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UNITED STATES PATENT OFFICE

William S. Gubelmann, Brooklyn, N. Y.

Original application March 24, 1915, Serial No.
16,636. Divided and this application July 8,
1930, Serial No. 466,381 . B

250 Claims. _(CL 101—93)

This application is & division of my prior co- carriage and printing mechanism being omitted. -
pending application, Serial No. 16,636, filed March Fig. 6 is a rear elevation of the machine with
24, 1915, now Patent No. 1,895,848, issued January the carriage, cover and rear frame removed, part
31, 1933; to which reference may be made for & of the base broken away, and certain shifting key

"6 full illustration and description of mechanisms mechanism being omitted. ' 60
not directly associated with the subject of this  Fig 7iss right side elevation of the machine
divisional application. Said parent application with the cover removed.
discloses comprehensive improvements in what Fig. 8 is a vertical longitudinai sectional view
are commonly known as adding machines and in- taken directly through the central part of the

10 cludes that type thereof capable of not only machine showing the parts in their normal posi- 95
adding or accumulating but also of subtracting, tions; showing one set only of the plurality of sets
-and in which operations may be performed on of printing and actuating devices that are con-
different sets of accumulators for such purposes fined between the main frames 14 and 15, the
as grand totalizing; bookkeeping, etc., and in totalizers and parts of the transfer mechanism be-

15 which printed lists of the operations may be ing omitted. . oo 70

- simultaneously produced, and which performs a ‘Fig. 9 is a view similar to Fig. 8, but showing
number of desirable functions not possible in the parts in their operating positions. -
machines heretofore known and which performs Fig. 10 is a vertical longitudinal sectional view
the usual functions of this class of machine in g of the machine, the carriage section being taken

20 superior manner. The machine is in many re- glong the line 10—-10 of Fig. 4, the keyboard be- 10
spects a modified and improved construction of Ing sectioned on line 10—10 of Fig. 1, the Tear
the machine described in my pending application frame on line 10—10 of Fig. 101, and the remain-
filed September 19, 1912, Serial No. 721,141, now  ing sectional plane being taken substa.ntially .

. Patent No. 1,817,451, issued August 4, 1931 and along the line 1010 of Fig. 5, certain of the .
25 also of my application filed January 10, 1900. partg being slightly offset therefrom for clear- 80
Serial No. 1,004, now Patent No. 1,429,201, issued\ ness, the carriage spring and bell being removed
September 12, 1922, L and the platen shown as locked down In the
The present application relates to carriage and  printing position, and parts of the. calculating

- printing mechanism, including means for setting mechanism and control being omitted.

30 the type carriers, means for impressing the type  pig. 11 is g sectional elevation of the carriage 85
on a record sheet to print numerals and other gand back frame plate, the carrisge section being
characters, means for specially controlling the on the line 11—11 of Fig. 4.
type positioning and impression mechanism for - pig 19 js 5 sectional elevation ¢f the carriage
such purposes as filling in of zeros and at will dis- and back frame plate, the carrisgze sectian being

35 gbling- the zero filling, the carriage which car- on the line 12—12 of Fig. 4, 90

-ries the® impression receiving platen and the - Fig. 13 is a side elevation of ite carriage snd
various controls of and by the movenients of the back frame plate. .

““carriage and platen. i Fig. 14 is a sectional elevation cof the ¢Rrriage

In the accompanying drawings, the figures of ang back frame plate on the line 10—10 of

40 which have been selected from the drawings of Pig. 4. 95

the parent application: Fig. 15 is a vertical, longitudinal sectional view
Fig. 1 is a top plan view of the machine, the of the machine, the carriage and rear frame being

operating lever handle and portions of the car- sectioned on line 15—15 of Fig. 4, the section. of

riage and track being broken away. the rear frame being also indicated as substan-
Fig. 2 is an elevation view of the right-hand tially on line 15—15 of Fig. 101. 100

side of the machine. ' . Fig. 16 is an enlarged front view showing the
Fig. 3 is an elevation view of the left-hand side dials, the yokes and arms that connect the key

of the machine. " — stop bars with the differential stop bars, and the

Fig. 4 is a rear elevation of the machine with 8 main binding and supporting rod.
50 portion of the carriage track broken away, and Fig. 17 is a rear view of the yokes, arms, dif- 105
showing principally the carriage mechanism, ferential stop bars and their supporting rod,
Fig. 5 is & top plan view of the machine with shown in Fig. 18. - .
the keyboard, carriage and ecarriage-track re- Fig. 18 is s fragmentary vertical longitudina}
moved, and part of the rear frame broken away, sectional view showing the type carrier and actu-
5 and certain parts not directly associated with ating device for the printing mechanism, 110
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Fig. 19 is & fragmentary vertical sectional view
showing the operating cam and connections for
the printing mechanism and also a portion of the
no-print mechanism.

Fig. 20 is a perspective view of the no-print key
and adjuncts.

Fig. 21 is a perspective view of one of the re-
leasing dogs and its adjuncts.

Fig, 22 is a detail view showing the manner of

securing the guide members for the type carriers

and releas:ing dogs.

Tig. 23 is a fragmentary detail view showing the
units releasing dog of the printing mechanism.

. Pig. 24 is a detail view of one of the ribbon
shafts and the narrow ribbon spool in place
thereon. . .

Fig. 25 is a view similar to Fig. 24, but showing
the spool and other parts in section, and illus-
trating the manner of retaining the spool in
place.

Fig. 26 is a view of the mechanism shown in

_Fig. 24, illustrating the spool retaining spring,

viewed at a different angle.

Fig. 27 is a view, similar to Fig. 26, but show-
ing the broad ribbon spool in lieu of the narrow
one. -

Fig. 28 is a sectional view taken on the line
28-—28 of Fig. 26, viewed from the right.

Fig. 29 is a sectional view taken on the line
29.-29 of Fig. 217, viewed from the right.

Fig. 30 is a vertical sectional detail view illus-

_trating the main driving or operating shaft and its

adjuncts.

Fig. 31 is a detail fragmentary side elevation
of the keyboard frame section which carries the
universal correction key, said key and its adjuncts
being in their operating position.

Fig. 32 is a fragmentary sectional plan view
taken on the line 32—32 of Fig. 31. :

Fig, 33 is a detail fragmentary side elevation of
one of the keyboard
correction mechanism (which is operable by the
universal correction key) in normal position.

Fig. 34 is a perspective view of one of the actu-
ator controlling springs, illustrating its form and
construction. .

Fig. 35 is a perspective view of the auxiliary
sign printing stop device. s .

Fig. 36 is an enlarged rear elevation of the sign
printing segments and two adjacent number
printing segments. .

Fig. 37 is an enlarged sectional view, taken on
the line 37—37 of Fig. 8 and viewed from the
front. . '

Tig, 38 is a fragmentary sectional view through
the center line of the shifting key levers and
lever supporting studs, some parts being omitted.

Fig. 39 is a fragmentary sectional plan view
on the line 39—39 of Fig. 14, and extending for-

‘wardly therefrom, some parts being omitted.

Fig. 40 is a fragmentary sectional elevation
showing the control of the “guxiliary” and “sub-
tract” type carrier stop ‘bar.

Fig. 41 is a fragmentary, vertical, longitudinal
sectional view, illustrating the horizontal rule
controlling mechani-m, the horizontal rule key
being depressed and the main operating shaft
normal.

Fig. 42 is a view somewhat similar to Fig. 41,
but showing the parts in an operating position;
certain parts that are shown in each figure be-
ing omitted from the other.

Fig. 43 is a fragmentary top plan view of the
«functional” frames and mechanism supported
thereby, enlarged.

1,068,386

frame sections, and of the

Fig. 44 is an enlarged front elevation of the
frames and mechanism shown in Fig. 43.

Fig. 45 is an enlarged fragmentary elevation
of the right side of the frames and mechanism
shown in Fig. 43, parts being Yemoved. :

Fig. 46 is an enlarged detail view of the split
key and its connections. .

Fig.4Tisa ijagmentary detail plan view taken
on the line 47—47 of Fig. 45 showing the relative
positions of the “gplit”, “rule”,
functional” frames, and their key connections.

Fig. 48 is an enlarged sectional view of the
funectional frame taken on
Fig. 8. .

Pig. 49 is an enlarged sectional view through
the functional shaft taken substantially on the
line 49—49 of Fig. 8. :

Fig. 50 is a perspective view of the connections
operated by the two column various key (1300).

Fig. 51 is an enlarged detail side elevation of

the column lock mechanism, showing a “various”

key depressed and the column lock mechanism

not operated.

"Fig. 52 is an enlarged detail side elevation,
showing the column lock key depressed and con-
nected parts moved accordingly. -

Fig. 53 is an enlarged fragmentary side eleva-
tion showing the column lock .key depressed, &
number key depressed, and a “yarious” key re-
turned to normal paosition after being depressed
for column locking.

Fig. 54 is a sectional plan
line 54—54 of Fig. 52.

Fig. 55 is an enlarged fragmentary perspective
view of the front end of a key frame section
showing principally the column lock mechanism.

Tigs. 56, 57 and 58 are enlarged detail side ele-
vations of members forming part of the mecha-
nism illustrated in Fig. 55. .

Fig. 59 is a fragmentary side elevation showing
one of the split or keyboard dividing mechanisms
with the controlling keys therefor depressed.

Fig. 60 is a detail of one of the members of the

view taken on the

-mechanism shown in Fig. 59.

Fig. 61 is a detail sectional view on the line
61—61 of Fig. 59, viewed in the direction of the
arrow and showing part of the rule mechanism:
on the same line. }

Tig. 62 is a vertical longitudinal sectional ele-
vation of the carriage and back place, the car-
riage being shown on the line 62—62 of Fig. 1.

Fig. 63 is a side elevation showing one of the
vertical rule mechanisms in operating position.

Fig. 64 is a sectional view faken on the line
64—64 of Fig. 63, viewed from above, portions
being omitted. ) .

Fig. 65 is a detail front elevation of the
“specific functional” key.

Fig. 66 is a sectional view taken on the line
66—66 of Fig. 65, showing slso a fragment of the
keyboard frame, to illustrate the “specific func-
tional” key lock.

Fig. 67 is a sectional view taken on the line
67—67 of Fig. 63, viewed in the direction of the
arrow.

Fig. 68 is a longitudinal, vertical, sectional de~
tail view of the special rule mechanism in its
operative position. :

Tig. 69 is a deétail view of one of the division
plates and one of the end plates of the frames
which separate and guide parts of the split and
printing mechanism, -

"Fig. 10 is a side elevation of the automatic
column feed mechanism.

Fig. 71 is & fragmentary perspective view of the

and “specific "

80 .
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column feed mechanism and adjacent connee-
tions. . .

" Fig. 72 is a sectional elevation taken on the
" line 72—72 of Fig, 13, viewed from the front,

§ illustrating the carriage and adjuncts.

10

15

20

25

30

35

40

45

55

60

-1
(211

. Fig. 73 is a sectional view taken on the line
73—173 of Fig. 75, viewed from the front, and
illustrating the carriage driving spring.

Fig. 74 is a sectional view taken on the line
74—174 of Fig. 75, viewed from the front, and
illustrating the carriage driving strap take-up
mechanism.

Fig. 75 is a fragmentary detail sectional view
taken through the carriage driving spring mecha-
nism.

Fig. 76 is an enlarged detail perspective of the
carriage driving strap attachment.

Fig. 77 is a sectional view taken on the line
T7—17 of Fig. 13, viewed from above.

‘Fig. 78 is a detail sectional view taken sub-
stantially on line 78—78 of Fig. 72, viewed from
above, showing the carriage in its extreme right-
hand position, and parts shown in Fig. 77.

Fig. 79 is a detail sectional view taken on the
line 79—79 of Fig. 10 showing the carriage being
returned and its effect on the tappet mecha-
nism.

Fig. 80 is an enlarged detail sectional view
showing one of the tappet shafts and a roller
tappet illustrating the means for securing both.

, Fig. 81 is an enlarged detail sectional view
taken through one of the carriage control roller
tappets on line 81—81 of Fig. 80.

Fig. 82 is an enlarged fragmentary detail per-
spective view of the tappet frame release mecha-
nism. :

Fig. 83 is an enlarged detail perspective view
of the tappet frame.

Fig. 84is a transverse horizontal sectional detail
view taken on the line 84—84 of Fig. 72, illus-
frating particularly the form and arrangement
of the carriage stops. .

Fig. 85 is a detail perspective view of the car-
riage stop bar retaining spring. .

Fig. 86 is a diagrammatic view of the carriage
stop bar and a record sheet, showing the rela-
tive positions of the columns in single column
work, :

Fig. 87 is a diagrammatic view of the carriage
stop bar and a record sheet, showing the rela-
tive positions of the columns in two column work.

Fig. 88 is an enlarged detail perspective view
showing the controlling mechanism for the line-
spacing device.

Fig. 89 is an enlarged fragmentary sectional
view of the carriage, showing principally the
line-spacing mechanism.

Fig. 90 is an enlarged fragmentary sectional
view of the platen-swinging device, showing the
lock therefor. .

Fig. 91 is an enlarged perspective view of one
of the paper-end guides.

Fig. 92 is an enlarged perspective view of one
of the paper elips.

Fig. 93 is a sectional detail view taken trans-
versely through the platen shaft and illustrating
the spring for holding the paper presser-roller
against the platen, the finger piece being shown
in full,

Fig. 94 is a sectional detail view showing the
micrometer adjustment for the carriage stop bar.

Fig. 95 is a fragmentary detail view of the ad--

justable-stop carriage stop bar.
Fig. 96 is a sectional view of the paper return
mechanism taken on the line 96—96 of Fig. 7.

-tion showing principally the

3

Pig. 97 is a vertical sectional view of the paper
return mechanism taken on the line 97—97 of
Fig. 96. .

Fig. 98 is a vertical sectional view of the paper
return mechanism taken
Fig. 96. )

Fig. 99 is a vertical section of the bell of the
paper return mechanism taken on the line 99—99

of Fig. 96, and showing the bell striking mech- -
85

anism,

Fig. 100 is a sectional view of the left-hand end
of the platen shaft, showing the variable line
spacing mechanism,

Fig. 101 is a front elevation of the rear frame
and the mechanism mounted thereon, with por-
tions broken away.

Fig. 102 is a fragmentary sectional side eleva-
platen-swing and
paper feed mechanisms. !

Fig. 103 is an elevation of a portion of the rear

on the line 98—98 of

95

frame and adjuncts, showing in detail the man-:

ually operable means for rendering the automatic
paper feed inoperative.

Fig. 104 is an elevation of a portion of the rear
frame of the machine, viewed from the front,

100

showing in detail the automatic means, operable

by the two-column mechanism, for rendering in-
operative the automatic paper feed.

Fig. 105 is an elevation of a portion of the
mechanism shown in Fig. 104, showing the auto-

105

matic paper feed inoperative mechanism moving

back to its normal position.

Fig. 106 is an elevation of a fragment of the
rear frame, viewed from the front of the machine,
showing the parts in the position assumed upon
depressing the column key, but before the carriage
has moved.

Fig. 107 is a view somewhat similar to Fig. 106
but showing the parts in the position asumed when
the carriage has moved a slight distance.

Fig. 108 is an elevation of a fragment of the
rear frame of the machine, viewed from the front,
showing part of the two-column mechanism, all
parts being normal.

Fig. 109 is a view similar to Fig, 108, but show-
ing the two-column mechanism rendered oper-
ative, ‘

Fig. 110 is a front elevation of & fragment of

the rear frame showing a portion of the two-
column mechanism with its clutch operative.

Fig. 111 is a view similar to Fig. 110 but showing .

the two-column clutch in section and operative,

Fig, 112 is a left-hand elevation of the two-
column cluteh, ’

Fig. 113 is a sectional view of the two-column
clutch taken on the line 113—113 of Fig. 111,

Fig. 114 is g detail left-side elevation of mech-
anism for rendering the two-column mechanism
operative, the parts being in a position for adding
on the main accumulators and printing in the
main column. .

Fig. 115 is a view somewhat similar to Fig. 114,
showing parts in position for adding on the aux-
iliary accumulators and printing in the auxiliary
column. : ’

Fig. 116 is a sectional view taken on the line
116—116 of Fig. 114.

Fig. 117 is a detail left-side elevation, partly
in section, of the alternator mechanism rendered
operative, but not yet operated.

Fig. 118 is a view somewhat similar to Fig, 117,
but showing the alternator mechanism during the
operation of printing in the main column. - .

Fig. 119 is a view somewhat similar to that
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during its return after causing printing in the
main column, .

Fig. 120 is an enlarged fragmentary detail per-
spective view of a” portion of the alternating
mechanism. :

Fig. 121 is an enlarged sectional plan view
taken on the line 121—121 of Fig. 15, with parts
removed. ‘

Fig. 122 is an enlarged sectional view taken on
the line 122—122 of Fig. 15, looking rearward.

Fig. 123 is an enlarged sectional view taken
on the line 123—123 of Fig. 117, looking rear-
ward. '

Fig. 124 is an enlarged sectional view taken
on the line 124—124 of Fig. 117, with parts
omitted. . .

Fig. 125 is an enlarged sectional view taken
substantially on the line 125—125 of Fig. 114,

Fig. 126 is a vertical sectional view, illustrating
the combined calculating machine and typewrit-
ing machine; the section being taken in different
planes through the machine.

Fig. 127 is a detail view illustrating in normal
position devices whereby the calculating machine
renders the typewriting machine inoperative, and
whereby - the typewriting machine renders the
calculating machine inoperative.

Fig. 128 is a horizontal view, partly in plan
and partly in horizontal section, of the type-
writer detached from the calculating machine.

Figs. 120 and 130 are detail views of two dif~
ferent kinds of guides used in the machine.

General description
This machine is of the class in which are ar-

ranged side by side, in successive denominational”

order, a series of sets of actuating, accumulating

‘and recording devices; each set comprising an

adding wheel, its cooperating printing devices, a
row of nine digital setting keys which may be
set for controlling without actuating said adding
and printing devices, an actuator for actuating the
adding and printing devices according to the
setting of said keys, and cooperating devices for
carrying from a set of one denomination to an-
other of the sets; and which machine is also
provided with a universal operating mechanism
for causing simultaneous actuation of said add-
ing and printing devices by their respective actu-
ators. - .

Each row of keys is provided with a stop bar
289 (Figs. 8, 9 and 55) upon which is formed a
series of stops 293, one for each key, each of said
stops being arranged at a different distance from
its respective key, according to the value of said
key. Each stop bar 289 is associated with a dif-
ferential stop bar 63 to which it is connected by
an arm 292 and a yoke 296 (Fig. 17); the differ-
ential stop bar, arm and yoke, all being mounted
on the shaft 5. An accumulating wheel and an
actuating rock lever 53 having a Tearwardly ex-
tending arm 176 to which is hung an oscillating
printing segment 177, are provided for each row
of keys. Carrying devices for the accumulator

_wheel, and actuating devices for the printing seg-

ment, are also provided for each row of keys 269.

