substantially as described.

20. The combination with a keyboard for
setting up stops, in which keyboard are in-
cluded sliding plates for holding the operated
keys in a depressed position, of slide-bars co-
operating with the key-stops, adding-wheels,
which are connected with the slide-bars when
said bars are arrested in their forward move-
ment by the key-stops, latch-pins cosperating
with the slide- bars and with the locking-
plates, springs for holding said latch-pins in
position against the slide-bars, a bar common

" to all of the locking-plates, and mechanism
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operated by the handle for actuating said bar
to restore the locking-plates and release the
keys, said mechanismalso relieving the latch-
Pins of restraint so that they are in position
to codperate with their respective slide-bars;
substantially as described. .

21.. The combination with a keyboard for
setting up stops, in which keyboard are in-

17
eluded sliding plates forb,locking operated
keys in a depressed position, of levers in the
pathof movementof said locking-plates,latch-
pins operated by said levers, a rocking frame

for codperating with the sliding plates, a cam-.

shaft cobperating with the rocking frame, a
tappet on the end of said cam-shaft, an oper-
ating-handle, and means connected to said
handle and codperating with said tappet for
rocking the frame when said handle is mov-
ing in one direction; substantially as de-
seribed.

22. The combination with a keyboard, in
which are included sliding loeking-plates, of
a rocking frame for codperating with said
plates, a cam-shaft for rocking said frame, a
tappet mounted on said cam-shaft, a sliding
rod provided with a lateral projection for co-
operating with said tappet, and an operating-
handle for moving said sliding rod; substan-
tially as described. :

23. The combination with a keyboard, in
which are included locking-plates, of an op-
erating-handle, mechanism operated by said
handle for restoring said locking-plates, and
means for rendering the restoring mechan-
ism operated by the handle, inoperative; sub-
stantially as described.

24. The combination with a keyboard, in
which are included locking-plates, of a rock-
ing frame for restoring said plates, an oper-
ating-handle, mechanism actuated by said
handle for rocking said frame to restore
the plates, and devices under control of the
operator for rendering the handle-operated
mechanism, inoperative; substantially as de-
seribed. :

25. The combination with a keyboard, in
which are included sliding locking-plates, of
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a rocking frame for restoring said plates, a

cam-shaft for rocking said frame, a tappet on
said cam-shaft, an operating-handle, devices
operated bysaid handle for engagingsaid tap-
pet and rocking the cam-shaft in one direc-
tion, and a manually-operable device for en-
gaging the tappet and throwing it out of the

path of the handle-operated mechanism; sub--

stantially as described. .

26. The combination with a keyboard in
which are included sliding plates, of a rock-
ing frame for restoring said plates, a cam-

I10
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shaft for rocking said frame, a tappet loosely -

mounted on said shaft and locked againstin-’

dependent rotation in one direction, an oper-
ating-handle, a slide-bar provided with a lat-
eral projection for céoperating with the tap-

pet and rocking the cam-shaft in one direc-

tion, and arepeating-key for c6operating with
said tappet and idly rotating the same on the
cam-shaft to throw said tappet out of the path
of movement of the handle of the operated
mechanism; substantially as deseribed.

.27. The combination with a series of inde-
pendently-movable slide-bars, of latches or
detaining devices codperating therewith, a
bar common to all of said detaining devices,

120

125

130




16

15

20

23

30

35

40

45

50

60

63

18

>

a lever for operating said bar, and an oper-
ating-lever 127 for actuating said last-men-
tioned lever; substantially as described.

28. The combination with a series of slid-
ing bars, of detents therefor, a bar common
to all of said detents, a lever 127, a rocking
arm connected with said lever, and connec-
tions between said rocking arm and said bar
for simultaneously operating said detents;
substantially as described.

29. The combination with sliding bars, of
detents therefor, a frame carrying a bar de-
signed tosimultaneously engage said detents,
a lever for operating said frame, a rocking
arm with which said lever co6perates, means
for rocking said arm, and a spring for hold-
ing the frame and lever in position; substan-
tially as described.

30. The combination with sliding bars, of
rock-arms connected therewith, and frietion
devices for moving said rock-arms and their
counected sliding bavs.

31. The combination with sliding bars, of
rock-arms connected therewith, and friction
devices for moving said rock-arms and their
connected sliding bars, said frietion devices
comprising spring - pressed balls engaging
said rock-arms; substantially as described.

32, The combination with sliding bars, of
a driving-shaft, arms loosely mounted on
said shaft,and having a slot-and-pin connec-
tion with said bars, and fixed arms on said
driving-shaft carrying spring-pressed halls
for codperating with theloosely-mounted har-
arms; substantially as described.