The universal operating mechanism comprises
an operating key 741 (Figs. 1 and ) or operat-
ing lever 775, either or both of which are con-
nected to a main spring, or power storing device,
which spring is partly wound by each operation
of said key of said lever and which is connected
with, for driving, a main operating shait 140,
which latter is provided with a crank 143 (Figs.
8 and 9) to which one end of a connecting rod

1,088,386

154 is pivoted, the other end of the latter being
pivoted to a rearwardly extending arm 153 of
an operating frame, which frame comprises the

two side plates 148, 149, connected by cross rods -

155, 158, and which is pivotally mounted on shaft
54. The operating frame includes also & supple-
mental frame, comprising two side arms 146, 147,
connected by a cross rod 145, and said supple-
mental frame is pivoted on shaft 5 and is oper-
atively connected to the main operating frame
by the links 150, 151.

When items are to be added and listed on the
machine, the keys representing the digits of the
first item are depressed and temporarily remain
in this depressed or set nosition, forming abut-
ments for the respective stops on said stop bars
289. The depression of the keys releases the stop
bar 289 from the pawl 331 in each row in which
a key has been depressed. The stop bars 289
are, however, still detained in their normal posi-~
tion by the detent pawls 333 of a universal de~
taining mechanism, until the operating lever 5
or key 741 is thereafter actuated, which causes
the universal detaining mechanism to disengage
its pawl 333 from the stop bars 289, allowing
those stop bars which have also been previously

released by the keys, to be moved forward by the

action of the springs 337 until the differential
stop bars 63 are arrested by rod 145 of the sup-

‘plemental operating frame. Immediately there-

after, the main operating shaft 140 makes a com-
plete revolution under power supplied by the pow-
er spring. This causes the operating frames 146,
147 and 148, 149 to move, and the stop bars 289
and the differential stop bars 63 to be moved by
the action of their springs 337 until each stop bar
289 is arrested by a depressed key 269 of its row
engaging with its stop on said stop bar 289 where-
by each differential stop bar 63 is positioned to
present in the path of the correlated actuator a
stop 64 corresponding to the key depressed in its
respective row.

The movement of the operating frame also
permits the actuators 53 to move until each is
arrested by said stop 64 of its correlated differ-
ential stop bar 63, and simultaneously the actu-
ators position the type segments 177, 178 to pre-
sent to the printing line type representing the
digits of the item set up on the keys.

After said operating frame has moved a dis-
tance sufficient to permit the greatest required
forward movement of the actuators 53%, viz. nine
steps, said frame has an additional half step for-
ward and a half step return movement during
which time the printing segments are swung to
engage the platen 182, printing the number rep-
resented by the keys depressed, and on the nine-
step return movement of the operating frame
the actuators are moved back to their normal
position, turning with them their respective ac-
cumulator wheels an amount represented by their
respective keys depressed. The operating frame
continues to move thereafter one-and-one-half
steps in the same or rearward direction, causing
cross bar 145 of the supplemental operating
frame to restore the differential stop bars 63 and
the stop bars 289 to their normal position.

Although I have spoken of “forward move-
ment”, in the foregoing, as indicating the move-
ment toward the front of the machine, or the
part next to the operator, it is to be understood
that, for the sake of convenience and compara-
tive brevity in describing the invention, I may
hereinafter speak of forward and rearward move-
ment of certain parts with relation to the initial
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and return movements of those parts, without
relation to the front and rear of the machine.
- 'The machine of said parent application is de-

' signed to be constructed of nine independeut
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main sections, each of which is composed of a
number of sub-sections, which permits of parcel-
ling the assembling, so that each assembler will
handle only a few different kinds of parts, sub-
sections or sections. The nine main sections
comprise generally the following mechanisms:—

I. Key mechanism;

IT. Key controlled mechanism for controlhng
various functions of the machine;

IOI. Accumulator mechanisms;

IV. Driving mechanism; '

V. The carrying and actuating mechanism for

the accumulatqrs and also printing and other

mechanism;

VI. Mechanism controlled by the row of shift~
ing keys situated at the extreme left of the key~
board, devices for controlling theé two-column
and alternating movements of the carriage, and
mechanism for controlling the printing of a clear
sign with the first number printed and accumu-
lated on a set of registers after said set has been
cleared;

VIL. The base of the machine in which is
mounted the main operating shaft and to which
are secured the main frames of the machine;

VIII. The rear frame upon which is mounted
the carriage and most of the controlling mecha-
nism therefor, and also the mechanism by which
the carriage may be made to control various
functions of the machine;

IX. The carriage mechanism.

These sections have individual frames to whlch
they -are assembled, forming independent units.
This construction, as well as the key, accumulat-
ing .and power mechanisms, is fully described m
the parent apphcatlon

Actuating gear segments -

Guide plates associated with the accumulator
frame form a comb-like guide for a plurality of
actuating members or gear segments 532, each

. of which extends into one of the spaces between

two adjacent guide plates and is provided on its
upper and lower edges with gear racks 51 and 52
(Figs. 8 and 9). ) )

Each of these gear segments projects forward-
ly from the lower end of a rock arm 53 which
turns at its upper end about a horizontal trans-
verse rod or arbor 54 in the central part of the

-machine. -

stop bars and operatmy Jrame
movements

Dzﬂ‘erentwl

The distance which it is possible for the actu-
ating gear segments 51 and 52 to move forward-

1y is controlled by a plurality of differential stop

bars 63 (Pigs. 8 and 9) which are arranged to

‘swing vertically in front of the correlated gear

segments and are pivoted at their upper ends on
the horizontal transverse rod 5. Each of these

" differential bars is provided on its lower front side

- with a series of ten stop shoulders 64 which are

arranged in successive steps and run from 0 to 9,
inclusive, the shoulder corresponding to 0 or zero
position being arranged at the free end of the

~. respective stop bars, and the remaining shoul-
.ders corresponding to1 to 9, inclusive, being ar-
ranged prog'ressively toward the vaot of the

stop bar.
When the machlne is normal, the actuating

' gear -segments are in thelr retracted position,

_,,.

[

5

the stop bars are m their lowsst position and
present their zero shoulders to the front ends
of the gear segments for locking them against
forward movement, and both sets of accumulator
wheels are disengaged from the gear segments,
as shown in Fig. 8. For the purpose of setting
up any particular number in the machine, each
stop bar 63 corresponding to a figure of the num-

ber is moved and set to release the companion -

gear rack from the zero stop and present the
proper stop shoulder 64 to the same for arrest-
ing the gear rack when it has moved forwardly
the required distance. The number of pairs of
such gear racks and stop bars may be varied in

different machines, depending on the intended .

capacity of each machine.

After the stop bars have been thus set, the
several liberated gear segments move forwardly
until each engages at its front end with the de-
sired shoulder 64 of the correlated stop bar 63
in its path, as shown in Fig. 9.

The several differential stop bars 63 are sep-
arated from each other and held in their proper
relationship by guide plates 65 (Figs. 8, 9 and
16). These guide plates are secured to each other
and spaced apart at proper distances by the
spacing tie plates 22, 23 and 24, secured to the
two  outer or side guide plates, and have slots
embracing the other guide plates so that the
shoulders at the opposite sides of the slots en-
gage with shoulders formed on the guide plates
for securing the latter in properly spaced position.

" Main operating frame mechanism

140 (Figs. 8, 9, 10 and 30) represents a hori-
zontal main driving shaft which is arranged
transversely in.the lower rear part of the ma-
chine and which makes one complete rotation
counter-clockwise (Fig. 8) for each operation of
the machine. This shaft is preferably construct-
ed in two sections, as shown in Fig. 30, which are
provided at their opposing inner ends with disks
141 and 142 which are connected by a crank pin
or wrist 143. For convenience of description, the

. distance which the crank moves vertically will

be divided into eleven spaces or steps upward
and eleven steps downward. The crank pin is
secured to one of the disks and projects into a
radially elongated opening in the other.

The left- hand portion of the main shaft 140
is mounted on supports 144 (Fig. 30) secured to
the base of the machine. The right-hand por-
tion of the main’shaft is mounted in bearings
on the frames 4 and 10 of the driving section.

145 (Figs. 8, 9 and 10) represents a universal
stop return rod or bar arranged transversely

above the differential stop arms or levers 63 and:

hung at opposite ends by means of rock arms
146 and 147 from the pivot rod 5. 148 and 149

9%
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1156
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128

180

represent a pair of forwardly extending rock arms 1358

pivoted on the rock shaft 54 and each connected
by links 150 and 151 with said universal return
rod 145. The links 150 and 151 are connected
to each other at their forward ends by a rod 152.

"Extending rearwardly from one of the rock arms

149 is an actuating rock arm 153, which latter

140

is connected(y a connecting rod or link 154 with -

the crank pin 143, as shown in Figs. 8 and 9.

155 represents a universal segment return bar .

or rod which is arranged transversely in front
of the segment arms 53 and which is connected
by depending rock arms 156 and 157, respectively,
with the upper rock arms 148 and 149. A tie rod
158 is also secured at its opposite ends to the
depending rock arms 156 and 157 Just above

145
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‘the universal return bar 155 and connected at

its ends to the rock arms 156 and 157 is a tie
rod 159. The rods or bars 158 and 155 and 159
together with the arms 156 and 157, and link 151
may, for convenience of description, be regard-
ed as the operating frame.

160 (Figs. 8, 9 and 34) represents flat springs
formed so as to be mounted on rods 155, 158 and
159 in the following manner: the end 161 of each
spring is passed from below up in rear of rod
159; the spring then rising in front of rod 158
and curving rearwardly over and down in rear
of said rod 158 until about on a. level with the
top of rod 155 where it has a rearward bend fol-
lowed by an evenly curved portion for engaging
with one of the actuating rack arms 53; the
spring now curves forwardly and up, in front of
rod 155, to its end 162. The springs 160 are held
under constant tension by rod 155, and ends 162
at times move forward from rod 155 when suffi-
cient resistance is exerted by actuating arms 53.
The curved ends 161 by their contact with rod
159 prevent displacement of the springs.

In the position of the parts shown in Fig, 8
the machine is at rest, at which time the crank
143 has moved downwardly on the rear side of the
main shaft one-and-one-half spaces or steps from
the uppermost part of the stroke of the crank, the
universal stop return bar 145 is raised one-and-
one-half spaces above its lowermost position
above the differential stop arms 63 and the seg-
ment return bar 155 is alsoc moved one-and-one-
half spaces forwardly from its rearmost position.
Upon depressing a key controlling one of the dif-
ferential stop arms 63 and then operating the
machine, said stop arms 63 will be raised to re-
lease the segment or actuator 53% and permit the
latter to move forwardly for engaging the shoul-
der 64 on the stop arm corresponding to the key
depressed. The forward movement of the seg-
ment 532 is produced by gravity due to the weight
of the parts connected with the segment arm on
the opposite side of its pivot, but if desired this
movement of the segment may be aided or effected
solely by a spring 165.

As the crank pin 143 moves nine-and-one-half
spaces from the normal position (as shown in
Fig. 8) to its lowest position (shown in Fig. 9
the universal stop return bar 145 is raised to its
highest position in advance of the stop arms, and
the segment return bar 155 moves forwardly into
its foremost position in advance of the segment
arms. While the crank pin is moving past the
dead center at the lower end of the stroke, one or
the other of said accumulator or subtracting
wheels is moved into mesh with the respective
rack of the segment 53* and remains in mesh
during the entire subsequent backward movement
of the segment, for effecting the rotation of the
respective wheel. As the crank pin 143 moves
eleven spaces from its lowest to its highest posi-
tion, the operating frame is moved a full stroke
backwardly which .causes its segment return bar
155 to move the springs 160 against the segment
arms 53 and move the segments backwardly into
their rearmost position and the stop return bar
145 to engage the differential stop bars 63 and de-
press the same into their lowermost position.
‘When the backward movement of a segment arm
53 is arrested by its movable back stop arm 68,
the-springs 160 bearing against the same will also
be arrested, in which event the segment return
bar 155 will complete the last portion of its back-
ward movement independently of the spring 160

-and strain the.latter so that its end 162 will be

‘bar.
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removed from the bar 155. The extent of this
idle backward movement of the segment return

‘bar is one-and-one-half steps; but, if the said

back stop 68 has been withdrawn, for the pur-
pose of permitting the respective segment arm

.to move backwardly an additional step, for carry-

ing purposes, then the respective spring 160 will
follow the movement of the segment return bar
and force the segment arm backwardly one step
or until the segment arm 53 is arrested by engag-
ing the depressed arm 68; and the universal seg-
ment return bar 155 will move only the last half
step of its return or backward movement inde-
pendent of the segment arm 53, After the crank
pin reaches its highest position it continues the
movement one-and-one-half steps or spaces
downwardly to its normal position and is there
arrested, as shown in Fig. 8. During the last
half step of the upward movement of the crank
pin and the first half step of the subsequent
downward stroke of the crank pin it moves across
its upper dead center and during this time the
particular accumulator or subtracting gear wheel
is disengaged from the gear segment. When the
crank pin 143 reaches one-and-one-half steps
below and in rear of its highest position the seg-
ment return bar 155 has again moved forwardly
into engagement with the ends 162 of the springs
160, and the stop return bar 145 is again raised
one-and-one-half steps above the differential
stop bars 63, as shown in Fig. 8.

By actuating the operating frame from the
crank pin 143 in the manner described a quick
forward and backward movement of the gear
segments is produced, but due to the passage of
the crank through its “dead center” position, their
velocity is gradually reduced as they approach
either limit of their movement. This enables
the machine to be operated very rapidly without
producing a jar or undue wear or noise.

Wherever in this description or accompanying
claims is mentioned an “operation of the operat-
ing frame”, an ‘“operation of the machine”, &
“complete operation”, or an “operation of the op-
erating mechanism, means or device”, this is in-
tended to mean the movement of the parts of the
machine under the influence of or power imparted
through and by the operating lever 775 or the op-
erating key 741 (hereinafter described) during
which movement the operating frame 148 makes
only one complete cycle consisting of the twenty-
two measures or steps, viz: the eleven steps up-
ward and eleven steps downward (hereinbefore
described).

Printing mechanism

176 represents a plurahty of vertically swing-
ing printing arms which are arranged substan-

- tially horizontally in the rear of the shaft 54

which forms the fulerum thereof, and each of

-‘which is connected at its front end with the

upper end of an arm 53 carrying the actuating
gear segments 51 and 52, as shown in Figs. 8
and 9. EBEach printing arm and the correspond-
ing gear segment and arm are preferably formed
integrally, as shown. Lengthwise below each
printing arm 176 is arranged a type bar 177
which is provided at its rear end with an up-
wardly projecting type head 178 which carries
a segmental row of type 179. The type bar 177
is suspended near its rear end from the rear end
of the printing arm by a pair of depending links
180 arranged on opposite sides of the arm and
The front end of each type bar is mov-
ably supported by means of the lower arms 181
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of a pair of upright printing levers which are
arranged on opposite sides of the corresponding
printing arm and type bar (as shown in Figs.
8, 9, 18 and 68) -and pivoted on the rod or shaft
54. Asan accumulator gear segments moves for-
ward into one -position or another, according to
whichever of its setting keys have been de-
pressed, the type head descends and presents
that one of its type to the printing position corre-
sponding to the depressed setting key. After
the type head comes to rest with the desired
type at the printing position, the type bar and
head are moved backwardly with a quick stroke
for producing an impression of the respective
type on the recording sheet supported on a paper
platen 182 'in rear of the type and then are
quickly -returned to their forward position to

prevent smutting or blurring of the recording .

sheet. In order to limit the backward stroke of

‘the type and prevent injury to the parts, if oper-

ated when the platen is not in the printing po-
sition, a stop device is provided consisting of a
front stop 183 arranged on the arm 181 and
adapted to engage a stationary transverse stop
bar 184, shown in Figs. 8, 9, 10, 18 and 68. The
return or forward movement of the type head
and bar are limited by rear stop lugs or shoulders
185 arranged on the printing arm 181 and adapt-

- ed to engage with the rear side of the stop bar

184. Each type head and bar is yieldingly held
in the foremost position by gravity.

The mechanism for producing a quick back-
ward and forward stroke of the type head is
constructed as follows:

186 (Figs. 8, 9, 18, 42 and 68) represents a
plurality of cam arms or actuators, one of which
is arranged lengthwise above each printing arm
and each of which is confined at its front end
between the extremities of the upper arms 187
of the printing levers. Each cam arm 186 is
provided at its front end with a forwardly throw-
ing rear cam 188 and ‘a rearwardly throwing
front cam 189 which are adapted to engage suc-
cessively with a roller abutment 190 mounted be-
tween the upper arms 187 of the printing levers,
and each cam arm 186 when free is drawn down-
wardly by a link 191.

The rear ends of the cam arms 186 are pivoted
to a transverse pivot rod 192 which is secured at

_opposite ends to pairs of vertically rocking heads

193. The latter are pivoted below the pivot
rod 192 on the stationary supporting rod 194
which is mdunted on the frames 14 and 15. Be-
low the cam arms 186 and.in front of the sup-
porting rod the heads 193 are connected by a
return bar 195. : ’

196 '(Figs. 10 and 19) represents a vertical link

* which connects.the front end of one of the rock-

60

70

.
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ing heads with the adjacent forwardly projecting
rock arm of a rock lever whose rearwardly ex-
tending arm 198 carries a pair of rollers 199 and
200, one on each side, said rollers cooperating
with printing cams 201 and 202, respectively.

- The printing cams 201 and 202 are mounted on

the main driving shaft 140, to which they are
secured and with which they revolve. The print-

_ Ing cams are 5o shaped and positioned as to cause

the proper, rocking of the heads 193 through the
engagement of their peripheries with the rollers
199 and 200.

203 represents a plurality of upright printing
trip latches which are arranged in a transverse
row and pivoted at their lower ends on a station-
ary transverse rod 204, while their upper ends
are provided with upwardly facing shoulders 205

4

(Fig. 59) each of which is yieldingly held in en-
gagement with a shoulder or lug 206 on the front
part of one of the printing cam arms by spring
207 which connects with arm 208 projecting rear-
wardly from the pivoted end of the respective
latch, as shown in Figs. 8, 9, 18 and 63.