33. The combination with sliding bars, of
a shaft, arms 49 loosely mounted on said
shaft and connected to said bars, rock-arms
fixedly mounted upon said shaft, and carry-
ing spring-pressed balls in their outer ends
for cobperating with the arms 149, said arms
149 being provided with recesses or openings
in the paths of thespring-pressed balls; sub-
stantially as described.

34. The combination with sliding bars, of
a shaft 50, means for rocking said shaft, arms
49 loosely mounted upon said shaft and hav-
ing slot-and-pin connections with said slid-
ing bars, said arms being alsoprovided with
track extensions, rocking arms 52 fixedly
mounted on said shaft, and spring-pressed
balls mounted in theends of said arins 52, and
codperating with the arms 49, said arms 49
being recessed in the paths of the balls to
afford seats orsockets therefor; substantially
as described. _

35. The combination with the main driv-
ing-shaft 57, of a handle for operating said
shaft, a rock-arm on said shaft, a slide-bar
having a link connection with said rock-arm,
a rack on said sliding bar, a segment in mesh
with said rack, a shaft whiech is rocked by
said segment, and a dash-pot whose plunger
isvibrated by said last-mentioned rock-shaft;
substantially as described.

36. The combination with a rock-shaft, of
a notched disk 75 mounted thereon, oppo-
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sitely-extending lateral projeetions on said
disk, a double-ended pawl codperating witlt
the notches in said disk, and tappets con-
joined to said pawl and codperating with the
projections on the disk to throw one or the
other end of said pawl into engagement with
the disk; substantially as described.

37. The combination with sliding bars, of
pivoted racks carried thereby, adding-wheels,
a rocking frame for throwing said racks into
and out of engagement with said adding-
wheels, an operating-handle and frietional
devices between said handle and racks for
frictionally driving said racks in a forward
direction, said handle rocking the frame to
throw said racks into engagement with the
adding-wheels, and returning said racks to
rotate said adding-wheels; substantially as
described.

38. The combination with sliding bars, of
racks pivotally connected therewith, a rock-
ing frame for carrying the free ends of said
racks, an arm 109 for rockingsaid frame, add-
ing-wheels, and an operating-handle for rock-
ing the arm 109 and said frame and throwing
the free ends of the pivoted racks into and
out of engagement with the adding-wheels;
substantially as described.

39. The combinaticn with sliding bars, of
pivoted racksconnected therewith, said racks
being slotted at their free ends, a rocking
frame provided with a cross-bar passing
through the slots in the free ends of the piv-
oted racks, an arm 109 for rocking the frame,
and an operating-handle forrockingsaid arm
109 to raise and lower the free ends of the
racks; substantially as desecribed.

40. The eombination with sliding bars, of
racks pivotally connected therewith and hav-
ing their free ends slotted, adding - wheels
with which said racks are designed to mesh,
a rocking frame carrying a member which
passes through the slots in the pivoted racks,
an arm 109 for rocking said frame, locking-
dogs for the adding-wheels, and means on
said rocking frame for cotperating with said
dogs to unlock or release the adding-wheels
whenever the racks are thrown into engage-
ment therewith; substantially as deseribed.

41. The combination with sliding bars, of
slotted racks pivotally connected therewith,
a rocking frame having & member which
passes through the slots in said racks, anarm
109 for rocking said frame,adding-wheels with
which the racks are thrown into and out of
engagement when the rocking frame is actu-
ated, transferring devices for actuating the
next adjacent adding-wheels of higher order,
and a centering device actuated by said rock-
ing frame, and ecodperating with the trans-
ferring devices; substantially as described.

42, The combination with slide - bars, of
racks pivotally connected therewith, a rock-
ing frame for raising and lowering the free
ends of said racks, an arm 109 for rocking
said frame, adding-wheels, transferring de-
vices codperating with said adding-wheels to
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stantially as déseribed. _
© _46. The combination with transterring de-.
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impart motion to the next adjacent adding-
wheel of higher order, an operating-handle
for restoring the slide-bars and their carried
racks to rotate the adding-wheels, and mech-
anism positively operated by the operating-
handle previous to its restoring movement
for actuating the transferring devices; sub-
stantially as deseribed.

43. The combination with sliding bars, of
bivoted racks carried thereby, addin g-wheels,
a.rocking frame for throwing said racksinto
and out of engagement with said adding-
wheels, transferring devices which are tripped
by the adding-wheels, key-stops for arrest-
ing forward movement of the sliding bars,
frictional devices moving said sliding bars
forwardly, an operating-handle for actuating
said frictional devices, and mechanism for
restoring the tripped transferring devices,
said mechanism comprising a shaft, on which
is arranged a series of projections in spiral
order; substantially as described.

44. The combination with adding-wheels
and means for operating the same, of trans-
ferring devices which are tripped by said
adding-wheels, a shaft provided with projec-
tions arranged in spiral order forrestoring the
tripped transferring devices, and so actuat-
ing the next adjacent adding-wheel of higher
order, a pinion loosely mounted on said
shaft, a pawlcarried by said pinion, a ratchet-
wheel fixedly mounted on the shaft with
which said pawl codperates, a segment in
mesh with the pinion, an operating-handle,
and a cam driven by said operating-handle
for rocking the segment, whereby said shaft
is positively driven only when the handle is
moving in a forward direction; substantially
as described.

45. The combination with transferring de-
vices, of a shaft provided with projections
for actuating  the same, a pinion loosely
mounted on said shaft, a rachet-wheel fixedly
mounted on the shaft, a pawl carried by the
pinion and ecodperating ivith said ratchet-
wheel, and a friction-brake conjoined to the
pinion, and bearing upon said shaft; sub-

vices, of a shaft provided with projections
for actnating the same, ratchet-wheels fixed
on said shaft, a stationarily-monnted pawl
for cobperating with one of said ratchet-
wheels to prevent the return movement of
the shaft, a pinion loosely mounted on said
shaft, a driving-pawl conjoined tosaid pinion
for codperating with the other of said ratchet-

wheels, means for rotating said pinion in

opposite directions, and a friction-brake car-
ried by the pinion, and embracing said shaft;
substantially as deseribed. .

47, The combination with vertically-im-
movable slide-bars, of racks pivoted to said
slide-bars, adding-wheels, a rocking frame

for throwing said racks into and out of en-
gagement with said adding-wheels,and means

for operating said rocking frame, said means

comprising a rock-arm provided with a cam-
groove, with which groove codperates a roller
on said rocking frame; substantially as de-
seribed. )

48. The combination With adding-wheels;-

of pivoted racks codperating therewith, and
a rocking frame moving said racks into and
out of engagement with the adding-wheels, a
cam for moving said frame, a slotted quad-
rant, and connections between said quad-
rant and cam; substantially as deseribed.

49. The combination with adding-wheels,
of pivoted racks, a frame for throwing said
racks into and out of engagement with said
adding-wheels, a cam for moving said frame,
a friction device codperating with said cam,
an arm 110 connected to said cam, and pro-
vided with a finger 111, and a quadrant pro-
vided with stops for codperating with said fin-
ger to move the cam in opposite directions;
substantially as described.

50. The combination with adding-wheels,
of vertically-immovable slide-bars, pivoted
racks carried by slide-bars, a rocking frame
for throwing said racks into and ouf of en-

gagement with said adding-wheels, a cam .

for moving said rocking frame, a lever 129
for operating said cam, and a handle 127 co-
operating with said lever; substantially as
described. : .
51. The combination with adding-wheels,
of pivoted racks, a rocking frame for throw-
ing said racks into and out of engagement
with said adding-wheels, an operating-han-
dle, connections between said operating-han-

.dle and said rocking frame for actuating the

latter, and manually-operable devices for
throwing the racks into and out of engage-
ment with the adding-wheels, said manually-
operable devices, when moved to a position
to throw the racks into engagement with the
adding-wheels, rendering inoperative the con-
nections between the rocking frame and the
operating-handle; substantially as described.

52. The combination with adding-wheels,
of racks for driving the same, an operating-
handle, connections between said operating-
handle and racks whereby the racks are
thrown into and out of engagement with the
adding-wheels and motion imparted thereto
for rotating said wheels, and manually-oper-
able devices for rendering inoperative the
connections between the racks and the add-
ing-wheels with respect to said connections
throwing the racks into and out of engage-
ment with the adding-wheels, said manually-
operable devices, however, not interfering
with the motion communicated by the oper-
ating-handle to move the racks to rotate the
wheels; substantially as deseribed.

53. The combination with adding-wheels
provided with pins, of stops, which yield when

_the wheels are rotated in one direction, but

which arrest the wheels when rotated in an
opposite direction, slide-bars, racks pivoted
to said slide-bars, key-stops for said slide-

bars, an -operating-handle, connections be-
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tween said handle and said bars for moving
the same forward until arrested by said key-
stops, connections operated by the handle for
throwing the racks into engagement with the
adding- Wheels, restoring bhe bars, rotating
the addmo wheels, and dlsengagmo the racks
from the adding-wheels when the handle
reaches its rearmost position; and manually-
operable devicds for throwing the racks into
engagement with the adding-wheels when the
handle is in its rearmost position, whereby
when said handle is moved forward the add-
ing-wheels are rotated reversely until arrest-
ed by their stops, and when said manually-
operable devices are returned to their nor-
mal position, the adding-wheels are at zero,
and the machine clemed substantially as de-
seribed.