209 represents a plurality of releasing dogs or
connectors, one arranged lengthwise above each
printing arm and resting thereon with its down-
wardly turned rear end while its front end is
pivoted to the upper end of the respective prins-
ing latch or trip 203. Each of the releasing dogs
is drawn downwardly by the respective spring 207
and is provided near its rear end on its under
side with a forwardly facing shoulder 210 which is

adapted to engage with a transverse releasing bar-

211 which connects the rocking heads 193 below
the supporting rod 194. These rocking heads
and the connecting bars 211 and 2112 constitute a
universal actuator for all of the trips 203, through
the medium of the connectors 209; while the
top surface of each arm 176 constitutes a guide
way for the correlated connector 209.
Preparatory to operating the machine, the sev-
eral printing arms 176 are in their uppermost
position, the type heads 178 and bars 177 are
moved forward, and the cam arms 186 are held
in an elevated position by the printing latches 203
and the releasing dogs 209 are disengaged from
the releasing bar 211, as shown in Fig. 8. Upon
moving the operating frame forwardly after the
desired setting keys have been depressed, each
actuating or accumulating gear segment advances
in accordance with the setting of its stop device,
and the type head descends and brings the cor-
responding type to the printing position. As
the printing arm 176 descends its companion re-
leasing dog 209 is lowered with its shoulder 210
into the path of the releasing bar 211. While
the operating frame is effecting its forward move-
ment the rocking heads 193 connected therewith
are turned forwardly, causing the cam arms 186
to move forwardly and the releasing bar 211 to

~ move rearwardly, owing to the connection of these

parts with the heads 193 on opposite sides of the
supporting rod 194. Each printing latch 203 is
held in engagement with the cam arm 186 until
the operating frame effects the last part of its
forward movement, at which time the under
shoulder 210 of the dog 209 engages with the
rearwardly moving releasing bar 211. Dog 209
and latch 203 thereupon move rearwardly, while
cam arm 186 continues its.forward movement.
The latch 203 is thus freed from the cam arm,
thereby permitting the latter to be drawn sud-
denly downward by the spring 220 through the
medium of connections 217, 213 and 191. Dur-
ing the first part of this downward movement of
the cam arm, its rear cam 188 engages the roller
190 of the printing lever 187 and forces the type
bar 177 and head 178 rearwardly, thereby pro-
ducing an impression of the type at the printing
position on the record sheet, as shown in Fig. 9.
Immediately after the rear cam 188 of the cam
arm 186 clears the roller 190 the front cam 189
thereof engages this roller, causing the print-
ing lever to be turned in the opposite direction
and the type head to be moved forwardly away
from the record sheet and held in this position.
During the backward or return movement of the
coperating frame the rod 192 continues to move
backwardly, and with it the cam arm 186; and
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the cam face 189 of said arm rides on the roller -

190 and is thereby gradually raised, but the posi-
tion of the type bar is not disturbed during the
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latter part of this movement. The return bar
195 raises each cam arm 186 sufficiently high to
permit its respective printing latch 203 to swing
forwardly and engage its shoulder under that of
the cam lever for holding the same up preparatory
to. effecting the next operation. When no
numeral key in & p.:rticular decimal order is de-
pressed, and the related gear segment and asso-
ciated parts do not move forward and the re-
spective releasing dog 209 will be held in its nor-
mally elévated position by the printing arm 176.
Thus the shoulder 210 is clear of the releasing bar
211, and the movement of said bar will not
affect the latch 203, said latch remaining engaged
with the cam arm 186 and preventing operation
of the associated printing device.

The mechanism whereby the link 191 exerts
force on the cam arm 186 is constructed as fol-
lows:

212 represents downwardly facing T-shaped
tock levers pivoted on the shaft 204 and having
their forwardly extending arms 213 pivoted to
the lower ends of links 191, as seen in Figs. 8
and 9, and particularly in Fig. 18. The rear-
wardly extending arms 214 of the levers 212
carry pins 215 which cooperate with slots 216
in the forward ends of the respective links 217.
218 represents rear slots in links 217 through
which extends a universal supporting bar 219,
Springs 220 (Fig. 18) connect upwardly extend-
ing ears 221 on the forward ends of links 217
with a tension bar 222, which is mounted on a
pair of rock levers 223 pivoted on shaft 224.
These rock levers have their lower arms con-
nected by a rod 225. A tensioning screw 226
(Fig. 8) is mounted in the rear frame 2 and car-

~ries a knob 227, The forward end of screw 226
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cooperates with one of the lower arms of levers
223 so that by turning the knob 227 the tension
of spring 220 may be made greater or less.

When a shoulder 205 is withdrawn from under
the lug 206 of its respective cam arm 186, the
cooperating spring 220 pulls its link 217 rear-
wardly, thereby rocking its lever 212 and drawing
down the link 191 which in turn pulls down the
cam arm 186, thereby causing printing to be
done. Spring 220 draws link 217 rearwardly until
said link is stopped by bar 219. This is at ap-
proximately the instant that printing occurs.
Thereafter, the rock lever 212 and related driving
devices of the printing mechanism are not fur-
ther actuated, and the momentum of said driving
devices counteracts the momentum of the type-
carrying member 177, the pin and slot 215 and 216
providing for the extra movement of the driv-
ing mechanism after spring 220 becomes inop~
erative.

A comb-like plate 228 is secured to and extends
transversely between the side plates 193. Be-
tween the teeth of this plate the arms 186 are
placed so that the plate acts as a guide for said
arms.

The releasing dogs 209 have their rear por-
tions extending between guide plates 228 (Figs.
18 and 22) which are secured together by upper
and lower comb-like plates 230 and 231 and a
plain central plate or bar 232. The comb-like
plates engage two of the guide plates 229 in
each of their recesses and are locked in their
holding position by the insertion of the plain
central plate between them. The two guide
plates 229 in each recess are separated by wash-
ers 233. The ends of the three plates 230, 231 and
232 are secured to end plates 234 which are

-mounted on the pivot rod 194 and which have

downwardly extending forked arms 235 (Fig. 10)
with their forks straddling the rod 54. The lower
ends of plates 229 are retained in slots or recesses
in the front edge of & bar 236..
The type heads 178 are guided in frame work 80
constructed as follows: ‘
237 (Figs. 8, 9, 10 and 63) represent a pair of
end plates one of which is situated on each side
of the type heads 178. 238 (Fig. 130) represents
a pair of upper comb plates, and 239 (Fig. 129) 85
represents & pair of lower comb plates both pairs

- of comb plates are secured by riveting or other

desired means to end plates 237. The slotted bar

236 is also secured between end plates 237. The
plates of each pair of plates 238 and 239 are ¢
counterparts of each other, and each plate has

its teeth so placed that when one plate of the pair

is reversed and placed upon its counterpart com-
panion plate, which is not reversed, the teeth

of one of the pair register with the centers of the 93
spaces of the other and thus provide very narrow

-slots between the neighboring teeth. In these

slots are guided movable division plates 240 which
separate the several printing heads 178 and
guide them. These -division plates serve also 100
another purpose which will be described later.
The division plates are held in their normal posi-
tion by springs 241 connecting them with the
bar 236. Wires or rods 242, fitted in slots in
plates 237, form guides for the prmt'ng Tibbon 105
which passes over them.

i84s (Figs. 8 and 9) represents a pair of end
plates mounted on shaft 204 and having their
bifurcated front ends straddling the rod 184.
These plates are secured to each other by trans- 110
verse plates or bars 1840, wiiich bars have notches
formed in their edges. Division or guide plates
184¢ are secured to the bars 184% by engagement
with said notches and by the shaft 204 which

- passes through them. The guide plates 184¢ 113

guide the printing members 212 and cerfain
members of the “split” mechanism, as will be later
described.

- Whenever in this specification or in the clauns

is mentioned the “printing position”, this means 12¢
the position occupied by the type immediately
preceding the movement of the type into contact
with the platen or record sheet on the latter.

Automatic ribbon feed reverse

Means. for automatically feeding the ribbon
forward step by step and reversing ifs step by
step movement when necessary, are constructed
as follows: ™

‘243 (Figs. 8 and 9) represents the inking rib- .
bon of the printing mechanism, which is ar-
ranged between the platen and the type of the
several printing segments,

On the upper and lower pa.rts of the rear
portion of the left hand intermediate frame 14
are mounted upper and lower {ransverse 135
spindles or rods 244 and 245. Upon  these
spindles are mounted upper and lower sleeves
or hollow shafts 246 and 247. On correspond-
ing ends, the sleeves are provided with ratchet .
wheels 248 and 249, the teeth of one wheel -4C
facing posite to. those of the other. The
sleeves ‘are constantly pressed to the left by
compression springs 250 seated against screw
heads (see Figs. 24 to 29, inclusive). Mounted
on the upper and lower sleeves are upper and -=¢
lower ribbon spools 251 and 252 which are held
on the sleeves and caused to turn therewith
by springs 253, secured to the ratchet wheels
and adapted to engage with recesses 254 in the =
ends of the spools. 150
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The springs 253 are designed to accommodate
and hold in plate two sizes of ribbon spools, and
it may be seen that they could be designed to
position other and more sizes by extending the
following principles. Each spool-carrier con-
sists of an element comprising a sleeve, a

" ratchet wheel and a spring 253 all rigidly se-
cured together; and these elements are retarded

in their rotation on the spindles by the com-
pression springs 250, so as to prevent slackness
of the ribbon. Each spring 253 is formed with
a bend or boss at its free.end over which the
spools may be forced but which prevents acci-
dental displacement of the spool from the spool-
carrier. Each spring 253 is provided with a pair
of opposite shoulders 253 for limiting the in-
ward movement of a small sized spool while al-

. lowing a large sized spool to be passed over

25
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said shoulders; the inner aperture 2542 of the

larger or longer spools being made sufficiently

large for this purpose. By this construction,
either of several widths of ribbon may be em-
ployed. To the upper and lower spools, the
upper and lower ends of the ribbon are se-
cured, while the intermediate part of the ribbon
passes over the guide rods 242. The right-
hand intermediate frame 15 is cut away oppo-
site the spools so as to permit of their being
easily removed and inserted.

Between the ratchet wheels is arranged =
pawl member or ralchet bar 255 (Fig. 10) hav-
ing its ends constructed to form pawls 256 and
257 provided medially with a V-shaped cam slot
258. 259 represents a carrier or rock lever piv-
oted to the frame 14 and provided on its rear
arm with a pivot or pin 260 which engages with
said V-shaped cam 258. ‘The ratchet bar is
yieldingly held with either one end or the other
of its V-shaped slot in engagement with the pin
260 by means of a spring 261 connecting the

median line of the ratchet bar with the rock
_lever. 'The front end of the rock lever 259 is

provided with a cam slot 262 which engages a
pin 263 carried by an upper arm 264 of the
left side 148 of the main operating frame.
‘When' the ratchet bar engages one end of
its cam slot with the pin of the rock lever, spring
261 is on one side of the center and draws the

- pawl on the corresponding side of the rock lever

56

55

- of the rock lever 259.
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into engagement with its ratchet wheel where-
by the respective spool 18 turned intermittently
or each time the machine is operated, and the
ribbon is progressively wound over the same.
When- the ribbon is fully. unwound from the
other spool, the rotation of the spool upon which

the ribbon is bemg wound is arrested by the-

resistance of the ribbon. The last-mentioned

" spool thus acts as a stationary abutment which

prevents ‘the pawl engaged with its ratchet
wheel from being moved forward by the. rock
arm. When this occurs the tension of the
spring 261 is overcome and the pressure of the
rock lever causes its pin 260 to pass from one
end of the V-shaped cam over the cam lug to
the other end thereof, thereby shifting the piv-
otal point of connection between the ratchet
bar 255 and the spring 260 to the opposite side
"When this occurs the
previously active pawl end of the ratchet bar
is disengaged from its ratchet wheel and the
previously inactive pawl end. of the ratchet bar

. is engaged with its ratchet wheel, thereby caus-

ing the movement of the ribbon to be reversed
and to be wound up o the empty spool and
unwound from the full spool. This operation is

9

repeated whenever the ribbon. is fully unwound»

from either spool. E
Automatic zerc printing
The means for autocmatically printing one or

more zeros to the right of any number printed,

where no key has been depressed for & lower
order, are as follows:

Each of the printing releasing’ dogs 209, except
those of the units and sign mechaniszas (to be

described), has pivoted to its right side and near -

its rear end a latch 265, and also has, near its
front end, an upwardly projecting shoulder 266
(Figs. 18, 21 and 23). Each latch 265 has near
its center an upwardly projecting finger 267, at
its front end a bentiover lip 268 which extends
over the top of the releasing dog 209 of the next
lower order, in front of the shoulder 268. ' The
spring 207 connects with the lip 268 and tends to
hold the latch and its next lower releasing dog
down. When a releasing dog 209 of z higher
order is moved rearward for causing printing in

‘that order, it carries with it its latch 265, and

the lip 268 on the latter engages the shoulder 266
of the next lower releasing dog, and so down to
the dog at the extreme right or lowest order, caus-
ing these lower dogs to be pulled rearwardly also.
By this means any releasing dog which is not
drawn rearwardly by reason of none of its corre-
sponding number keys being depressed is auto-
matically drawn rearwardly by the dog of the
next higher order when g key of 2 higher order is
depressed and thus the respective printing device
is caused to print and, as it has not been moved
out of its normal or zero position, zere is printed.

- Key mechanism -

The keyboard and key mechanisms are fully de-
scribed in the parent application, as well as in
the divisional application, Serial No. 461,212, filed
June 16, 1930, hence, they will be menticned but
briefly. The shank of each numeral key 269
comprises two slots, the lower slots of each longi-
tudinal row of keys forming & channel through
which extend three bars, a stop bar 289, a locking
bar 290, and a release bar 291. A stop lever 63 is

-associated with each stop bar 289, being con-

nected therewith through arms 292 (Figs. 16 and
17) and yokes 296, pivoted on shaft 5. Each
stop bar is provided with upwardly projecting
stop lugs located at distances from the several

.key shanks which are proportional to the value

of the different keys. When a key is depressed
and the associated stop bar released for forward
movement, it will move until the stop lug engages
the shank of the depressed key.

Each stop bar 289 is held in home position by
two pawl members 331 and 333 (Figs. 8 and 9).
Each pawl or “zero stop” 331 is controlled by its
release bar 291, which bar is moved forwardly
on the depressxon of any number key of the asso-
ciated row and in so moving lifts its pawl 331.

&
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Pawls 333 are lifted upon the depression of the

machine operating key 741, and when they are so
lifted the stop bars associated with any rows in
which a key has been depressed will move forward
until stopped by the depressed numeral key.

The locking bars 290 serve to lock depressed
keys in depressed position until they are actuated
to release the keys by the operation of another
key in the same row, the associated column re-
lease key, or the universal correction key, or by
the operation of the machine.

After the desired keys have been set and the
machine is operated by depressing -its operating
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lever or operating key, and during the first part
of the forward or downward movement of the
operating lever or key, which latter will herein-
after be more fully described, the universal re-
leasing bar 335 is raised by the operating mecha-
nism. Bar 335 in turn raises all the detent pawls
333 which release all the stop bars 289, allowing
such of them and their respective stop levers 63 as
have also been released by their respective re-
lease pawl 331 in any column where a key has been
depressed to move. forward by the action of a
spring 337 (Fig. 8) until the said stop bar is
arrested by the stop 293 corresponding to the key
depressed, and the stop 64 on the stop lever 63
corresponding to the key depressed is moved into
the path of the finger on the front end of the
gear segment 532 for arresting the latter after it
has moved a number of spaces or teeth as repre-
sented by the depressed key. The operating
mechanism is constructed to release at the be-
ginning of its movement, the stop bars. 289, then
the latter and the stop levers 63 are moved by
the spriags 337, Fig. 8, in advance of the gear
segments until arrested by the bar 145, after
which the operating frame, of which the bars 158
and 145 are a part, is moved and allows the gear
segments to move and the stop levers to continue
their movement in advance of the gear segments
until arrested by the keys depressed, after which
they arrest the forward movement of their re-
spective -actuating gear segments in a position
corresponding to the keys depressed, and the gear
segments actuate their respective accumulator
gears, as has been described.

The universal correction key

Situated at the foot of the column of number
keys of the highest order is the universal cor-
rection key 383, (Figs. 1, 31 and 32). This key
oparates to return all the depressed number keys,
but does not return the total keys if they are de-
pressed. The means by which the universal cor-
rection key returns all the depressed number
keys is as follows: :

384 represents a rock arm ‘pivoted loosely on
a short shaft 385 mounted in a bearing formed in
the front end of the left-hand section 273 of the
keyboard frame, said shaft extending in front of
a filler section 273%. Rock arm 384 extends rear-
wardly in the machine from its pivot. 386 is an
upward projection, near the rear of the arm 384,
to which the lower end of the universal correc-
tion key 383 is pivotally connected. Arm 384
carries a roller 387 projecting latterally above one
of the arms 319 of the universal restoring bar 318.

‘When the universal correction key is depressed
it pushes arm 384 downwardly, causing the roller
387 to press down the arm 319 of the universal
restoring bar 318, thereby causing the latter to
restore all the depressed number<keys to-their
unlocked position, by restoring their lock bars
to normal position.

Identifying shifting keys

345, 356, 357, 358, 452, 469, 470, 471, 472 and
473 represent the keys of a column of identifying
shifting keys, as shown in Figs. 1 and 3.

The identifying shifting keys are constructed
similar to the number keys, and arranged in &
longitudinal row parallel with and to the left
of the number keys, for the purpose of facilitat-
ing their manipulation with the left hand while
the right hand is engaged in setting the number
keys or manipulating the operating key or le-

5 ver, also for the purpose of facilitating the man-

‘identifying shifting keys.

-357, 358 and 471.

1,068,386

ufacture of the ‘machine, these keys beirdg in -

close proximity to the mechanism to which they
are connected. :

The majority of the identifying shifting keys
are constructed to automatically print a sign or
word to the right.of, and adjacent to, the number
printed whenever the mechanism js under the
control of one of these keys, to identify the key
used and the nature of the operation, and for
other purposes which will be treated in connec-
tion with the respective keys.

This row of keys has its differential stop bar
arranged . to the right and its releasing bar to
the left of the central locking bar, and is pref-
erably so constructed that the latter does not
release to restore the depressed key until the
operation of the machine is completed or nearly
completed.

Identifying shifting keys stop bar

488 (Fig. 40) represents the stop bar for the
This stop bar is pro-
vided with stop teeth or lugs 293 like those of the
number key stop bars 289 but less in number,
there being provided one for each of the follow-
ing identifying shifting keys only, viz: 345, 356,
The main detent tooth 294
acts as a stop lug to cooperate with key 473. Only
one auxiliary. detent tooth 295 is provided, whose
only function is to hold the stop bar against
movement until the machine operates, more of
these teeth being unnecessary as the machine
does not release the keys of this row until near
the end of the operation. A lower tooth or lug
733 is provided near the rear end of bar 488, the
purpose of which is to causz printing of certain
clear signs. i

The bar 488 is connected with a yoke 296, as
are the number key stop bars, this respective
yoke connecting with the differential stop lever
63 next to the extreme right. The cooperating
rock arm 53 carries no actuator racks, as it is
used only to position, for printing, suitable sign
type of its respective type head 178 when one
of said identifying shift keys is used. In other
respect this mechanism operates substantially as
do similar parts of the number printing mech-
anism, )

Each of said identifying shifting keys has on
its upper surface an identifying mark to des-

ignate the purpose for which said key is to be

used. .

The locking and release bars for the row of
identifying shifting keys, as well as the mecha-
nisms controlled and operated by them, are fully
described in the parent application. The present
description will be limited to certain of these
keys which effect the movement of an “guxiliary”
character type carrying bar. '

Auxiliary key

The auxiliary key 452 (Figs. 1, 3 and 40) is
guided in slots in the top and bottom of the total
key section of the keyboard frame.

The lower end of the shank of the auxiliary
key rests upon the forward end of a rock arm
457 (Pigs. 5, 38 and 40) which is secured to one
end of a sleeve 458, mounted loosely on a stud
459 secured in the frame 3. To the other end
of the sleeve 458 is fastened a downwardly ex-
tending rock arm 460 to which is pivoted a forked
link 461 which extends rearwardly in the ma-
chine, the forked end of said link straddling a
pin 462 projecting from the side of a downwardly
extending rock arm 463. Arm 463 is fixed to a
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sleeve 464 loosely mounted on the no-print shaft
520 journalled in the frames 3 and 6. In addi-
tion to the arm 463 the sleeve 464 has fixed to it
two arms 466 and 467; the arm 467 being con-
nected to the alternator, as described in the
parent application, the arm 466 extending rear-
wardly and its rear end connecting with actuat-
ing means for the auxiliary sign mechanism.
Near the middle of the arm 466 a link 468 is piv-
ctally secured thereon for the purpose of con-
trolling the totalizer engaging devices in the man-
ner described in the parent application.