5+. The combination with adding-wheels
provided with pins, of stops,which yield when
the wheels are rotated in one direction, but
which arrest the wheels when rotated in an
opposite direction, slide-bars, racks pivoted
to said slide-bars, key-stops for said slide-
bars, an operating - handle, connections be-
tween said handle and said bars for moving
the same forward until arrested by said key-
stops, connections operated by the handle for
throwing the racks into engagement with the
adding- wheels, restoring the bars, rotating
the addmo wheels, and dlsenn ‘101nfr the 1acks
from the addmo - wheels when the handle
reaches its rearmost position, manually-oper-
able devices for throwing the racks into en-
gagement with the adding-wheels when the
handle is in its rearmost position, whereby
when said handle is moved forward the add-
ing-wheels are rotated reversely until arrest-
ed by their stops,and when said handle isre-
turned, the adding-wheels and racks are re-
turned to their normal position, and stops on
the sliding bars for determining the move-
ment thereol and of the adding-wheels when
said bars are returned to their normal posi-
tion; substantially as described.

The combination with adding-wheels,
of sliding bars, slotted racks pivoted to said
bars, a rocking frame carrying a cross member
which passes through the slots in said racks,
a projection 116 on said frame for releasing
or unlocking the adding - wheels when the
racks are thrown into engagement therewith,
a rock-arm 109 provided with a cam for rock-
ing said frame, a quadrant, an arm 110 pro-
vided with a projection for cobperating with
said quadrant to move the arm 109, a lever
129 provided with aslot, through which passes
a pin on the arm 109 for rocking said arm,
and a handle or lever 127 for rocking the le-
ver 129; substantially as described.

56. The combination with adding-wheels,
of pivoted racks, a rocking frame for throwing
said racks into and out of engagement with
the adding-wheels, an arm 109 provided with
a cam-groove for rocking said frame, a slot-
ted quadrant 106 prov1ded with stops 107 and
108, an arm 110 pivoted on the arm 109 and
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provided with a finger for cooperating with
the quadrant-stops, a lever 129 for rocking
the arm 109, a handle for moving the lever
129, and means for elevating the arm 110
out of engagement with the quadrant when-
everthe arm is operated; substantlially asde-
scribed.

57. The combination with a keyboard for
setting up stops in different positions, of slide-
bars for operating with said stops, means for
rectilinearly moving said bars to a position of
rest against the stops, type-carrying frames
rigidly secured to said bars, and independ-
ently-movable type carried by said frames,
substantially as described.

58. The combination with a keyboard for
setting up stopsin different positions, of slide-
bars for operating with said stops, means for
rectilinearly moving said bars to a position of
rest against the stops, type-carrying frames
rigidly secured to said bars, independently-
movable type carried by said frames, and in-
dependently-movable type-hammers for op-
erating with sald type, substantially as de-
scribed.

The combination with,a keyboard for
setting up stops in different positions, of
slide-bars codperating with said stops, means
for moving said bars to a position of rest
against said stops, type-carrying frames sc-
cured to said bars, independently-movable
type arranged in said frames, independently-
movable type-hammers codperating with the
type, pawls which are operated upon the
movement of any of the type-frames to ini-
tially release the type-hammer common to
that frame, and means for antomatically re-
leasing the type-hammers cobperating with
type in frames of lower order, irrespective of
whether said frames are actuated; substan-
tially as described.

60. The combination with a keyboard for
setting up stops in different positions, of
slide-bars codperating with said stops, type-
frames movable with the slide-bars, inde-
pendently -movable type carried by said
frames, and spring-fingers, one of said fin-
gers cooperating with a plurality of ty peina
tmme which codperate with the type in the
printing-line; substantially as described.

The combination with a keyboard for
setting up stops in different positions, of
slide-bars which are arrested by said stops,
type-frames movable with sald key-bars, a
series of independently- movable type ar-
ranged in each frame, and a single spring-
finger cotperating with all of a series of type
in a frame; substantially as described.

(2. The combination with a keyboard for
setting up different stops, of slide-bars car-
rying type-frames, a series of independently-
movable type arranged in said frames, said
type being formed wwh shoulders or lateral
projections on their lower ends, and station-
ary spring-fingers which codperate with said
shoulders to return the actuated type to their
normal position; substantially as deseribed.
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63. The combination with a keyboard for
setting up stops, of slide-Dbars coOperating
with said stops, type-frames carried by said
slide-bars, a series of independently-movable
type in-each frame, lateral extensions at the
lower ends of the type, a spring-finger for
each series of type which is designed to ride
oversaid extensions when the frameis moved,
and fype-hammers for driving the typein the
printing -line against the resistance of said
spring-fingers; substantially as desecribed.