The link 461 and the auxiliary key are held
in normal position by a spring 4612 (Fig. 40).

The subtracting key

469 (Figs. 1, 3 and 40) represents the subtract-
ing key. The mechanism actuated by the de-
pression of this key causes items to be subtracted
from either the main or auxiliary accumulators,
and with the parts moved by the auxiliary key
controls the auxiliary sign printing mechanism.

The shank 270 of the subtracting key 469 is
positioned in the keyboard so that its lower end
is directly above and rests upon a flat upwardly
facing shoulder 490 of a curved rock lever 491
secured on a collar 492 which is fast on a shaft 493
mounted in bearings in the frames 3 and 6
A downwardly extending arm 494
of lever 491 carries a link or lever 515 connected
to the auxiliary sign printing mechanism.

The auxiliary sign mechanism

There are two sign printing mechanisms for
printing designating signs (which may be either
words, abbreviations or arbitrary symbols) to the
right of numbers as printed. The first may be
termed the “main sign printing mechanism?®. and
operates to print signs when any shifting key of
the .set, comprising the total keys 345, 356, 357
and 358, the no-add key 471 and the special key
473, is depressed; also to print a sign with the first
number printed and added on an acumulator after
said accumulator has been cleared or all the ac-
cumulators have been cleared. This mechanism
is related to, and has been ‘described with, the
stop bar of the identifying shifting keys.

The second sign printing mechanism is what
may be termed the “auxiliary sign mechanism”
and operates to print signs when either or both
the auxiliary key and subtracting key are opera-
tive; said auxiliary and subtracting keys con-
stituting a set of shifting keys separate from the
above mentioned set. The mechanism for this
auxiliary sign printing is as folows:—

510 (Fig. 35) is a differential stop bar of the
auxiliary sign mechanism, situated in the right
hand portion of the adding section to the right
of the stop bar of the main sign mechanism. It
has stops 511 similar to the number key differen-
tial stop bars, but the arm 534 which it stops, and
the arm 532 which cooperates in the main sign
printing, carry no gear teeth but act only as
positioners for the sign printing type. The aux-
iliary stop bar 510 is rigidly connected by a yoke
512 with a downwardly extending arm 513, con-
nected by a link 514 to a pivot rod 746 (Fig. 40)
supported by a pair of rock arms 707 which are
rigidly secured to each other and pivoled on a
stud 544. ‘The arm 513 is provided with a pivot
or stud at its lower end, which is slidably en-
gaged with a slot in the front end of the bar or
link 514. A spring 514® connects the link 514
and arm 513 so that the members 513, 512 and
510 are moved by said spring in accordance with

11

the movement of link 514, the object of this loose

connection being to allow free movement of the

rod 514 and its adjuncts, while the members 510,

512 and 513 are prevented by the cross bar 145

of the operating frame from being moved to their
fully set position while the machine is in its nor-
mal or inoperative position. The spring 514® is
used in preference to a spring 337 on the differen-
tial stop bar for the reason that the latter might
tend to buckle the link 514,

An auxiliary sign cam lever 515, provided at
one end with a slot cam 745 which embraces the
pivol rod 746, is pivoted at its opposite end to the
arm 494 of the subfracting key rock lever and is
connected near its cam end by a link 516 to the
rear end of arm 466 of the auxiliary key mecha-
nism, The slot cam 745 is constructed with a
dwell at each end and positioned with relation
to the pivot of lever 515 so as to move the pivot
746 two steps as the last mentioned pivot rides
from one to the other of said dwells. Thus when
the auxiliary key is depressed its arm 466 raises
cam lever 515 which causes rod 746 to move link
514 and arm 513 two steps rearwardly, which per-
mits lever 513, yoke 512 and differential stop
lever 510 to move for positioning the proper stop
511 in the path of the auxiliary sign printing arm
when the operating mechanism is thereafter
actuated.

The auxiliary sign cam lever 515 is pivoted to
the arm 494 of the subtracting key rock lever, so
that when the subtracting key is depressed the
lever 515 is bodily displaced and moves the link
514 one step to properly position the stop 511
corresponding to the subtracting sign on the aux-
iliary sign printing head.

Upon the concomitant setting of the auxiliary
and subtracting keys, lever 515 is both bodily
displaced and rocked about its pivot, thus im-
parting a greater amount of throw to the link
514 than is imparted by either key alone, viz.
three steps, and the type bar controlling stop is
positioned accordingly.

The differential stop lever 510 has, therefore,
only four positions, though it may be made to
have more should there be use for more. The
normal or first position is the one which is as-~
sumed when adding is done on the main accumu-
lators, and no sign is printed for this operation,
though a sign could be printed if desired; the
second is the position assumed when subtraction
is performed on the main accumulating mech-
anism; the third is the position assumed when
the auxiliary key alone is set; and the fourth
is the position assumed when subtraction is per-
formed on the auxiliary accumulating mecha-
nism. Signs are printed when the stop lever is
in either of the last three positions. More posi-
tions may be attained if found necessary or de-
sirable.” The differential stop lever 510 is re-
turned by the universal return bar 145, while its
controlling mechanism may remain set for sub-
sequent operations.

No-print key

Sometimes it is desired to add a list of num-
bers without printing the same, and to permit
of doing this a no-print key 470 is provided and
operatively connected with the printing mecha-
nism. The no-print key 470 (Figs. 1 dand 20) is

- arranged in the row of identifying shifting keys.

The lower end of the shank of this key bears
upon a flat upwardly facing shoulder 517 on a
curved rock arm 5i8 mounted on and fast to a
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situated in the column
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sleeve 519 secured to the shaft 520 (Figs. 19 and
38) which may be termed the “no-print” shaft.
This shaft has its bearings in the frames 3 and
6 and has a collar 521 fixed on its inner end ad-
jacent to frame 6. Riveted to the collar 521 is
a depending rock arm 522 which is provided near
its lower end with an elongated transverse pin
523 carrying a roller 524, said pin and roller ex-
tending through an opening in frame 6 and be-
ing position in front of link 196 (Figs. 10 and
19). Link 196 has previously been mentioned as
connecting one of the printing rock heads 193
with the rock arm 197 for causing printing (see
«printing mechanism”). The connection be-
tween link 196 and arm 197 is by means of a
hook £%5 on the former engaging with a pin
526 on the latter. A spring 527 from link 196

to frame 14 normally holds the hook 525 in en-

gagement with pin 526. 528 is a rear hook on
the lower portion of link 196, and 529 is a sta-
tionary pin (on frame 14) adapted to be engaged
thereby when link 196 is swung rearwardly.

When the no-print key 470 is depressed its
shank rocks arm 518 which moves sleeve 519
and with it the no-print shaft 520 which in turn
rocks sleeve 521, This rocks arm 522 rearwardly,
carrying pin 523 so that its roller 524 operates
on link 196, pushing it rearward until the hook
528 of the latter is in locking engagement with
pin 529, and hook 525 is disengaged -from pin
526, whereby printing of numbers is prevented
as long as the no-print key 470 remains de-
pressed; though the accumulation of numbers is
not interfered with.  When the key 470 is re-
leased the spring 527 returns the link 196 to
normal position thereby returning the other ele-
ments of the no-print mechanism to their normal
positions.

No-add key

Means are provided whereby the accumulators
are made inoperative while the printing device
remains operative whereby a number may be
printed without affecting any of the accumula-
tors. The mechanism for this purpose is con-
structed as follows:—

471 (Figs. 1 and 3) represents a no-add key
of identifying shifting
keys. The lower end of the shank of this key
engages with a flat upwardly facing shoulder 530
on & curved rock arm 531 mounted on and se-
cured to a sleeve which is loose on the tie rod
7 between frames 3 and 6 (Fig. 38). The fur-
ther connection for disabling engagement of the
accumulators with the actuating segments are

fully described in the parent application.

: Horizontal rule key
Means are provided for automatically printing

- a horizontal line, as for instance, between the

bottom of a column and its total.

472, (Figs. 1, 3, 41, and 42) represents a hori-
zontal rule key located in the column of identify-
ing shifting keys. The lower end of the shank
of this key engages with a flat upwardly facing
shoulder 548 (Figs. 5 and 41) on a curved rock
arm 549 fast on the sleeve 550 secured to one
end of a shaft 551 having its bearing in frames 3
and 6. To sleeve 550 is secured a depending rock
arm 552 from the lower portion of which pro-
jects a pin or shoulder 553. This pin 553 sup-

" ports the hooked rear end of link 538, the hook

554 of which engages with said pin 553. On the
opposite end of shaft 551 from that on which
sleeve 550 is mounted, is secured a second sleeve

3
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555 having fast thereon a depending rock arm
556 carrying an elongated laterally projecting pin
or shoulder 557 which passes through an open-
ing in frame 6 and contacts with a track or edge
of an upper arm 558 of what may be termed the
horizontal rule lever 559. 560 represents a for-
wardly extending cam arm of lever 559, the cam
face of which is adapted to contact with a roller
561 on the side of arm 148 of the main operating
frame. The horizontal rule lever 559 is pivoted
on one of & pair of upper forwardly extending
arms 562 of the rock arms 72 which support the
universal stop bar 71 of the carrying back stop
arms 68. A universal bar 570 is carried hetween
arms 562 and cooperafes with lugs or arms 571
on the rock arms 53 of the main and auxiliary
sign printing mechanism (Fig. 68). Each of
these arms differs from the arms associated with
the accumulator wheels in having no gear teeth,
also in being formed with a stop lug opposite
to the cam surface of its lug 571, and having its
adjacent surface substantially parallel with and
extending beyond said cam surface, so as to nor-
mally rest against the stop bar 570, A spring
563 exerts a constant upward and forward ten-
sion on lever 559, while the stop or bar 184 co-
acts with a-stop lug on the lever 559 to limit the
upward and forward movements of the latter.
565 represents a tail or cam arm on latch 172
extending forwardly and downwardly over a
roller or pusher member. 566 on the lower part
of lever 559. 567 is a front hook on latch 172,
and 568 is a stop pin cooperating therewith. 569
(Figs. 8 and 9) represents the horizontal ruling
type, one of which is provided on each number
printing type head and all of which are positioned
on their respective type heads one step below the
normally operatively positioned or zero type. It
is therefore necessary to swing the type heads
up one step higher for horizontal ruling which is
accomplished by pulling the actuating gear seg-
ments rearwardly. :
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When the horizontal rule key 472 is depressed, -

its shank presses down on shoulder 548, rocking
arm 549 which turns sleeve 550. Sleeve 550 be-

- ing secured to shaft 551, rocks this shaft, there-

by rocking the sleeve 555 and arms 552 and 556.
Arm 552 in rocking engages its pin 553 with hook
554, pulling link 538 rearwardly, whereby the
neutralizing mechanism is operated and the ac-
cumulator frame is not rocked during the en-
suing operation of the machine, which keeps the
accumulator wheels of both registers out of en-
gagement with their actuators. Arm 556, during
its rocking movement, engages its pin 557 with
the arm 558, rocking the lever 559 against the
tension of its spring 563. This causes cam face
560 to slide under roller 561 and as cam 560 is
inclined the lever 559 is forced downwardly. The
rocking movement of lever 559 causes roller 566
to engage and lift cam arm 565, thereby swinging
latch 172 so that the hook 567 engages with sta-
tionary pin 568, and the carrying mechanism dis-~
engages from the carrying rock lever 168. The
downward movement of lever 559 rocks arm 562
which in turn rocks the arms 72 whereby the
universal stop bar 71 is swung rearwardly, carry-
ing down all the back stop arms 68 from their
normally operative positions. The universal rule
bar 570 is also brought down slightly by the
downward movement of arms 562 and engages
with all the lugs or arms 571, riding along their
respective cam surfaces, while the arms 68 are
simultaneously moved out of the respective paths
of the stop lugs 67, by means already described.
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Diiring the ensuing operation of the machine,
the roller 561 (on the operating frame) presses
down on cam face 560, forcing lever 559 down until
bar 570 is fully depressed, This draws all the
actuating levers 53 back, so that the rule types
569 of the type-heads are brought to the printing
position. The roller 566 follows the inner curve
of the cam arm 565 under the combined influence
of rollers 561 and arm 562.

Each of the releasing dogs 209 has on its upper
edge a forwardly facing shoulder 210 (Fig. 111)
similar to its shoulder 210, which shoulders are
adapted to engage with an auxiliary releasing bar
211# similar in construction to bar 211, and rocked
at each operation of the machine by the heads
193 to which it is secured.

As the arms 176 move up for positioning the
ruling type, they lift the ends of the dogs 209 until
the shoulders 2102 stand in the path of the auxil-
iary releasing bar 2112, and as the operation of
the machine proceeds the bar 2112 is moved rear-
ward, carrying with it dogs 209, and causes the
printing to be done with the ruling types.

‘When the horizontal rule key 472 is released, the
springs mentioned in connection with the various

- parts operated by said ‘key return the respective
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parts to their normal position.
Special key

473 (Figs. 1, 3 and 6) represents a special key
situated in the row of identifying shifting keys.
One purpose of this key is-to position the main
sign mechanism for printing a special sign with
any desired item. For this purpose, a special type
is provided, and if desired a modified stop bar
may be used fto suit the requirements of any
particular business.

Assuming that in a particular business or busi-
ness system it is desirable to indicate a balance
by a printed sign; & special type can be provided
for printing the desired sign in lieu of the sub-
total sign, by holding down the special key 473
while the sub-total key is depressed. For this
purpose the stop tooth or lug 293 cooperating
with the special key is placed on the stop bar to
normally rest nearer its key than the lug cooper~
ating with the sub-total key, so that upon de-
pressing both the sub-total and special key and
operating the machine, the special sign for “bal-
ance” is printed in lieu of the sub-~total sign, with
the number representing the sub-total. The spe-
cial key is not locked down upon depressing it but
is intended to be held down by the operator.

The driving mechanism

The driving mechanism of this machine is con-
structed to be operated manually, although if it is
desired it may be operated by power.

The mechanism comprising this hand operated
driving device is constructed as follows:—

The machine is provided with an operating key
741 (Figs. 1, 2, 3, 6, and 7) and an operating lever
775. In ordinary operations of the machine the
operation of the key furnishes sufficient power;
but in doing heavy work the operating lever
should be used from time to fime to store up a
surplus amount of power, said operating lever
being particularly constructed for this purpose.

The operating lever 775 is removably secured
on the outer end of a transverse shaft 776 which
may be termed the “operating lever shaft”, and
is mounted in the frames 4 and 10 (Figs. 3 and 4).
The shaft 776 has attached to it a segmental body
777 comprising a portion carrying gear teeth 778,
a stop shoulder 779, and a guide portion 780,

The gear teeth 778 of this segmental body mesh
with the teeth of a small gear wheel the rotation
of which transmits power to a spring motor com-
prising a gear 790 on shaft 787. The movement
of handle 775 also releases the main operating 80
shaft 140 for rotation by the spring motor, all as
more fully described in the parent application.

The operaling key

Situated at the right hand side of the keyboard
and extending above the same is a large key 741,
(Figs. 1, 2, 3, 6, and 7), which performs functions
similar to those of the operating lever, and may
be termed the “operating key”. This key com-
prises two stems or shanks, one 807 toward the
front of the machine and the other 808 toward
the back, which pass through two guideways 809
(Fig. 3) secured in the keyboard frame. At their
lower ends the stems 807 and 808 carry lateral
pins 810 and 811, respectively, which work in slots
in front and rear rock arms 814 and 815. The
front rock arm 814 is mounted on a shaft 816 and
has an upwardly projecting ear 817, and the rear
rock arm 815 is mounted on a shaft 818 and has a
downwardly projecting ear 819. A spring 820
connects the ears 817 and 819 and tends to hold
the operating key in its elevated position. Hubs
821 (Fig. 6) are provided for arms 814 and 815,
said hubs being secured to said arms and also to
their respective shafts 816 and 818 so that said 105
shafts are turned by the depression of the oper-
ating key.

Means are provided comprising an arm 823
(Fig. 7) assdciated with shaft 818 and a similar
arm associated with shaft 816, by which the excess 110
of power applied to operating key 741 is stored in
the power spring. Means are also provided
whereby upon'depression of the key 741 the main
shaft 140 is released for rotation by the power
spring, all as more fully described in the parent 115
application.
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The various and functional keys

Situated in a transverse row at the front part y99
of the keyboard of the machine is a series of keys
which may be termed the “various” keys. One
of these keys is situated forward from and be-
tween each pair of adjagent rows of number set-
ting keys; that is, ong is placed between the 325
units and tens columms, a second between the
tens and hundreds columns, etc.; there being in
all one less “various” key than there are rows of
number setting keys. There are also four “func-
tional” keys, three of which are situated in the 139
row with the “various” keys, while the fourth is
placed at the extreme right of the keyboard
and in the transverse row with the number “one”
keys of the several columns of number setting
keys. The “various” keys have certain functions ;35
in common and each has in addition some. one
special function. The common functions of these
keys are vertical ruling, splitting and column
jocking. The performance of each of these func-
tions is in part controlled by one of the “func- 149
tional” keys, three of these keys being assigned
respectively to the functions of column locking,
vertical rule, and splitting. Any one, two, or all
three of the common ‘functions may be per-
formed at the same time. The fourth “func- 145
tional” key operates in conjunction with any of
the “various” keys to control the performance
of its individual or “specific” function. The com-~
mon functions of the various keys will first be
considered. 150
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Splitting or dividing the keyboard

It is often desirable to split or divide the key-
board and printing mechanism, so that two or
more sets of numbers simultaneously set up on
different parts of the keyboard may be sepa-
rately printed. In the absence of a more ex-
pressive term, the word “divide” is hereinafter
employed to define a point at which the machine
is split. For the purpose of splitting the machine,
means are provided as follows:

1st. Means are provided for preventing auto-
matic zero printing across the divide when the
splitting mechanism is operative.

2nd. Means are provided for rendering part of
the total printing mechanism inoperative when
the adding mechanism has been split.

The mechanism for splitting or dividing the
machine into independent parts is constructed as
follows, see Figs. 7, 8, 9, 51, 53, 55, 59, 60, 61, 63,
64, and 66.