64. The combination with a keyboard for
setting up stops, of sliding bars cobperating
with said stops, type-frames earried by said
sliding bars, independently-movable type ar-
ranged insaid frame, independently-movable
type-hammers for codperating with said type,
& pawl codperating with each type-hammer,
a track extension on each pawl which co-
operates with a projection on each type-
frame, an operating-handle, and means con-
nected with said operating-handle to trip all
of the released type-hammers; substantially
as described.

(8. The combination with a keyboard for
setting up stops, of sliding bars codperating
withsaid stops, a series of type carried by said
sliding bars, independently-movable type-
hammers cotperating with said type, inde-
pendently-movable pawls 150 codperating
with the type-hammers and with the sliding
bars,whereby,whenever a sliding bar is actu-
ated, its respective pawl is operated to re-
lease the ty pe-hammer, pawls 157 codperating
withsaid type-hammers, an operating-handle,
and connections between said operating-han-
dle and said pawls 157, whereby, the type-

- hammers are fully released or tripped after
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the sliding bars and their carried type have
completed their movement; substantially as
described.

66. The combination with a keyboard for
selting up stops, of sliding bars cobperating

“with said stops, independently-movable type

carried by said bars, type-hammers for driv-
ing said type to make a printing impression,
pawls 150 for locking the type-hammers in a
retracted position, track extensions on said
pawls, means on said sliding bars for codper-
ating with said track extensions to move the
pawls whenever the sliding bars are moved,
means on said pawls for actuating the next
adjacent pawl of lower order, irrespective of
whether its codperating slide-bar is moved or
not, pawls 157 for sustaining the type-ham-
mers in a retracted position after said type-
hammers have been released by the pawls 150,
an operating-handle, and connections - be-
tween said operating-handle and said pawls
150 to operate the latter when the handle
reaches a certain position; substantially as
described. :

67. The combination with a keyboard for
setting up stops, of slide-bars coOperating
with said stops, type carried by said slide-
bars, type-hammers codperating with said
type, pawls for sustaining and releasing said

21

type-hammers, means on the slide-bars for
operating said pawls, an operating-handle,
handle-operated pawls for tripping the type-
hammers when the handle is in a certain posi-

-tion, centering-racks carried by the sliding

bars, a centering-bar codperating with said
racks, and connections between said center-
ing-bar and the mechanism for operating the
pawls 157, whereby said baris thrown into an
operative position before the pawls 157 are
operated; substantially as described.

68. The combination with a keyboard for
setting up stops, of sliding bars codperating
with said stops, type carried by said sliding
bars, type-hammers cobperating with said
type, centering-racks 166 carried by said slid-
ing bars, a rocking frame, a centering-bar
carried by said rocking frame for codperating
with said centering - racks, an operating-
handle, and connections operated by said
handle for releasing the type-hammers, said
connections also rocking the frame carrying
the centering-bar; subsrantially as described.

69. The combhination with a series of inde-
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pendently-movable type-frames, of independ-

ently-movable type carried by said frames,
independently-operable type-hammers codp-
erating with the type, two pawls for each of
said type-hammers, one of said pawls being
operated by the type-frame to initially re-
lease the type-hammer, and the other of said
pawls being operated by connections from the
operating-handle to finally release or trip the
type-hammer,in order that said hammer may
deliver an impacting blow against the type,
a rocking frame carrying a cross-bar for co-
operating with said last-mentioned pawls,
said cross-bar also restoring the type-ham-
mers to their normal position and sesting the

95
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same for another operation, and an operat- <

ing-handle for rocking said frame; substan<
vially as described.

- 70.- The combination with a movable type-
frame earrying independently-movable type,
of atype-hammer codperating with said type,
& pawl for holding the type-hammer in irs
retracted position, said pawl being operated
whenever the type-frame is moved to release
the type-hammer, a pawl for holding the type-
hammer in its retracted position when so re-
leased, and a bar for operating said last-men-
tioned pawls to release the type-hammer,
said bar also codperating with the type-ham-
mer to reset the same against the resistance
of its driving-spring; substantially as de-
seribed.

71. In a ribbon-feed, the combination with
two spools on which the ribbon is wound, of
ratchet-wheels on the shafts of said spools,
pawls for said ratchet-wheels, and means
which is operative when the full spool is held
against further movement by the tension of
the ribbon for disengaging the pawl codper-
ating with the ratchet of the full spool, and
toengage a pawl with the ratchet of the empty
spool; substantially as deseribed. - .

72. In aribbon-feed, the combination with
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spools to which the ends of an inking-ribbon
are secured, of ratchets on the ends of the
shafts of said spools, a sliding plate carrying
two pawls designed to laterally engage said
ratehets, means for vibrating said plate to
cause the engaged pawl to rotate its ratchet
and consequently wind the ribbon on its con-
joined spool, and mechanism which is thrown
into action when the wound spool is held
against further movement by the tension or
pull of the ribbon from the unwound spool,
to disengage the pawl from the ratchet of the
full spool, and engage the other pawl with
the ratchet of the emply spool; substantially
as desecribed.

73. In aribbon-feed, the combination with
two gpools on which an inking-ribbon is de-
signed to be wound, of ratchets secured to
the shafts of said spools, a vibrating frame-
plate,arotary element mounted onsaid frame-
plate, two pawls mounted on said rotary ele-
ment and designed to laterally engage the
spool-ratehets, means for holding one or the
other of said pawlsin a position where it will
properly codoperate with and drive its respec-
tive ratchet, and means for reversing the ac-
tion of ‘said pawls when the wound spool is
held against further movement by unusual
tension being placed upon the ribbon; sub-
stantially as described.

74. The combination with a ribbon, of
feeding devices therefor, means for reversing
the action of the feeding devices, and mech-
anism in the form of a vibrating plate carry-
ing a plurality of pawls for automatically
shifting the reversing means when the wound
spool is held against further movement by
unusual tension being placed upon the rib-
bon; substantially as described.

75. The combination with a platen and
type, of means for feeding a sheet between
the same, a printing-ribbon interposed be-
tween the type and sheet, and antomatically-
actuated devices for causing the ribbon to
be fed first in one direction and then in the
opposite direction, the reversal in the feed of
the ribbon being accomplished when the
wound spoolis held against further movement
by an unusual tension or pull being exerted
upon the ribbon; substantially as described.

76. The combination with a series of type
and a platen, of means for feeding a sheet of
paper between the same, a printing-ribbon
interposed between the typeand sheet, auto-
matieally-actuated devices for causing the
ribbon to be fed first in one direction and
then in the opposite direction, said mechan-
ism comprising a vibrating frame, a plurality
of pawls carried by said frame, and devices
which are operative when the wound spool
is held against further movement by an un-
usual tension placed upon the ribbon for
causing the pawls to alternately engage and
drive their respective ribbon-winding mech-
anisms; substantially as described.

77. The combination with a ribbon, of
spools to which the ends of said ribbon are

654,181

secured, ratchets on the shafts of said spools,
a vibrating plate, a rotary element mounted
on said plate, two pawls carried by said rotary
element, and designed to alternately engage
their respective ratchets, said rotary element
being actuated when the wound spool is
held against farther movement by an un-
usual tension placed upon the ribbon, and a
centering device codperating with said rotary
element to hold it in the position in which it
is placed after cotperation with the ratchet of
the wound spool; substantially as described.

73. The combination with two spools, of a
ribbon having its ends connected thereto,
ratchets conjoined to said spools, a vibrating
plate 175, a rotary element 176 mounted upon
said plate, a spring-pressed centering-pawl
177 codperating with said rotary element,
pawls 179 and 130 mounted upon said rotary
element and designed to alternately drive

their respective ratchets, springs for holding

said pawls in an operative position, and pro-
jections on said rotary element for codperat-
ing with the pawls carried thereby, whereby
when either end of the ribbon is placed under
unusual tension, said rotary element is actu-
ated torelease the disengaged pawland throw
it into an operative position, to reverse the
direction in which the ribbonis wound; sub-
stantially as described.

79. The combination with a ribbon, of feed-
ing devices therefor, means for reversing the
action of the feeding devices, mechanism for
automatically shifting the reversing means
under unusual tension upon the ribbon, and
a yielding driver for said feeding devices;
substantially as described.

80. Thecombination witharibbon, of pawl-
and-ratchet mechanismsaffording feeding de-
vices therefor, yielding means for operating
sald feeding devices, means for reversing the
action of the feeding devices, and mechan-
ism for automatically shifting the reversing
means under unusual tension upon either
end of the ribbon; substantially as deseribed.

81. Thecombination with a ribbon, of feed-
ing devices thereforin the form of pawl-and-
ratchet mechanisms, which are alternately
throwninto operative position to feed the rib-
bon in opposite directions, a vibrating plate
upon which the pawls of said feeding mech-
anisms are mounted, a rock-shafc for vibrat-
ing said plate, a rock-arm loosely mounted
upon said shaft, said rock-arm being locked
against movement inone direction, and mov-
ing in the opposite direction against the ten-
sion of a spring, and means connected to said
rock -arm for vibrating the same, substan-
tially as described.

82. In a caleulating-machine, the combi-
nation with two or move series of independ-
ent vertically - movable type, of means for
bringing any one type of a series into posi-
tion to print side by side with those of other
series, a platen adapted to support a sheet of
paper above said type and to be moved later-
ally across the top of the casing of the ma-

70

8o

85

[¢]e]

95

100

105

i10

115

120

125

130




IO

15

654,181 28

chine and set in different positions opposite -

the type,-a hinged carriage in whieh said
platen is mounted, devices for locking the
platen and its carriage in any position in
which it is set, means for intermittently mov-
ing the platen to feed the paper, whereby par-
allel columns may be printed upon the paper,
and independently - movable type-hammers
forthe vertically-movable type; substantially
as described.