Each of the “various” keys has its stem 1011
(Figs. 5, 8, 9 and 63) guided in a slot in the upper
plate 274 of its particular section 273 of the key-
board frame. The mechanisms associated with
the several “various” keys are similar, hence only
one will be des¢ribed. In the forward edge of
each stem or shank 1011 is a notch or depression
1012 which is adapted to engage the top plate 274
of the keyboard frame when the key is depressed
and pushed forward, thereby locking the key in
its depressed position. The lower end of shank
1011 is pivoted to a rock lever 1013 having an up-
wardly projecting finger -1014 which normally
rests against the under side of the plate 274, pre-
venting the elevation of the shank 1011 above
its proper normal position. The lever 1013 is piv-
oted on a pin 1015 which passes through a front
arm on the plate 274 of the keyboard frame.
This plate has a slot extending from front to rear
into which the lever 1013 projects and in which
it is secured by the pin 1015. ILever 1013 has &
downwardly extending arm 1016 which carries
about midway of its length a lateral pin 1017.
Pin 1017 is engaged by & hook 1019 on a rear-
wardly extending link 1018, which has near its
rear end a slot 1020 through which passes a pin
1021 which binds link 1018 to several other parts
about to be described. 1022 represents a pawl
having a slot 1023 near its rear end through
which passes the pin 1021. This pawl is arranged
next to link 1018 and extends forwardly parallel
thereto. . 1024 is an ear on the upper edge of pawl
1022 to which is attached one end of a spring
1025 the other end of which is attached to an
ear 1026 on link 1018. The pawl 1022 has a lower
face 1027, which rests on a horizontal transverse
rod 1028, and a stop 1029 on the forward part of
its upper edge, which stop normally occupies a
position below and to the rear of a horizontal
transverse rod 1030. Next to pawl 1022 is a
short upwardly extending link 1031 which is hung
loosely at its upper end on a transverse rod 1032
and supports with its lower end the pin 1021.
Arranged next to the link 1018, on the side oppo-
site to pawl 1022 is a rearwardly extending link
1033 which is also pivoted on pin 1021, said pin
having its head on the opposite side of this link.
The link 1033 has attached to its rear end a
spring 1034, the other end of which spring is at-
tached to a transverse rod 1035; said spring tend-
ing constantly to pull the pin 1021 and its ad-
juncts into their normal positions. Near the cen-
ter of the link 1033 is pivoted the forward end of
& split bar 1036, the different bars 1036 being
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offset varying amounts near, their forward ends
to accommodate the set of bars to the wide
spaces between the “various” keys and the nar-
row spaces between the elements of the ac-
cumulating and printing mechanisms. The rear
end of the split bar has a downwardly facing
convex head or hinge element 1037, which fits
into an upwardly facing socket or hinge bearing
1038 on an upright rock lever 1039 pivoted near
its center on the shaft 204. The rock lever 1039
has upwardly, forwardly and downwardly ex-
tending arms 1040, 1041 and 1042, respectively.
The upper-arm 1040 has the socket 1038 on its
front edge and extends above said socket, its
upper end forming a cam head 1043 which nor-
mally stands in rear of one of the lips 268 which
have been fully described under the heading
“Automatic zero printing”.

The forwardly extending arm 1041 of lever 1039
ends in a laterally bent lip 10410. A rock arm
10411 is pivoted on the arm 1041 in rear of lip
10410 and extends forwardly over said lip against
which it is pressed by a spring 10412, The arm
10411 extends forwardly in back of the next higher
gear rack arm 53 and normally stands with its
front end just above a stop 1044 on the rear
edge of said arm 53.

The lower arm 1042 has front and rear fingers
1045 and 1046. The rear finger 1046 has a cam
face at its rear end which rests against a front
cam face of a coupling dog of the “no-print-part-
of-total” mechanism, which will hereinafter be
fully described. The arm 1042, at the base of
fingers 1045 and 1046, carries a pin 1048 which
projects laterally to the left above a hook 1049
connected with the detector, to be described here-
inafter.

The operation of the splitting devices above
described is as follows:—

The “various” key at the desired divide is de-
pressed, and that functional key 1050 which con-
trols the split is thereafter depressed. When
any “various” key 1011 is depressed it rocks lever
1013, which pulls forward link 1018, which in turn
draws pawl 1022 forward by means of spring
1025. In moving forward, link 1018 also carries
with it pin 1021, thus drawing forward link 1033
and split bar 1036. The head 1037 of the bar
1036, working in the socket 1038 of rock lever 1039,
rocks the latter with the following results: The
upper arm 1040 disconnects the automatic zero
printing mechanism at the proper place, and fin-
ger 1046 splits the “no-print-part-of-total”
mechanism.

The depression of the “split” key 1050 forces
the bar 1028 up in a manner to be presently de-
scribed, so that stop 1029 is locked in front of rod
1030, whereby pawl 1022, link 1033, split bar
1036, and the parts operated thereby, are re-
tained in their set position, though the “various”
key by which these parts were set may be released.

The loose arm 10411 is provided to allow hori-
zontal ruling to be done while the machine is
split. For this purpose mechanism is provided
which is operable by the horizontal ruling key
for removing to a position where they cannot in-
terfere with the ruling movements of the carrier
members 53 any arms 10411 which may at that
time be in an operative position in rear of their
respective stops 1044. This mechanism, best il-
lustrated in Figs. 41, 42 and 59, is constructed as
follows:

10413 represents a pair of rock arms mounted
loosely on the shaft 204 and extending forwardly
therefrom snd carrying between them at their
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front ends a rod 10414 which extends under all
of the rock arms 10411, The horizontal rule rock
lever 562 (Fig. 41) has an upwardly projecting

portion 5620 having on its upper end a depression’

5621 and an abrupt cam portion 5622 adapted
to contact with a lug on the under edge of one
of the arms 10413. This lug normally rests on
the depression 5621 of the element 5620; but
when the horizontal rule key 472 is depressed,
the cam 5622 is swung so as to lift up on the
said lug until the rod 10414 is raised high enough
to raise any of the arms which may be at that
time in an operated position out of operative
relation with the respective carriers 53. After
the ruling operation is completed, those of the
arms 10411 which have been raised by the rod
10414 will be returned to their pre-ruling position
by their respective springs 10412.

The split key

The mechanism whereby the bar 1028 is forced
up by the depression of the “split” key is con-
structed as follows:—

The split key 1050 (Figs. 1, 45, 46, 47, and 59)
is similar to the “various” keys in construction,
has the locking notch 1012, and is provided with
& cooperating rock lever 1051 mounted similarly
to rock levers 1013. 1052 represents a link piv-
otally attached to the rock lever 1051 and to one
of the side arms 1053 of-the “split frame”, This
“split frame” consists of two arms 1053 loosely
mounted on the transverse rod 1032 and support-
ing between them the rod 1028.

When the key 1050 is depressed it rocks lever
1051 which draws link 1052 forward, swinging
the split frame up so that rod 1028 raises all
the pawls 1022. Those pawls 1022 which are for-
ward are locked from moving back to normal and
those which are in normal position are locked
from moving forward. The rod 1032 is secured
in the side plates 1700 of the functional frame,
more fully described in the parent application.

The vertical ruling mechanism

Means are provided whereby a line of vertical
ruling may be printed between any two adjacent
rows of figures at the same time that said figures
are printed. That is, vertical ruling may be done
between the units and tens, between the tens and
hundreds, and between any other two rows, or
several lines of ruling may be done simultaneously.
As before mentioned, the vertical ruling is done
by means of the “various” keys. The mechanism
for this purpose, as shown in Pigs. 7, 8, 9, 15, 63,
and 67, is constructed as follows:—

Like the split mechanism, the vertical rue

‘mechanism comprises a plurality of similar units,

one of which will be described. Each. link 1018
of the split mechanism has a finger 1054 at its
rear end, which finger extends to the left from
its link 1018 in back of a link 1055 similar to link
1031 of the split mechanism. The link 1055 is
supported by rod 1032 and supports a pin 1056
similar to pin 1021. Next to link 1055 (on pin
1056) is a vertical rule paw! arm 1057, and next
to arm 1057 is a rearwardly extending link 1058
similar to link 1033 of the split mechanism. The
pin 1056 is constructed so as to hold the members
1055, 1057, and 1058 movably together. Pawlarm
1057 is provided with a slot 1059 through which
pin 1056 passes, a stop shoulder 1060 and a lower
face 1061, which face rests on a horizontal trans-
verse universal bar or rod 1062. A spring 1025
holds pawl arm 1057 forward. 1063 represents
& vertical rule bar which is secured to link 1058
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and extends rearwardly therefrom; 1064 repre-
sents a spring connecting the rule bar to its corre-
sponding split bar 1036; and 1065 is a spring from
link 1058 to rod 1035 to hold said link in its rear-
most position. The link 1058 has a slot through
which pin .1056 passes. This slot is provided to
compensate for the difference in movement re-
quired to set the split mechanism and that re-
quired to set the vertical ruiing mechanism, the
latter being less than the former, see Figs. 50
and 63. The vertical rule bar 1063 has at its rear
end an upwardly facing convex head 1066 which
fits into a downwardly facing socket or bearing
1067 in a rock lever 1068 mounted loosely on stop
bar 184. The lever 1068 has a rear arm 1069 which
carries a stud 1070 projecting laterally into a slot
1071 in the rear arm of the adjacent ruling type
carrier or division plate 240 of the printing mech-
anism. 1072 represents a shoulder on the upper
edge of rule type carrier 240, above slot 1071; and
1073 represents a vertical ruling type on the rear
edge of plate or rule type carrier 240 opposite the
printing line. Each rule type 1073 consists of a
p'urality of minute bosses arranged in a row along
the rear edge of the ruling type carrier 240, the
length of the row being approximately equal to
the height of one of the number type, the bosses
being so spaced apart that when several impres-
sions are made by the type in immediate succes-
sion and in a vertical line, the distance between
two adjacent impressions is equal to the distance
between adjacent bosses of each rule type. Al-
though the drawings show the rule type formed
integra’ly with the rule type carrier, an attached

Tule type is within the scope of this invention.

1074 represents two upright printing levers simi-
lar in construction to those of the number print-
ing mechanism. These two levers are arranged
one on each side of the number printing levers
and are actuated by cam arms 186, trip latches
203 and rollers 190, similar to those for the regular
or number printing mechanism. The releasing
dogs 1075 are unlike dogs 209 however, being con-
stantly hooked over bar 211 so that the levers 1074
are operated during every operation of the ma-
chine. 1076 represents side arms of a vertical ruie
printing frame, said frame consisting of two such
arms, pivoted on rod 54 and riveted to their re-
spective printing levers 1074 and the cross bar
1077, which bar is secured between the arms 1076.
Said bar 1077 is normally positioned above and
just in front of shoulder 1072.

Because the levers 1074 are operated every time
the machine operates, cross bar 1077 is driven
rearwardly every time the machine operates; and
because the shou'der 1072 is normally lowered out
of the path of bar 1077, this rearward movement
is usually idle. When, however, one of the “vari-~
ous” keys and the rule functional key are de-
pressed, vertical ruling is done as follows: The
“various” key depressed pulls forward its link 1018
of the split mechanism, causing finger 1054 to
draw forward the upright link 1055 of the related
rule mechanism. This allows pawl arm 1057 to
move forward until stop 1060 stands in front of
rod 1030. At the same time link 1058 is moved
forward, carrying with it ru’e bar 1063, the arcu-
ate head 1066 working in socket 1067 of lever 1068
rocks the latter, raising the stud 1070 and there-
with the rear arm of division plate 240 until shoul-
der 1072 stands in rear of cross bar or universal
rule actuator 1077. When bar 1077 is thereafter
moved rearward it strikes shoulder 1072, driving
plate 240 to the rear so that fype 1073 is driven
to make an impression on the platen. The de-
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pression‘of the vertical rule key 1078, one of the
four “functional” keys heretofore mentioned,
raises bar 1062, lifting pawl arms 1057 until they
are locked by bar 1030 coming either in front
or in back of shoulder 1060.

Referring now to Figs. 8, 9 and 10, it will be
seen that the rod or shaft 184 is a pivot for the
member 1068 of the vertical rule mechanism; a
stop for the members 181 of the printing mecha-
nism, a stop for arm 1041 of the split mech-
anism, a stop for horizontal rule lever 559; and,
as it supports the end plates 184® it serves to
help support the division plates 184°.

Although only a single splitting and a single
vertical ruling mechanism has been described,
there is one such mechanism for each “various”
key and operable thereby, these mechanisms for
each “various” key being counterparts of the
similar mechanisms for every other “various”
key. To provide for vertical ruling without per-
forming the other functions of the “yarious”
key depressed, a bar 1062 acts to latch the pawls
1057 forward in a manner similar to that in
which the “split” pawls are latched by bar 1028.

Te vertical rule key

The means by which the universal bar or rod
1062 is raised is constructed as follows:

1078, Figs. 1 and 45, represents the vertical
rule key, which is similar to the “various” keys;
1079 is the rock lever for key 1078, mounted as
are the rock levers of the “various” keys; and
1080 is a rearwardly extending link connecting
rock lever 1079 to one of the side arms 1081 of
the vertical rule frame. This frame consists of
the two side arms 1081 pivoted on bar 1032 and
supporting between them the universal bar or
rod- 1062,

When key 1078 is depressed, it rocks lever
1079, which draws link 1080 forward, moving the
vertical rule frame up until the rod 1062 hLas
raised all the paw! arms 1057 into a locked po-
sition.

If any of the “various” keys is purposely or
accidentally depressed while the machine is op-
erating, the machine will rule and split at a
position corresponding to the key depressed, the
vertical ruling indicating the divide where carry-
ing has been prevented.

The tommon functional mechanism

As heretofore stated, each of the “yarious”
keys is adapted to partially control the per-
formance of an individual function, in addition
to the functions of splitting, vertical rule and
column locking, which are common to all of the
«yarious” keys. Certain identical mechanisms
are associated with the several “yarious” keys
for controlling the performance of their indi-
viduall functions, and such mechanisms will now
be described, reference being made to Figs. 7, 8,
9, 15, 43, 44, 48, 49 and 67.

1082 represents a plurality of depending links,
one for each ‘“various” key, pivoted on rod 1032.
Each link 1082 carries at its lower end a pin
1083 which secures it loosely to a pawl 1084 and
a pawl supporting arm 1085, both of which ex-
tend forwardly from pin 1083. Each pawl 1084
has an upper extension provided with\\a lateral
finger 1086, and a lower extension provided with
a rearwardly facing hook 1087. Each support-
ing arm 1085 is situated to the left of its re-
spective pawl 1084 and has a lower finger 1088
which is bent to the right under pawl 1084 and
up on the right side thereof. This bent up por-
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tion of finger 1088 is connected to an ear on
the front edge of link 1082 by a spring 1089
which normally holds arm 1085 and its pawl
1084 in their elevated position. The arm 1085
has also a forwardly and upwardly extending
finger 1090 having a bent over ear 1091, which
ear rests against a cam face 1092 on the under
edge of link 1018, which cam face normally acts
as a stop to limit the upward movement of arm
1085 under the tension of spring 1089. The hook
1087 normally rests above and in front of a
locking bar 1093 which is adapted to be swung
forward to engage with hook 1087 when pawl
1084 is in its lower position.

1094 represents a spring extending from the
bent up side of finger 1088 to finger 1086, which
spring holds pawl 1084 and arm 1085 in contact
with each other so that they move as one piece.

When any one of the “various” keys is de-
pressed, its cooperating link 1018 is pulled for-
wardly (as previously described). The forward
movement of link 1018 causes cam face 1092 to
move forward against ear 1091, forcing down
finger 1090. This moves arm 1085 down, draw-
ing pawl 1084 with it by means of spring 1094,
until hook 1087 stands directly in front of lock-~
ing bar 1093.

When the specific functional key is now de-
pressed, it moves bar 1093 into engagement with
hook 1087, drawing paw! 1084, arm 1085 and link
1082 forward, and the specific function of* the
particular “various” key depressed is thereby
rendéred operative, as explained hereinafter.

The mechanism whereby the locking bar 1093
is moved forward is constructed as follows:—

The locking bar 1093 is supported by rock arms
1095 pivoted on rod 1030. The bar 1093 and
arms 1095 are preferably formed of a single piece
of metal benf into the desired shape.

1096 (Figs. 1, 65 and 66) represents the specific
functional key. This key is provided with a
pair of notches adapted to engage with the key-
board frame when depressed and moved for-
wardly, so as to hold said key in a depressed posi-
tion. Instead of being pivoted to.its rock lever,
an opening 1097 is cut in the side of the key 1096.
which opening receives one arm of the rock lever
1098. 1099 represents a link connecting the
lower arm of lever 1098 with one of the rock
arms 1095. oo '

When the key 1096 is depressed it turns lever
1098 about its pivot, pulling link 1099 with it
which ‘draws arm 1095 forward, carrying with it
the locking bar 1093.

E?.ch of the links 1082 is connected; either
directly by a link or indirectly by a yoke, an arm
and a link; to the mechanism for the perform-
ance of the particular function controlled by its
related “various” key. Certain of these particu-
lar functions and their mechanisms will be fully
described hereinafter.

The special rule mgchanism

Means are provided for printing special charac-
ters or rule line elements which combine to form
a special rule line, to supplement the vertical
rule lines already mentioned; the purpose of this
special ruie being to divide the record sheet into
column spaces, while the “vertical rule” is to
subdivide the column spaces.

The mechanism whereby this special rule line
is printed is as follows:—

Mounted on the auxiliary sign type head at &
point normsally opposite the printing point is a
special rule type 1720, (Fig. 36) which may be
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adapted to print either an extra heavy rule line,
or two narrowly spaced lines, or any desirable
character, so as-to differentiate from the verti-
cal rule.

1721 (Figs. 1 and 68) represents that one of the
“various” keys which controls the special ruling,
and which has its “common functional mecha-
nism” connected to a bar 10362, which bar is
similar to the split bars 1036. 10392 represents
an arm operable by the bar 10362, said arm being
pivoted oh the bar or shaft 204 and connected
with the bar 10362 by a head and socket similar to
those used for connecting the members 1036 and
1039. The arm 1039+ is provided near its upper
end with a cam face 1722 which is adapted to co-
operate with a finger 1723 formed on the dog
2092 of the auxiliary sign printing mechanism
for lifting said dog. The spring 207 of the auxil-
iary sign printing mechanism, as well .as the
springs 207 of the units number printing mecha-
nism and the main sign printing mechanism, is

directly connected to the releasing dog, there be--

ing no automatic zero printing latch mounted on
any of these three releasing dogs.

The operation of this mechanism is as follows:

The “various” key 1721 is first depressed, set-
ting its “common functional mechanism” ready
for operation; after which the specific functional
key 1096 is depressed, operating the set mecha-
nism to draw bar 1036* forward, carrying arm
1039 with it, whereby the eam ‘1722 forces up
the finger 1723 until the dog 209= stands with its
upper shoulder 210% in the path of the bar 211s,
so that the special rule will be operated to print
at every operation of the machine, except such
operations as control the asuxiliary sign printing

" mechanism for printing identifying signs.

The column lock

Means are provided for locking any one or more
of the columns so that any number key which is

set in the selected column or columns will remain

in its set or operative position during successive

operations, thereby repeating the printing of the'

number set in such column or columns, while the
keys of the other columns remain under the con-

trol of the ordinary locking and releasing mech-.

anism and are released during each operation,
To. accomplish this, the operator depresses the
“various” key at the foot of and to the right of
the column which it is desired to lock, or in the
case of the units column depresses the split key
1050 (which controls this function in the units
column) and, while said key is depressed, locks
down the “column lock” key 1115 (Figs. i and
51), afterwards releasing the “various” key. The
selected column will then repeat at each oper-
ation of the machine until the column lock key
is released. The release of the column lock
key renders the machine again normal. The
mechanism for this purpose is illustrated in Figs.
1, 8,9, 15, and 51 to 55 inclusive and is constructed
as follows:—

Pivoted at 309 on each numeral key locking
bar 290 is a lever 1100, which projects rearward-
ly and upwardly, terminating in a shoulder 310,

o+ adapted to be engaged by the overturned end 316

of a lever 317 (Fig. 56). Lever 317 is pivoted on

" rod 278 and has a forked lower end adapted to

70

1]

engage a bar 318, which bar is moved upwardly

~and forwardly near the middle of each opera-

tion of the machine by mechanism fully described

_in the parent application. Obviously when this

movement of bar 318 occurs and any shoulder 310
is in the path of the part 316 its locking bar will
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be retracted, and the keys of the associated row
restored to normal position. A spring 314 con-
nects the lower arm of each lever 1100 with an
arm of its tension finger 311, said spring con-
stantly tending to. raise lug 310. 1102 is a stop
finger on lever 1100 which by engaging the under-
side of lock bar 290 limits the upward movement
of lug 310. Pivoted on the pin 1015 are two

‘rock arms 1103 and 1104 spaced apart by a wash-

er 1105. The elements 1103, 1104 and 1105 are
secured together by a rivet and move as one piece.
The arm 1103, which is to the left of its compan-
ion arm 1104, is in the same plane with lever
1100, and has a lower front face which is posi-
tioned over the rear arm of said lever 1100 be-
tween the lug 310 and the pivot pin 309. The arm
1104 has an upwardly facing shoulder 1106 which
engages normally with the under side of the top
plate 274 of the keyboard frame to limit the up-
ward movement of arms 1103 and 1304, 1107
represents a depending latch mounted on the side
of arm 1104, said latch 1167 having s hook 1108
and a cam face 1109 on its front edge. 4 spring
1110 on latch 1107 has its other end attached to
an ear on arm 1104 and iends to hold latch 1107
forward and arms 1103 and 1104 upward. The
cam face 1109 cooperates with a finger 1111 on
the rock lever 1013 of the “various” key to its
right, or in the case of the units column with
a similar finger on the rock lever of the split key,
so that when one of the “various” Xeys or the
split key is depressed it allows lateh 1107 to move
forward, enabling the hook 1108 of latch 1107 to
engage a bent over finger 1112 on a rock arm 1113,
The rock arms 1113 of the several columns are
bivoted on rod 278, which rod supports the front
of the keyboard sections, and these arms extend
forwardly from said rod, their frong forked ends
straddling the universal column lock bar or rod
1114, : '

When one of the “various” keys is depressed,
it swings finger 1111 forward allowing the latch
1107 to its left to move forward and engage its
hook 1108 on finger 1112. “The column lock key is
now depressed, which swings the column lock
bar 1114 down, as will be described hereinafter.
The column lock bar 1114 rocks arms 1113, caus-
ing such fingers 1112 as are engaged by hooks
1108 to pull down the respective latches 1107
which carry with them the respective arms 1103
and 1104. Each arm 1103 so moved, strikes its
lever 1100, rocking it so that the lug 310 is de-
pressed out of the path of the restoring finger 316,
which finger passes idly over lug 310 at each sub-
Sequent operation of the machine, and the locking

. bar of the selected colurn is not, restored to nor-

mal, so that the same key is held depressed dur-
ing any desired number of successive operations
of the machine,

After the column lock key is depressed, the
“various” key or keys which have been depressed
are released and move their fingers 1111 from the
position shown in dotted lines in Fig. 53 to the
position shown in full line in the same figure.
The relative positions of the centers of the several
moving parts are so arranged that the finger 1111
when returned to normal rests against the front
face 1109 of the latch 1107 without moving the
latch far enough rearward to discngage hook
1108 from finger 1112. When the column lock
key is thereafier released, the latch 1197 is moved
up by its spring 1110, and the face 1109 (being in-
clined) forces latch 1107 back:to its normal po~-
sition, '

' o
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The mechanism whereby the column lock bar
is depressed is constructed as follows:—

1115 (Fig. 51) represents the column lock func-
tional key which is situated at the left of the key-
board in front of the column of identifying shift-
ing keys.” The key 1115 has a lock similar to
those of the “various” keys and the lower end of
its shank is pivoted to the rear end of a rock arm
1116, the front end of which rock arm has a hub
which is mounted on and pinned to the end of
the short rock shaft 385. Said rock shaft is re-
ceived in bearings in & hoss formed on the front
end of the filler section 2732 of the keybhoard
frame, said filler section being situated between
the section carrying the row of number keys of
the highest order and the section carrying the
identifying shifting keys. An arm of this filler
section projects forwardly of the other sections
of the keyboard and carries the boss above re-
ferred to at its forward end. Shaft 385, at the
other end from that to which arm 1116 is secured
and adjacent to the point where the universal
correction arm 384 is mounted, has secured to it
o rearwardly extending arm 1118 the rear end of
which normally rests over a finger 1119 carried
by one of a pair of side arms 1120. These arms
1120 are pivoted on the rod 278, which supports
the front part of the keyboard frame sections,
and support between them the column lock bar
1114, which bar receives the forked ends of rock
arms 1113 as above described.- 1121, Fig. 8, rep-

- resents a spring which is secured to the right

hand arm 1120 and serves to support arms 1120
and rod 1114. :

When the column lock key 1115 is depressed
1t rocks arm 1116 and shaft 385, moving arm 1118
down upon finger 1119 of side arm 1120, thereby
depressing the column Jock bar 1114. As the col-
umn lock bar moves down it rocks all the rock
arms 1113, but operates to lock only those col-
umns whose latches 1107 have been allowed to
move forward by the depression of their related
“yarious” keys.

The paper carriage

The carriage and its adjuncts are illustrated in
Figs. 1, 4, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, and 72
to 102 inclusive. :

The mechanism for supporting and feeding the
paper or sheet which receives the record is con-
structed as follows:— .

1122 represents the carriage track comprising
a channel bar secured by screws or in any de-
sired manner to the rear frame 2 of the machine,
the flanges 1123 of said channel har projecting
rearwardly from said frame 2 in parallel hori-
zontal planes. The channel bar 1122 might be
cast with and form part of the rear frame 2, but
for purposes of manufacture it is preferably
formed of a separate piece. The upper flange 1123
has a ball race or groove 1124 (Figs. 3, T and 11
formed in its upper surface near its rear edge,
and the lower flange has a similar ball race 1124
formed in its lower surface near its rear edge,
the upper and lower races 1124 lying in the same
vertical plane and parallel to each other. The
ends of the carriage track 1122 project beyond the
sides of rear frame 2. .

On this track is mounted a transversely mov-
able carriage 1125, on which carriage the trans-
verse sheet supporting platen or roller 182 is
mounted in such a manner as to be capable of

moving with the carriage and also movable for-'

ward and backward, or at right angles to the

direction of movement of the carriage, into and

"piece 1145 and
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out of the printing relation to. the type carry-
ing heads or segments 178.- The carriage is pref-
erably formed of a single piece of metal having
a channel formed horizontally therein. The
flanges 1126, forming the sides of this channel,
extend forwardly from the main body of the
carriage in parallel horizontal planes and have
grooves or ball races 1127 (Figs. 2 and 11) formed
in their inner surfaces, which grooves are po-
sitioned in the same vertical plane as the grooves
1124 of the carriage track. }

The carriage 1125 is formed . with stiffening
ribs 1125% extending vertically and at right an-
gles to the flanges 1126, the end ribs 1125* being
projected - upward and forward, forming arms
1129 and 1130 which terminate respectively in a
journal seat or bearing (see Figs. 4 and 72).
Balls 1128 cooperate with the registering grooves
1194 and 1127 of the track and carriage, form-
ing bearings for the latter in its movements.

The means for operatively connecting the
platen with the carriage comprises the pair of
supporting arms 1129 .and 1130 of the carriage;
a pair of intermediate upright rock arms or
frame ends 1131 and 1132 (Figs. 11 and 62) 100
secured on the right and left end portions re-
spectively of a transverse rod. 1133 which has
its bearings in supporting arms 1129 and 1130;
and two platen supporting rock arms 1134 and
1135 pivoted at their rear ends on the upper 105
ends of the intermediate rock arms 1131 and
1132 and pivotally supporting the platen shaft -
1183 at their front ends. The rock arms 1131 and
1132 are secured together at their lower ends by a
bar 1136. These three elements, 1131, 1132 and {19
1136, constitute a “platen swinging frame” or
yoke, which is preferably stamped from a sin-
gle piece of sheet metal and secured to the shaft
1133 as above mentioned. Each of said arms
1131 and 1132 has a bent over finger 1137 (Figs. 115
11 and 72) which supports its adjacent platen
supporting arm or frame end 1134, 1135.

The record sheet is held against the platen
by means of a roller 1138 (Figs. 8 and 93) and
spring clips or paper guides 1139 and 1140 (Figs. 195
1, 8, and 92), all three of which press the sheet

80

95

_against the platen. The roller 1138 acts as a

presser roller to assist the platen in feeding the
record sheet, and is supported pivotally by the
front ends of a pair of arms 1141 which also sup- 125
port upper and lower paper directing or guid-’
ing plates or tables 1142 and 1143 (Fig. 15). One
of the arms 1141 is pivoted on a boss 1144 (Fig.
11) of the platen supporting arm 1134, and the
other of said arms is pivoted on a similar boss
1144 (Fig. 62) of the arm 1135. 1145 repre-
sents a finger piece on the left hand arm 1141,
and 1146 (Pig. 12) a finger piece on a boss of
the arm 1135. 1147 (Fig. 93) is a spring which
is coiled around the boss 1144 on the rock arm 135
1135 and has one end pressing against the finger
the other end seated against the
boss which carries the finger piece 1146. The
purpose of this spring is to hold the roller 1138
yieldingly against the platen 182 or the record 140
sheet carried thereby. =Y
The spring clips 1139 and 1140 (Fig. 92) are
constructed similarly to each other but reversed,
so that one cooperates with the right and the
other with the left end of the platen. Each of 145
these clips, beginning at its lower or free end,
curves upwardly around a portion .of the face
of the platen, extends rearwardly, and is bent
upwardly and forwardly about three sides of a
square bar 1149 (Fig. 12.) The bar 1148 is 350
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non-rot%tably secured in recesses or seats formed
in hosses 1149* (Fig. 62) on arms 1134 and 1135.
Secured to each of the clips 1139 and 1140 is
a tension spring 1150 (Fig. 92) which presses
against the fourth or front side of bar 1149,
holding the clip in frictional and slidable en-
gagement with the bar 1149 and pressing down
the lower portion or finger of the clip on the
platen. -The head of the rivet securing the spring

1150 and the clip together is extended outward-

ly to form a handle or finger piece by means of
which the clip may be shifted from one position
to another on the bar 1149 and platen 182.

When it is desired to place a sheet in position
for printing, the sheet is passed down along the
front face of table or guide plate 1142 onto the ta-
ble 1143 which directs it between the platen and
the presser roller 1138. Upon now turning the
platen, the paper is fed up between the platen
and clips 1139 and 1140 which hold the paper
down on the platen. The sheet passes under
bar 1149 and out of the machine again over the
upper table 1142,

The paper culier

1151 (Figs. 10, 11 and 15) represents a paper
cutter bar which is provided with a longitudinal
flange along one edge and with a series of teeth
along its opposite edge and with bent up ends,
forming ears or flanges 1152 having therein ap-
ertures of a shape conforming to the cross sec-
tion of bar 1149. This bar has been described

"~ as “square”, buf it may have any other non-cy-
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lindrical shape. The paper cutter is thereby non-
rotatably secured in rear of the platen, with its
serrated cutting edge over the paper leaving the
machine. The record sheet may be cut off at the
desired line by first causing said line to coin-
cide with the cutting edge of the paper cutter
and then raising the paper with sufficient pres-
sure against the serrated edge. This paper cut-
ter is preferably formed by stamping it from
sheet metal and bending the longitudinal and
end flanges substantially at right angles to the
body of the cutter and to each other.

The paper guigie

Means are provided for guiding the lateral
edges of the record sheet as it enters the machine.

1153 (Figs. 12 and 91) represents a paper edge
guide carrying an angular bearing or lip 1154
which fits against the rear and upper sides of
the angular paper cutter or bar 1151 and pro-
jects forwardly beyond said bar. 1155 represents
2 tension spring riveted to the forward projec-
tion of lip 1154, extending under and in front
of said paper cutter or bar 1151 and pressing
against the same, thus holding lip 1154 forward
and down against bar 1151. The rivet which
secures lip 1154 to spring 1155 projects upward-
ly, forming a finger piece by which guide 1153
may be moved along said bar or paper cutter to
different positions thereon.

Ordinarily two guides are used, and the rec-
ord sheet is fed into the machine between and
with its edge bearing against the guides 1153,
which causes the sheet to enter straight and
guides it after it enters. :

The platen swing

Means are provided for moving the platen for-
wardly and downwardly upon the carriage from
the normal position, shown in Fig. 10, to the
printing or impression receiving position, as’
shown in Fig. 11. . .

19

The platen is held in its normal or elevated
position by a spring 1156 (Figs. 4 and 102) coiled
about rod 1133. One end of spring 1156 is se-
cured to rod 1133 while the other end runs down
on the carriage frame. A pin 1157 on the car-
riage arm 1129 acts as a stop for front and rear
shoulders 1158 and 1159 (Fig. 90) on platen swing

‘frame arm 1131, thus limiting the swing of the

platen in both forward and rearward directions.

1161 (Fig. 102) represents a roller mounted 85
on the lower arm of an upright rock lever 1162,
The roller 1161 bears against the cam disk 142
which is mounted on the main operating shaft
140, as described under “Main operating frame
mechanism”. The lever 1162 is pivoted on the .
transverse rod 204 near the frame 10 and carries
on its upper end a lateral pin 1163; said pin works
in a slot 1164 in the forward portion of a rear-
wardly extending link or pusher 1165. A spring
1166 is attached at opposite ends to ears on
lever 1162 and link 1165 and thereby holds said
lever and link so that the pin 1163 normally rests
in the front portion of slot 1164. 1167 represents
a spring connecting the upper arm of lever 1162
with an ear on one of the end plates 234, de-
scribed under “Printing mechanism”, said spring
constantly exerting tension on said lever 1162
to press roller 1161 against its cam 142. The
rear portion of link 1165 is bent over and on the
upper surface of this bent over part and at 105
the rear end thereof is mounted an upright .
roller 1168 which normally stands just in front
of bar 1136 of the platen swinging frame. The
bent over portion of link 1165 is supported by a
rest 1169 in which it slides, said rest being' mov- 110
able so as to raise and lower the rear end of link
1165 and its roller 1168, for a purpose hereafter to
be described. ' ' :

When the machine is operated, the shaft.140
turns the cam disk 142. The periphery of said 115 °
cam disk is of such configuration as to move the
roller 1161 back and forth as the shaft 140 re-
volves. When cam 142 moves roller 1161 for-
ward the lever 1162 is rocked thereby and moves
link 1165 rearward, forcing roller 1168 against 120
bar 1136 and .swinging the platen down to the
printing position (Fig. 9) against the tension of
spring 1156.. As the disk 142 again comes to
its normal position the lever 1162, link-1165 and
roller 1161 are returned to normal position by the 1285 -
spring 1167; allowing spring 1156 to return . the
platen to its normal position (Fig. 8), in which
position the printing on the record sheet is
visible to the operator.

The loose connection between pin 1163 and slot 130
1164 is provided to compensate for any lack of
uniformity in the thickness of the record sheets

90
95

100

used.

vThe paper feed 135

The mechanism whereby the paper is fed for-
ward is best shown in Figs. 4, 12, 72, 88, 89, and
102, and is constructed as follows:—
. 1170 represents a plate or bar provided with
spaced lateral fingers which are curved around
the rod 1133 and form bearings for supporting
said plate, which latter comprises a depending
element or bar 1171 which stands in the path
of roller 1168 of the platen swing mechanism
when said roller is in its elevated position. The 145
left end of the bar 1171 is provided with an ex~
tension 1171 which is curved rearwirdly and
upwardly and then to the left, and carries at its
end a tenon 1172 (Fig. 89). The tenon 1172
extends into and exactly fits & slot 1173 formeq 150
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in the lower arm 1174 of an L-shaped rock lever
mounted loosely on shaft or pivot rod. 1133, thus
rigidly connecting, members 1170 and 1174. The
upper arm 1175 of this rock lever has pivoted
thereto a pawl 1176. Pawl 1176 engages with
the teeth of a ratchet wheel 1177 which is riveted
to a spacing washer 1178 and gear wheel 1179.
The ratchet, washer and gear wheel are mounted
on shaft 1133 so as to turn together freely there-
on. The ratchet wheel is also engaged by & pawl
1180 (Figs. 13 and 89) which is pivoted to the
side of the carriage arm 1130. The pawls 1176
and 1180 are held in engagement with the ratchet
wheel by a spring 1181 connecting said pawls.
1182 represents a gear wheel mounted on and
frictionally secured to the platen shaft 1183. -

In ordinary line spacing operations, the roller
1168 when forced rearward strikes first against
bar 1136 for swinging the. platen. Should bar
1171 of the line space mechanism be far enough
rearward to escape contact with roller 1168, as
is the case when several items are to be printed
in a horizontal line, the gear wheel 1182 would
roll about gear wheel 1179, the resistance of
pawls 1176 and 1180 being sufficient to prevent
rotation of the latter gear wheel. As the platen
then moves up from its printing position the gear
wheel 1182 rolls back about gear wheel 1179.
However, if bar 1171 is in its normal position, as
in ordinary line spacing, the gear wheel 1182 rolls
about gear wheel 1179 until roller 1168 engages
and begins to move bar 1171. As this bar is moved
it raises its extension 1171%, which rocks lever
1174—1175. The arm 1175 carries with it the pawl

1176 which turns the ratchet wheel 1177 and

thereby turns gear wheel 1179, so that gear wheel
1182 does not roll about wheel 1179 during the
remainder of the movement to the printing posi-
tion. The foregoing movement brings a new and
lower portion of the record sheet to the printing
line. During its entire return movement to nor-
mal position, the wheel 1182 rolls about the wheel
1179, rotating the platen a greater distance than
it was rotated in the downward movement to the
printing position.

Means are provided for feeding the paper a
greater or less amount, or temporarily disabling

the paper feed, according to the character of the -

work -being done. .

When several items are to be printed in a hori-
zontal line, it is desirable to make the paper
feed mechanism inoperative- while the platen
swing mechanism remains operative; in ordinary
work it is desirable to have the paper fed a line
space at each operation; and in certain work
its is desirable to have the paper fed two line

. spaces at each operation. The mechanism for

accomplishing these ends is constructed as fol-

“lows:—

1184, (Fig. 88) represents a paper feed ad-
justing levér mounted loosely on shaft 1133 and
having a finger piece 1185. The rear part of
lever 1184 has a flat upper surface 1186 which
rests under the extension 1171® adjacent to the
tenon 1172. 1184 has also upper, intermediate,
and lower downwardly facing rear stops or shoul-
ders 1187, 1188, and 1189 respectively. 1190
represents a spring arm secured to the carriage
1125 and pressing constantly against the rear of
lever 1184. The spring arm has a finger piece
1191 and a stop shoulder 1192 which shoulder
cooperates with one or another of the stops 1187,
1188 and 1189. '

When the stop 1187 is in engagement with
shoulder 1192, the flat upper surface 1186 is in
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its lowest position and the plate 1170 is posi«
tioned so, that the bar 1171 is in its foremost
position. In this position the roller 1168 will
swing the bar 1171 a relatively great distance .
and the paper is fed its greatest amount, which 80
in this machine is designed to be two line spaces.
By shifting the . finger piece 1185 forward, the
intermediate stop 1188 is brought into coopera-
tive relation with shoulder 1192, and the. bar
1171 is swung rearward until it is operable by 85
roller 1168 during only the last part of the rear-
ward stroke of the latter; and thus the paper is
fed a less amount or (in this case) a single line
space. By shifting the finger piece 1185 still
further forward, the stop 1189 is brought into 90
engagement with shoulder 1192, and bar 1171 is
carried so far rearward that it is out of reach
of roller 1168, and the paper feed mechanism is
inoperative. When single or double line spacing
is again desired the shoulder 1192 is forced rear- 95
wardly by pressing on its finger piece 1191, and
the lever 1184 is adjusted by means of the finger
piece 1185 to bring stop 1188 or stop 1189 above
the shoulder 1192.