83. Inamachineofihe character deseribed,
the combination with the printing-types and
operating mechanism therefor, of an arm
which is vibrated by said mechanism after
each printing action, a laterally-adjustable
carriage, a platen arranged in said carriage,
a rocking frame carrying a rod codperating

. with the vibrating arm in the different ad.
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justed positions of the earriage, a ratchet-
wheel conjoined to said platen, a pawl coop-
erating with said ratchet-wheel, and means
fordrivingsaid pawlfrom said rocking frame;
substantially as deseribed.

.84, The combination with a hinged car-
riage, of a platen-roller mounnted therein,
means for driving said platen-roller step by
step, a track for supporting the free end of
said carriage, means on the carriage for co-
operating with the track for locking said ear-
riage in different laterally-adjusted positions,
a pivoted frame carrying a track 213, on which
the rear end of the carriage is slidingly and
pivotally mounted, and means for vertically
adjusting said frame; substantially as de-
scribed. ‘

85.. The combination with a hinged car-
riage, of a platen mounted therein, a track-
roller arranged in the front end of the car-
riage, a notched track with which said roller
cooperates, a lateh-pin codperating with the
notehes in the track, and a handle on said
lateh-pin by which said carriage may be lifted;
substantially as deseribed.

86. The combination with a pivoted track
218, of a carriage slidingly and pivotally
mounted on said track, a platen arranged in
said carriage, means for locking said carriage
and its platen in laterally-adjusted positions,
a support for the free end of the carriage, and
means for adjusting the height of the track
213; substantially as deseribed.

87. The combination with a pivoted track
213, of means for adjusting the height of
same, a carriage slidingly and pivotally
mounted on said track, a notched rail for sup-
porting the free end of the carriage, a platen
mounted in the carriage, and means on said
carriage for codperating with the notches in
the rail to lock said carriage in different lat-
erally-adjusted positions; substantially as de-
seribed. :

88. The ecombination with a pivoted car-
riage-section, of a bracket secured to said see-
tion for supporting a roll of paper, a carriage
pivoted to said section, and a platen-roller
mounted in said carriage, said carriage and
its platen-roller being laterally adjustable

-relative to said pivoted section; substantially
\~

as described. -

89. The combination with printing-type, of
a platen-roller, oppositely-arranged ratchet-
wheels "conjoined thereto, pawls for said
ratchet-wheels, one of which is a driving-
pawl, and means for operating the other of
said pawls from the driving-pawl to render
said other pawl inoperative whenever the
driving-pawl moves to a position to drive its
ratehet, said other pawl moving in position
tolimit the movement imparted by the driv-
ing-pawl to the ratchet; substantially as de-
scribed.

90. The combination with a platen, of op-
positely -disposed ratchet-wheels conjoined
thereto, a driving-pawl codperating with one
of said ratchet-wheels, and a stop-pawl co-
operating with the other of said ratchet-
wheels for determining the extent of motion
imparted by the driving-pawl; substantially
as described. :

91. The combination with a platen, of op-
positely-arranged ratchet - wheels conjoined
thereto, a driving-pawl codperating with one
of the ratchet-wheels, a stop-pawl which is
lifted by said driving-pawlinitsinitial move-
ment to release its ratchet-wheel so as to per-
mit the driving-pawl to operate its respective
ratchet-wheel, said auxiliary pawl being re-
leased after the driving-pawl is in a driving
position to arrest or limit the movement im-
parted by the driving-pawl; substantially as
described. :

92. The combination with a platen, of op-
positely-arranged ratchet-wheels 202 and 202,
a driving-pawl 203 codperating with the
ratchet-wheel 202, an auxiliary or stop pawl
203* codperating with the pawl 203 and the
ratchet-wheel 202*, and means for throwing
the stop-pawl out of engagement with its re-
spective ratchet-wheel whenever the driving-
pawl is turned out of engagement with its
ratchet-wheel; substantially as described.

93. The combination with printing-type, of
an inking-ribbon normallyin printing-line of
said type, an inking-ribbon of different color
in juxtaposition to the printing-line, means
for shifting the positions of said ribbons and
a spring for returning said ribbons to their
normal position; substantially as described.

94. The combination with printing-type, of
a ribbon which normally occupies a position
across the printing-line of said type, a ribbon
of different color arranged parallel with said
first-mentioned vibbon, feeding devices com-
mon to both ribbons, a shifting mechanism
for positively transposing said ribbons and a
spring for returning said ribbons to their
normal positions; substantially as described.