As has been already described, the platen sup- 100
porting arms 1134 and 1135 rest on fingers 1137
of the upright rock arms 1131 and 1132, This
arrangement of the above mentioned parts po-
sitions the -platen gear wheel 1182 to properly
mesh with its driving gear 1179. By raising the 105
platen and d'sengaging the gear 1182 from the. .
gear 1179 the platen may be turned any integral
number of line spaces and again lowered to re-
engage said gears. :

Platen swing lock 110

Means are provided for locking the platen
down in the printing position during & succession
of operations, when it is not desired to have the
platen swing at each printing operation. As 1318
shown in Fig. 90, this mechanism is constructed
as follows: :

1194+ represents a locking lever mounted piv-
otally on the intermediate rock arm 1131 of the
platen swing mechanism (previously described). 320
The forward end of this locking lever is pro-
vided with upper and lower faces 1193 arranged
gt an angle with each other, and the rear end
is formed into a finger piece. 1194 represents a
notch formed in the lower edge of the lever 1194* 395
and adapted to engage with pin 1157 on carriage
arm 1129, described in connection with the platen
swing. 1195 represents a spring secured to the
rock arm 1131 and bearing normally against
the upper face 1193. 130

When it is desired to lock the platen down in
the printing position the platen is moved down to
tl}e printing position by hand, and the finger
piece on' lever 1194® is pressed down; this en-
gages the notch 1194 with the pin 1157, and
changes the position of the faces 1193, so that the
spring 1195 bears against the lower one of the
faces 1193 and holds the lever 11944 in engage-
ment with pin 1157. When it is desired to re-
lease the carriage from the lock, the finger piece
is lifted up and the platen swings back to its
normal position by means of its spring 1156. As
the lever is thus raised the spring 1195 again
contacts with the upper face 1193, and the lever
1194# is thereby held from engaging with the
pin 1157, . s

135

14¢

Paper feed operative and inoperative

Means are provicied, a8 shown in Figs. 101 and .
103, for raising and lowering the platen swing- 150
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ing link or pusher 1165, so as to render the paper
feed operative and inoperative at will.

As previously stated, the platen swinging link
1165, Fig. 102, is supported at its rear end by a
rest 1169. This rest or movable support is the
upper arm .of a rock lever 1196 pivoted to the
inner side of the rear frame of the machine.
1197 represents a second arm of the lever 1196,
said second arm being bent forward and then
laterally of the machine and terminating in a
forwardly extending finger 1198. The finger 1198
stands under the free end of a rock arm 1199 piv-
oted to the rear frame. A finger 1201 of a
depending rock arm 1200 having the same pivot
as arm 1199, rests on the upper edge of arm 1199,
Near its lower end, arm 1200 carries a pin or
stud 1202 which projects through a slot 1203 in

.. oné end of a link 1204. Link 1204 carries at its
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opposite end a pin 1025 which projects through
an inverted V-shaped slot 1206 in the rear frame.
The portion of pin 1205 which extends out from
the rear of the frame forms a finger piece for
moving said pin from one “leg to the other of
the slot 1206. 1207 is a spring on lever 1196 for
holding arms 1196 and 1197 in their elevated
positions. 1208 represents a spring ‘from the
lower end of arm 1200 to an ear on link 1204 be-
low the pin 1205, said spring holding pin 1202

‘in the right end of slot 1203 and holding pin

1205 down into either of the legs of slot 1206.
Arm 1199, being in contact with finger 1198, acts
as a stop for lever 1196 when the latter moves
up under power of spring 1207, and the arm 1199
is stopped by finger 1201. For the present, arms
1199 and 1200 may be considered as one piece,
and the link 1204 may be considered as pivoted on

-pin 1202.

When the pin 1205 is in the left leg of slot
1206 the arm 1199 acts only as a stop for the

upward movement of lever 1196, and the link -

1165 is held in its elevated position, so that the
pusher or its roller 1168 may swing the platen
and also feed the paper. By moving pin 1205
over into the right hand leg of slot 1206 the link
1204 rocks arm 1200, which forces arm 1199 down,
carrying with it finger 1198 and rocking'the
Jever 1196, so that the rest 1169 is moved down;
whereby link 1165 assumes its lower position, so
that roller 1168 when moved engages the platen
swing frame bar 1136 only, passing under the
paper feed bar 1171, and the paper feed is ren-
dered inoperative.

- The carriage feed

The carriage is ‘moved forward or leftward by
a propelling device which may be of any suitable

_or approved construction; that shown in 'the

65

drawings (Figs. 2, 3, 4, 8, 9, 72, 13, 74 and 76)
consisting of a driving band or strap 1209 con-
nected at one end with the carriage and at its
opposite end with a drum 1210 which is mounted
as follows: B

A pivot, screw or stud 1211 extends rearwardly
from the rear frame 2 and has rotatably mounted
thereon a hub 1212 which is screw threaded at
one end and formed integrally with a flange or

. disk 1213 at its other end. A sleeve 1214 is seated

70.

- 76

on the hub 1212 and held in fixed position there-
with by means of a cap or nut 1215 which is
engaged with the screw threaded end of the hub
1212, so that the members 1212, 1213, 1214, 1215,
and a’bell 1216 rotate as one piece on the-pivot
1211. ‘The bell 1216 is secured to the nut 1215 in
any desirable way, and any proper and preferred

mechanism may be employed for ringing the bell -

21

when the carriage reaches the limit of its move-
ment.

Rotatably mounted upon the sleeve 1212 and
within the flange of the drum 1210 is the spring
casing or drum 1217, this casing being formed
with inner and outer flanges 1218 and 1219 re-

80

. spectively, the outer flange being formed with

ratchet teeth 1220. 1221 represents the main or
carriage driving spring which is coiled inside the
casing 1217 with its inner end secured to the inner
flange 1218 and its outer end fast on a pin 1222

85

_ secured to the flange or disk 1213. Secured to

the front side of disk 1213 and spaced apart there~
from by a washer is a ratchet wheel 1223 provided
with a double pawl 1224. The pawl 1224 is mount-
ed loosely on a hollow stud or journal 12242
supported by the rear frame 2 and having a shaft
or axle 1225 journalled therein, Figs. 4, 14, and
72. The ratchet wheel 1223 is held stationary
except when the tension of spring 1221 is in-
creased or decreased. Secured to the shaft 1225
is a pawl 1226 which is normally inoperative but
is adapted to be thrown into engagement with
the ratchet teeth 1220 for removing the carriage
from the driving influence of the spring 1221, as
will be fully explained under the “Two column
mechanism”.

The drum 1210 forms a spring casing for &
comparatively licht take up spring 1227, the outer
end of which is fastened to a pin projecting from
rear side of the main spring casing 1217 and
the inner end being secured to the drum 1210. A
stop 1228 on casing 1217 cooperates with a palr
of stops 1229 on the drum 1210, for driving said
drum by the power of said main spring 1221 and.
permitting the drum 1210 a limited amount of
movement independent of the main spring when
the latter is rendered ineffective by the engage-
ment of pawl 1226 with the ratchet teeth. This
limited amount of movement is allowed the drum 115
1210 for the purpose of taking up slack In the
band 1209 which occurs in two column work, as
will be fully explained hereinafter. ’

1230 and 1230® (Figs. 4 and 94) represent a
plurality of sleeves secured to the lower- rear 120
part of the carriage 1125 and supporting a rod
1231. The rod 1231 is adjustable longitudinally

by means of a screw 1232 fitted in the right
hand end sleeve 1230% and abutting the end of
rod 1231. The outer end of the screw 1232 is 125
formed into a finger piece or knob for turning
said screw, to force it against or withdraw it
from said rod. 1233 represents a plurality of
sleeves mounted on and secured to the rod 1231,
each of said sleeves carrying an arm 1234 which 130
extends forwardly, ending in a tenon 1235, the
several tenons 1235 supporting a rack bar 1238
(Figs. 13, 62, and 72). The teeth of rack bar
1236 project downwardly and engage with the
teeth. of a gear wheel-1237 (Figs. 8 and 9) se- 135
cured on a bushing 1725 said bushing being
fast on a short shaft 1726 having its bearings

in the rear frame and a bracket 1727 secured

to the rear frame. Mounted on the short shaft: )
1726 and abutting against the bushing 1725 with 140
a rear extension of its hub-is a beveled gear
wheel 1928, 1729 (Fig. 4) represents a spring
coiled about the rod 1231 between one of the
sleeves 1230 and its adjacent sleeve 1233 and
having one .end fastened to each of said sleeves, 145
thus forcing the rod 1231 against its adjusting

9
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_screw 1232 and turning it s0 as to cause the

rack bar 1236 to engage with its gear wheel
1237. 1730 (Figs. 101, and 106 to 111 inclusive).
représents a ratchet wheel mounted on the above 150
, < ‘
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mentioned extension of the hub of gear wheel
1728 and secured therefo. 1731 represents a
pawl for ratchet 1730, said pawl being pivoted
to the rear frame; and 1732 is a spring for
holding said pawl in engagement with ratchet
1730. When the pawl 1731 is in engagement
with ratchet 1730 it holds the carriage from
moving under the power of its spring by means
of the above described train of mechanism be-
tween said carriage and said ratchet 1730.

1733 represents a dog pivoted to a lower arm
1734 of a rock lever pivoted on the rear frame
and normally resting with a lower face 1735
(Figs. 106 and 107) of its free end on a stop
pin 1736 secured to the rear frame, as shown
in Fig. 108. In its normal position a shoulder
1737 of dog 1733 is to the left of a forwardly
projecting finger 1738 on the pawl 1731. The
spring 1732 of pawl 1731 is connected to the
dog 1733, for holding said dog down. 1739 rep-
resents a shoulder on the lower side of the free
end of dog 1733, for engaging with pin 1736
when said dog is moved to the right.

‘When the arm 1734 is rocked, by means to be
presently described, the dog 1733 is drawn to

the right, whereby shoulder 1737 forces finger -

1738 to the right until pawl 1731 is disehgaged
from its ratchet and the face 1735 moves from
over pin 1736 so that the dog 1733 is forced
down with its shoulder 1739 in engagement with
pin 1736, locking the pawl 1731 in its inopera-
tive position. The carriage is now free to move
under the propelling power of its spring.

Step by step movement of the carriage

1238 (Figs. 4, 72, 84, 85, 86, 87, 106 and 107)
represents a stop rod or bar having four radial
plates or wings each of which carries projec-
tions or stop lugs 1239 the series of stop lugs

~on each wing being spaced apart a different

distance from those of any other series’ Each
machine is provided with several interchange-
able stop bars any one of which may be em-
ployed in-lieu of the one illustrated, each stop
bar having its stop lugs spaced in accordance
with the work to be accomplished, whereby a
variety of column spacings may be made. There
will also be provided a bar having adjustable

" lugs so that any desired spacing may be ob-

50

65

tained by using this or one of the other stop
bars . The adjustable stops and their bar will
be described hereinafter.

A journal is formed on each end portion of the
stop bar 1238, the left hand journal terminating
in a substantially pointed end and the right hand
journal being  provided with an extension or
stem on which is secured a knob or finger piece

- 1241. The journals are each rotatably mounted
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in a bearing member, the left hand one of which
is fixedly secured to the carriage, while the right
hand bearing 1240 is detachably secured to said
carriage by . any desirable means, such as the
following:

Extending radially to the axis of the journal

in the bearing 1240 is a screw 1243 formed rigidly
with said bearing and provided with a nut or
finger piece. The bearing 1240 -is permanently
held in engagement with the stop bar by means
of a finger piece 1241. 1242 represents a spring
arm formed with a lateral flange at one end and
provided at its other end with a notched detfent,
sald detent being formed by bending the spring
longitudinally in such & manner as to cause the
end portion to be substantially V-shaped in cross
section. 'The spring 1242 is provided with an
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aperture through which the screw 1243 extends
in such relation that the flange of the spring arm
fits snugly against the outer end of the bearing
1240, where it may be secured if desired, so that
the V-shaped detent engages with one or another
of the plates or wings 1238, as shown in Fig. 84,
so as to hold the stop bar in one or another of
its operative positions. By turning the finger
piece 1241, the stop bar may be turned so as
to cause the wing plate which is engaged by
the V-shaped detent to move against one side
plate thereof and thereby press the spring arm
outward, allowing another of the wings to move
into engagement with the detent in lieu of the one
priorly engaged.

The carriage is provided at its right hand end
with a nofch and a communicating countersink;
said notch being of size to have the shank of the
screw 1243 snugly fitted therein, and the
countersink being of a size to receive a boss
formed on a thumb nut 1244 fitted on.the screw
1243. When it is desired to remove a stop bar
for substituting another it is only necessary to
unscrew the thumb nut.1244 sufficiently to free
it from the countersink, whereupon the screw

1243 may be moved laterally out of the notch,”

carrying with it the bearing 1240, the stop bar
and spring arm.

Pivoted to the rear frame of the machine is a
horizontal rock arm 1245 (Figs. 101, 106, 107,
110, and 111) which carries a pin 1246 project-
ing through a slot 12462 in the rear frame and
riding on the stop bar 1238. The rock arm 1245
supports at its free end a depending link 1247.
1248 is a finger on link 1247, which finger ex-
tends parallel with arm 1245 and is bent under
said arm. The spring 1207 (previously described)
is attached by one end to link 1247 so as to con-
stantly tend to pull said link toward the left of
the machine. 1249 represents a stop pin nor-
mally stopping link 1247 in its leftward move-
ment, and 1250 is a finger on link 1247 overlying
pin 1249. 1251 represents a finger on the end of
link 1247, which finger is bent forward under dog
1733, said finger riormally resting in a recess in
the lower surface of dog 1733, adjacent a down-
wardly projecting lug 1252 formed on the under
side of said dog.

‘When the dog 1733 is moved to the right (Fig.
106), releasing the carriage by withdrawing pawl
1731 from the ratchet 1730, and the carriage
moves, said carriage carries the stop bar 1238
to the left and the pin 1246 rides down from the
top of one of the stop lugs 1239, allowing link
1247 to drop. until its finger 1251 is below lug
1252 of dog 1733. The spring 1207 now acts to
pull link 1247 to the left until it contacts with
the stop pin 1249 (Fig. 107), at which time finger
1251 stands under lug 1252. As the pin 1246
rides up onto the next lug 1239 of the carriage
stop bar, said pin causes arm 1245 to raise link
1247, so that finger 1251 lifts dog 1733 until the
shoulder 1739 of said dog is out of engagement
with its pin 1736. The finger 1738 of the pawl
1731 is now below the shoulder 1737 of dog 1733,
and spring 1732 forces said pawl into engagement
with the ratchet 1730. At the time when the
pawl 1731 is moved, or as soon thereafter as
the rock arm 1734 is free, the dog 1733 moves to
the left, under the power of spring 1732, and
the surface 1735 again rests on pin 1736. In this
manner the carriage travels step by step; as the
dog 1733 is successively moved to the right by
means hereinafter described, for printing items
in successive columns as illustrated in Fig. 86.
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Adjustable-step carriage stop bar

As previously mentioned, a carriage stop bar
having adjustable stops is provided with each
machine. Such a bar, shown as 1253 (Fig. 95)
is provided upon its upper surface with a plu-
rality of letter spaced depressions 1254. 1255
is an adjustable stop tooth or lug for said bar
1253, said stop tooth comprising a member
having a flat top 1256 and oppositely sloping
fingers 1257 which engage in two of the depres-
sions 1254. Each tooth 1255 also comprises front
and rear fingers 1258 which embrace the front
and rear sides of bar 1253, extending below said
bar 1253 and having shoulders or heads 1258.
1260 represents a spring having two notches 1261,
which engage with the fingers 1258, with their
sides resting on heads 1259, and two curved up
spring fingers 1262 which press again the under
side of bar 1253.

In this construction the spring 1260 holds the
tooth 1255 down with its fingers 1257 in engage-
ment with the depressions 1254 in bar 1253. To
adjust the stop to a different position on bar 1253
the operator presses up on the headed lower ends
of the stop, thereby disengaging fingers 1257 from
depressions 1254; then slides the stop along the
bar to the desired position and releases it, so that
fingers 1257 again engage with the depressions
1254. -
The column key

Means are provided for moving the arm 1734
so as to release the carriage and allow it to move
a step. The mechanism for this purpose, as
shown in Figs. 7, 11, 70, 101, 106, 107, 108 and 109,
is constructed as follows:— ‘

The arm 1734 is the lower arm of a bell crank
lever having a lateral arm 1263 which is con-
nected at its free end to a vertical link 1264
supported at its upper end by the rear arm of
a key lever 1265 pivoted loosely on the tie rod
11 and extending forwardly therefrom. The
front end of lever 1265 is bent over under the
Jower end of the shank of the column key 1266,
said column key being situated just forward from
the repeat key (previously deseribed).

When the column key 1266 is depressed, the
shank thereof presses down on the front end of
lever 1265 causing the rear end of said lever to
raise link 1264, which pulls up on the free end
of arm 1263, swinging arm 1734 and causing the
carriage to be released for moving a step or col-
umn space as previously described.

Carriage return levers

-Means are provided for moving the carriage
against the tension of its driving spring. The
mechanism for this purpose is shown in Figs. 4,
11, 13 and 72 and constructed as follows:—

Situated at the left hand side of the carriage
and secured thereto is a vertical rock lever 1269
having a finger piece 1270 formed on its upper
end and carrying a rearwardly projecting pin
1271 on its lower end. The pin 1271 projects
through a diagonal slot 1272 formed in a bar
1273, slidably secured to the carriage frame by
upper and lower headed pins or screws 1274 which
pass through vertical slots in bar 1273. The up-
per ‘screw 1274 passes through the upper vertical
slot in bar 1273 and through lever 1269, forming
the pivot of the latter, and also passes through
a plate 1275 and into the framework of the car-
riage. The lower screw passes through the lower
vertical slot in bar 1273, past but not through
lever 1269 (the lever curving about the screw, so

23

as to avoid it), through plate 1275 and into the
carriage frame. Said screw is provided with a

'shoulder seated against said plate 1275. By this

means plate 1275 is immovably secured to the
carriage frame, bar 1273 may slide on said screws
until stopped by the ends of the vertical slots,
and lever 1269 may swing until its pin 1271
reaches either end of diagonal slot 1272. To the
upper left portion of plate 1275 is pivoted an arm
1276 which extends to the right and -carries two
fingers, one of which, 1277, is formed by bending
over the free end, and normally is positioned
under the extension 1171® (Fig. 88) of paper feed
plate 1170 (already described under ‘“The paper
feed”). The other finger 1278 is formed on the
under side of said arm 1276 and rests against
a rearwardly extending finger 1279 of the lever
1269. The slide 1273 has its lower end offset
(F.g. 13) to rest against a pin 1280 on the left
hand end of rod 1231. The pin 1280 presses up
against the lower end of slide bar 1273, holding
it normally in its elevated position, with screws
1274 in the lower ends of the vertical slots, and
the pin 1271 in the lower end of slot 1272; where-
by the lever 1269 is held in its normal position,
with the finger piece 1270 held to the left.