95. The combination with twin spools, one
of which carries a ribbon of one color nor-
mally in printing-line, and the other of which
carries a ribbon of a different color normally
out of printing-line, of feeding mechanism
for said spools, means for positively effecting
the transposition of said ribbons, and aspring
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codperating with said transposing mechanism
for returning the ribbons to their normal po-
sitions whenever said spring is free to acf;
substantially as described.

96. In acalculating-machine, the combina-
tion with & recording mechanism, in which
are included inking-ribbons of different col-
ors,-one of said ribbons normally occupying
a position opposite the printing-line, of a total
key or lever, mechanism connected to said
total key or lever for positively moving said
ribbonsin onedirection foreffecting the trans-
position thereof, and a spring connected to
said mechanism for restoring the ribbons to
their normal position when the transposing
mechanism 1is releascd by the total-key; sub-
stantially as desecribed.

97. In a caleulating-machine, the combina-
tion with adding and recording mechanisms,
of a total key or lever cooperating therewith,
an operating-handle for driving said record-
ing and adding mechanisms, inking-ribbons
of different colors which are included in the
recording mechanism, and mechanism con-
neected to and operated by the total key or
lever, whereby, when said lever is moved to
one position and the handle operated to cause
the recording mechanism to print a total, the
ribbons are transposed, and the total is print-
ed in a color different from the items of which
it is composed; substantially as described.

98. In acaleulating-machine, the combina-
tion with adding and recording mechanisms,
of an operating-handlefor driving said mech-
anisms, a total-key, connections for printing
the total of thesum in the adding mechanism
through the instrumentality of the recording
mechanism, and means for printing such a
total in a colordifferent from thatof theitems
of which it is composed.

99. The combination with printing-type, of
an inking-ribbon normally in the printing-
line thereof, an inking-ribbon of different
color in juxtaposition to said first-mentioned
ribbon, and mechanism for transposing said
ribbons, said mechanism cowmprising levers
127, 129, and 222, a rock-shaft provided with
rock-arms having link connections with the
spools upon which the ribbons are wound,
and a link 221 connected with the lever 222,
for rocking said shaft; substantially as de-
seribed.

100. In a caleulating-machine, the combi-
nation with a series of independently-mov-
able printing-type, of an inking-ribbon nor-
mally in position across the printing-line of
said type, an inking-ribbon of different color
in juxtaposition to said first-mentioned rib-
bon, means for feeding said ribbons, a lever
127 arranged externally the machine,and con-
nections between said lever and said ribbons,
said connections comprising a lever 129, a le-
ver 222 having one end resting upon the le-
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ver 129, a spring 223 for holding the end of
lever 222 against lever 129, a rock-shaft, and
a link connection between lever 222 and said
rock-shaft; substantially as described.

101. The eombination with f{win ribbon-
spools, of different-colored ribbons wound
thereon, shafts upon which said spools are
slidingly mounted, feeding mechanism for
said ribbons, shifting mechanism for sliding
the spools along their respective shafts and
transposing said ribbons, and means within
reach of the operator for positively actuating
said shifting mechanisminonedirectiononly;
stubstantially as described.

102. The eombination with a plurality of

'ribbon -spools containing different-colored

ribbons, of frames containing said spools,
shafts upon which said spools and frames are
slidingly mounted, a rock-shaft carrying arms
connected by links to said frames, means un-
der control of the operator for positively rock-
ing said shaft in one direction for transpos-
ing said ribbons and a spring for returning
sald rock-shaft and its parts to their normal
positions; substantially as described.

103. The combination with sliding frames,
of ribbon-spools carried thereby, guide-roll-
ers for the ribbons mounted in said frames,
different - colored ribbons wound on said
spools, guide-rods 215 for said frames, said
guide-rodsalsoformingspindlesforthegunide-
rollers, and means under the control of the
operator for sliding said frames to transpose
said ribbons; substantially as described.

104. The combination with sliding frames,
of suitable guide-rods therefor, ribbon-spools
carried by said frames, guide-rollers for the
ribbons mounted in said frames, rock-arms
mounted on a suitable shaft connected Dby
links to said frames, a total-key, and connec-
tions between said total-key and said rock-
shaft, whereby, when said total-key is in dif-
ferent positions, said ribbons are transposed;
substantially as described.

105. The combination with a series of in-
dependently-movable type, of a plurality of
inking-ribbons, means for shifting said rib-
bons so that one or another will occupy a po-
sition across the printing-line, feeding de-
vices commmon to all of said ribbons, means
for reversing the action of the feeding de-
vices, and mechanism for automatically shift-
ing the reversing means when either of the
wound spools is held against further move-
ment by unusual tension being placed npon its
respective ribbon; substantially asdescribed.

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,
this 29th day of March, 1900.

FRANK C. RINSCIE.

Witnesses:

War. A. Scorr,
Rarra KaLis.
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