When it is desired to return the carriage to
normal the operator presses against finger piece
1270, whereby lever 1269 is forced to swing about
its pivot, carrying pin 1271 into the upper end
of diagonal slot 1272. This forces slide 1273 down
cn pin 1280, rocking rod 1231, thus releasing the
carriage rack from ‘its gear and allowing the
carriage to be moved to the right. At the same
time, the finger 1279 presses against finger 1278
of arm 1276, lifting the free end of said arm 1276
so that finger 1277 operates the plate 1170 to
feed the paper according to the position of adjust-
ing lever 1184. In this manner the carriage is
returned and the paper fed.

A mechanism for moving the carriage without
feed ng the paper is provided on the right hand
end of the carriage. This mechanism consists of
a plate or bar 1281, a slide 1282 (both mounted on
the carriage) and a pin 1283 on the right hand
end of rod 1231. The bar 1281 is formed into a
finger piece 1284 at its upper end. The slide 1282
has three vertical slots, through each of the lower
two of which passes a screw, these screws being
secured to the carriage. The upper one of the
slots 1282 has a guide pin extending therethrough
and riveted to bar 1281. The lower end of slide
1282 is offset to engage pin 1283, and the upper
end is bent over to form a finger piece 1285. The
pin 1283 presses up against the lower end of slide
1282, raising it to its elevated position, and a
spring 1286 extending from bar 1282 to bar 1281
holds said slide in its upper position when the
rod 1231 is rocked by bar 1273, above described.

When it is desired to move the carriage in either -

direction without feeding the paper, the operator
grasps the finger piece 1284 on bar 1281 and with
one finger presses down on finger piece 1285 of
slide 1282. The slide 1282 pushes pin 1283 down,

turning rod 1231, whereby the carriage rack is -

released from its gear. The carriage may now be
moved in either direction by finger piece 1284.

Automatic column feed

- Means are provided whereby the carriage may . in

be fed laterally at each operation of the machine.

When it is required to print several items in a
hor.zontal row, it is desirable’to have the carriage
automatically move a column space at each op-
eration of the machine. As shown in Figs. 1, 7,
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11, and 70, the mechanism for accomplishing
this result is constructed as follows:—

1287 represents one of the “various” keys, the
particular or individual function of which is auto-
matic column feeding. By means previously
described under “The common functional mecha-
nism”, this' kay is operatively connected with
its respective depending link 1082. The link
1082 is connected by a yoke 1288 with a link 1289
similar to link 1082 and situated in the power or
right hand section of the machine. Pivoted to
link 1289 is a bar 1290 extending rearwardly
therefrom and pivotally connected at its rear end
to alatch 1291, Latch 1291 stands substantially
vertical in the machine, and carries a hook 1292
the mouth of which stands normally in rear of a
pin 1293 projecting from the side of lever 1265
of the column key mechanism. Latch 1291 is
pivoted at its lower end to the front arm of a rock
lever 1294 and is so arranged that the upper face
of its hook 1292 will act as a cam on pin 1293
to draw lever 1294 forward when said hook is
drawn into contact with said pin. 1265 repre-
sents a spring from the column key lever to pin
1297 for holding said lever normal. 1295 repre-
sents a spring connecting latch 1291 with the
rear arm of lever 1265, said spring tending to hold
lever 1265 in its elevated position and latch 1291
in its rearmost position. 1296 represents a stop
pin secured on and projecting laterally from
frame 4 of the machine, said pin being positioned
to limit the rearward movement of the link 1290.
The lever 1294 has a rear finger 1296 which
curves about a pin 1297, also secured to frame 4,
said pin and finger cooperating to limit the move-
ments of said lever 1294. The lever 1294 is pivoted
on the tie rod 11 from which it depends. 'The
lower end of lever 1294 is curved, forming a cam
face 1298. 1299 represents a pin secured to the
side of the scroll gear wheel 806 and carrying a
roller. The spring 1295 in acting on lafch 1291
forces lever 1294 into its rearmost position.

When it is desired to have the automatic column
feed operative, the “various” key 1287 is de-
pressed, following which the specific function key
1096 is depressed and locked down. By this
means, as has already been described, the respec-
tive link 1082 is operated to swing yoke 1288 for-
ward, carrying with it the lower end of link 1289.
Link 1289 pulls bar 1290 forward, causing latch
1291 to move forward until its hook 1292 engages
pin 1293, and lever 1294 is moved into its forward
position as determined by finger 1296* and pin
1297. In its forward position the cam face 1298
stands in the path of the roller on pin 1299 of
scroll gear 806. When the machine is thereafter
operated, and near the completion of the opera-
tion of the machine, pin 1299 strikes cam face
1298, moving it rearwardly. This causes lever
1294 to pull latch 1291 down, which latch by
means of hook 1292 and pin 1293 pulls down the
front end of lever 1265 of the column key mech-~
anism. Lever 1265 (as has been previously de-
seribed) will thereby allow the carriage to move
a column space or step. The carriage is released
for movement at approximately the time when
the identifying shift keys are released.

The two column mechanism

It is often desirable to print successive items in
different columns, as for instance the debits and
credits of an account. This requires the provi-
sion of mechanism as follows:

1st. Means are provided for rendering the pa-
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per carriage escapement inoperative and the two
column mechanism operative, and vice versa; also
for bringing the paper carriage to rest with an
inter column line of the paper (the space between
adjacent columns) opposite to the printing type;
see Fig. 87.

. 2nd. Means are provided for shifting the car-
riage two column spaces, by depressing the col-
umn key when the two column mechanism is
operative.

3rd. Means are provided for printing all
amounts accurnulated on the main accumulators
in one column-and printing all amounts accumu-
lated on the auxiliary accumulators in a second
column. '

4th. Means are provided for adjusting the
amount of movement of the carriage in either di-
rection from its inter-column position.

5th. Means are provided for feeding the paper,
or line spacing, when the items are being printed
successively in either column, also when one item
is printed in the right hand and the next in the
left hand column, and for rendering the paper
feed ineffective between two printing operations
the first of which occurs-in the left hand column
and the next in the right hand column.

Each of the above means will be taken up sep-
arately and in the order given.

1st. 1300 (Fig. 1) represents that one of .the
“yarious” keys having as its specific function the
control of the two column mechanism. As pre-
viously described, this key is operatively related
to its respective depending link 1082, this par-
ticular link 1082 having & yoke 1301 (Fig. 114)
extending into the total or left hand section of
the machine, where said yoke connects with a
depending link 1302 similar to link 1082. A bar
1303 is pivotally connected to the lower end of
link 1302 and extends rearwardly therefrom, con-
riecting at its rear end with the upper arm 1304
of a rock lever mounted on tie rod 8. 1305 rep-
resents a rear arm of the same rock lever, and
has its rear end forked to straddle a pin 1306 on
the front end of a rock arm 1307. ‘The rock arm
1307 is secured to a sleeve 1308 mounted loosely
on the tie rod 9. 1309 represents a rock arm se-
cured to the opposite end of sleeve 1308 and ex-
tending rearwardly therefrom, its rear end ex-
tending over a finger 1310 of a rock lever 1311
pivoted to the rear frame of the machine. The
lever 1311 (Figs. 110 and 111) has a depending
arm 1312 to which is pivoted one end of a sliding
bar 1313, the other end portion of said bar hav-
ing & slot 1314 through which extends the pin
1736, which pin has been described as furnish-
ing a support and stop for the carriage feed pawl
controlling dog 1733. 1315 represents a finger
formed on the end of the bar 1313, said finger
always standing in a position to strike finger 1738
of the carriage feed pawl 1731.

The mechanism thus far described operates
in the following manner. When the two column
key 1300 is depressed it operates, in a manner
previously described, to move link 1082. Link
1082 swings yoke 1301 forward, said yoke carry-
ing with it the lower end of link 1302. This draws
bar 1303 férward, which rocks arm 1304, the lat-
ter communicating its movement fo arm 1305,
which lifts pin 1306, thereby rocking arm 1307
and (through sleeve 1308) depressing the rear
end of arm 1308. Arm 1309 presses down on
finger 1310, rocking lever 1311, so that arm 1312
forces the sliding bar 1313 to the right. Finger
1315 pushes against finger 1738 of the pawl 1731,
forcing- said pawl out of engagement with its
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ratchet, whereby the carriage is disengaged from
its escapement mechanism, : :
1316 (Figs. 108 to 111 inclusive) represents a
bar lying in a plane parallel with the rear frame
and having a downwardly facing lug 1317 at its
right hand end. 1318 is a stop shoulder on the
‘under side of said bar 1316, said shoulder nor-
mally engaging with pin 1736. The bar 1316
is pivoted ‘at its left end to the upper arm of a
rock lever 1319, the latter being pivoted on the
same pin as rock lever 1311. Lever 1319 has a
lateral arm which carries finger 1320, said finger
projecting over the rear end of arm 1309. This

lateral arm has a downwardly extending ear.

1321. 1322 represents a plate pivoted on the
same pin as rock levers 1319 and 1311, said plate
carrying two springs 1323 and 1324, attached at
their opposite ends to bars 1313 and 1316 respec-
tively and tending constantly to draw these bars
and their connected parts to the left. 1325 rep-
resents a rock arm secured on the same pin or
axle as the normally inoperative pawl 1226 of the
carriage driving spring mechanism: and 1326
represents a finger on arm 1325, said finger rest-
ing on the lateral or left arm of lever 1319. 1327
represents a spring connecting the arm 1325
with ear 1321 for holding the arm 1325 down.
The finger 1320 normally holds a clutch described

" hereinafter up in an inoperative position.

'55
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When the carriage is released (by moving the

.pawl 1731, by means of finger 1315, as has been

described), said carriage moves under the power
of its spring, the link 1247 is lowered (by stop rod
1238, pin 1246 and arm 1245), and finger 1251

. moves under lug 1317. As the next stop 1239
* raises pin 1246, the link 1247 is drawn up, rais-

ing bar 1316 until shoulder 1318 is disengaged
from pin 1736. Spring 1324 now draws bar 1316

" to the left, rocking the lever 1319, allowing arm

1325 to-move down; and paw! 1226 now engages
the ratchet 1220, stopping the carriage and ren-
dering the carriage spring ineffective. At the
same time finger 1320 (by moving down) allows
the two column clutch: to be thrown in. This
clutch will now be described.

1328 (Figs. 101 and 110 to 113 inclusive) repre-

sents the two column shaft which extends hori-

zontally across the rear frame and is journalled
in bearings in brackets 1329 screwed to said
frame. The shaft 1328 carries a beveled gear
1330 which is secured to it and meshes with bev-
eled gear 1728 described under “Carriage feed”.
1331 represents a hub secured on shaft 1328 and
having a flange 1332 formed thereon, to which
flange is secured a gear wheel 1333, so that said
gear wheel turns with shaft 1328.

1328 next to hub 1331. 1335 represents a washer
mounted on sleeve or hub 1334 next to gear 1333;
and 1336 represents a plate having a rounded
body portion and two extensions arranged di-
ametrically opposite each other, said plate being
mounted on sleeve 1334 between washer 1335
and, a collar or flange 1337, the latter formed
integrally with sleeve 1334. 1338 represents g
washer mounted on sleeve 1334 next to the other
side of flange 1337. 1339 is a gear wheel mount-
ed on sleeve 1334 between washer 1338 and a
similar washer 1340. 1341 represents a perforate
plate or body mounted on sleeve 1334 and carry-
ing & tappet 1342 (Figs. 111, 114, 115 and 118)
extending radially from the shaft 1328. The

" parts 1335, 1336, 1337, 1338, 1339, 1340 and 1341

(£}

are riveted together so as to form substantially
one body. A collar 1343 is secured on the shaft

1334 repre-.
- sents a sleeve or hub mounted loosely on shaft

25
1328 and serves to hold sleeve 1334 and the parts
mounted thereon in operative relationship with
hub 1331 and its gear wheel 1333. '

The clutch for connecting sleeve 1334 and parts
supported thereby with gear 1333 is constructed
of three rigidly connected parts,—a supporting
Dlate 1344, a spacer 1345, and a segmental clutch
section 1346, the latter having gear teeth on its
arcuate lower edge. The supporting plate 1344
has an elongated opening comprising a curved
central portion and two extensions, said opening
being so constructed as to fit about the plate 1336
in such a way as to be movable only in the length-
wise direction of plate 1336. Washer 1335  and
flange 1337 confine plate 1344 between them s0
as to prevent said plate from moving lengthwise
of shaft 1328. Spacer 1345 is positioned between
plate ‘1344 and clutch section 1346, and both
members 1345 and 1346 are.secured to the upper
part of plate 1344. The clutch section 1346 over~
hangs the gear 1333 with which its teeth are
adapted to mesh. The plate 1344 is held nor-
mally in its elevated or inoperative position by
finger 1320 (previously described). A spring 1347
is bent about the edge of flange 1337 and has its
ends connected to plate 1344, exerting a constant
and downward pressure on said plate. The end
portions of this spring 1347 extend tangentially

from its circular middle portion, and its extreme.

ends are each bent at right angles to the tangen-
tial portion, to be received in apertures or spring
seats in the plate 1344. This spring 1347 con-
stantly bears upward on the lower edge of disk
1337 and downward on plate 1344 so as to yield-
ingly hold the plate in its lowermost position.
When the finger 1320 moves down as has been
described, the plate 1344 is méved down by grav-
ity assisted by the spring 1347 bringing the teeth
of the clutch member 1346 into mesh with the
teeth of gear 1333, whereby the two column
mechanism is rendered operative and the car-
riage is brought under the control of said two
column mechanism. When the two column shaft
1328 is now turned ini one direction, beveled gear
wheel 1330 and its conneetions (1728, 1726, 1237
and 1236), to the carriage bring the carriage into
position for the printing to be done in one col-
umn; while turning the shaft in the opposite di-
rection moves the carriage in the opposite direc-
tion and brings it to position for printing to be
done in another column. The normal position of
the carriage is such that the type are opposite

-the space between the two columns,

As previously described, the carriage stop bar
1238 is provided with several series of stops 1239
to be used for various kinds of work. One series
of stops (Fig. 87) is designed for two column

work and is turned to its operative position by

the operator, preparatory to performing such
work. The stops of the two column mechanism
are positioned two column spaces apart, and the
carriage is stopped as previously described by one
of said stops, each time it is moved by its spring.
Means have been described for the movement of
the carriage upon making the two column device
operative, which means bring the carriage into
the inter column relation described.

2nd. Movement of the carriage from one in-
tercolumn position to another intercolumn posi-
tion is effected by use of the column key 1266,
Devices are provided whereby the actuation of the
golumn key, when the “two column” mechanism
is set, disengages the two column clutch 1348 and
the carriage spring ratchet step pawl 1226, per-
mitting the carriage to move under the power of
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its spring 1221 until stopped under control of a
stop bar lug 1239 as in ordinary column space
operation. These devices may he as follows:*
The dog 1733 of the carriage feed mechanism
has a finger 1348 (Figs. 106 to 109 inclusive) bent
over from its upper edge at its free end. This
finger lies to the left of and in the path of a
shoulder 1349 (Figs. 108 to 111 inclusive) on bar
1316. When the two column mechanism is made
operative, .the bar 1316 is moved to the left-as
previously described, in which position, the shoul-
der 1349 stands against finger 1348. When the
column key is depressed, dog 1733 moves to the
right, its finger 1348 moving bar 1316 also to the
right, rocking the lever 1319, whereby the two
column clutch member 1344, is raised, and pawl
1296 is disengaged from its ratchet so that the
carriage driving spring is again rendered effec-
tive. 'The carriage now moves as in column spac-
ing, lowering the finger 1251 until it stands under
both lugs 1252 and 1317, and then as the next lug
of the carriage stop bar becomes effective, the
finger 1251 is raised, lifting the dog 1733 and bar
1316 until they are disengaged from pin 1736.
As lug 1252 is nearer to the pivot of dog 1733 than
finger 1348, the latter is raised a greater distance
and clears shoulder 1349, whereby bar 1316 is al-
lowed again to move to the left by spring 1324,
allowing reengagement of the two column clutch
with wheel 1333, ‘and rendering the- carriage

spring ineffective. As the two column carriage
“stop bar lugs are positioned two column spaces
apart, the carriage is moved two columns at each

depression of the column key.

The single column stop lugs could be used for
two column work, but the columns would be po-
sitioned differently on the record sheet and the
column key would have to be operated twice each
time it is desired to print in new columns, in
order to move the carriage the proper distance,
in which case, the first half column would be left

1ank; so that, it is better to use the appropriate
series of stops for the work to be accomplished
in order to secure uniformity of appearance of
the columns on the record sheet. :
3rd. The means for segregating items in two
columns corresponding respectively to the two ac-
cumulators may be as follows: The gear wheel
1339, which is thrown into operative relation with
the carriage by the two column clutch, meshes
with a gear segment 1350 (Figs. 15 and 114 to 120

.inclusive) which is formed on the rear end of an

arm 1351 of a rock lever or reversing member
pivoted on pivot rod 653 and having a front arm

' 1352. The arm 1352 carries a pin or stud 1353

which may be called the “main” pin or engag-
ing element, and the arm 1351 carries a pin or
stud 1354 which may be termed the “auxiliary”
pin or engaging element. 1355 represents a ver-
tical bar or “alternator” member having front

" and rear upper arms 1356 and 1357 respectively.
. Thearm 1356 has a hook 1358 formed in its front

edge, said hook being adapted to engage main pin
1353; and the arm 1357 has a hook 1359 formed
in-its rear:edge, said hook being adapted to en-
gage with the auxiliary pin 1354. The hook 1358
is tiormally hooked on pin 1353, as shown in Figs.

- 15.and 114. The lower end of bar 1355 is pivoted

70

ot

to the rear end of a lifting bar 1360, the bar 1360
being pivoted on a short shaft or stud 1361 se-
cured to the inner total frame 6. The bar 1360
has a slot 1362 near its rear end through which
passes the middle portion of a pin 1363 (Fig. 15),
said pin being connected by one end to & hori-
zontal link 1364, and by its other end to the low-
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er end of a vertical link 1365. The link 1364 is
pivoted at its front end to the lower end of a de-
pending rock arm 1366, pivoted on the tie rod 8
and connected to a stroke adjusting arm 1367
which will be described under the 4th means of
this series. Link 1365 is pivoted to the rear end
of a rock arm 1368 also mounted on tie rod 8.
1369 represents a connecting link pivoted to the
rear end of arm 1368 opposite link 1365, extend-
ing downwardly from its pivot and having a hook
1370 formed in its rear edge near its lower end.
The hook 1370 is adapted to engage with a
pin 1371 secured to the side of a cam operated
lever 1372, pivoted at its front end on stud
1361 and having upper and lower rear arms
1373 and 1374 respectively, each of which arms
carries a roller 1375, which rollers ride upon the |
peripheries of complementary cam disks 656 and
657 on the main operating shaft 140.

When the hook 1370 is thrown into engagement
with pin 1371 and the machine thereafter op-
erated, the cam disks 656 and 657 (referred to
under the heading “Minus transfer’”) cooperate
with rollers 1375 to raise the rear end of cam
lever 1372 and its pin 1371. This lifts connecting 100
arm 1369, which rocks arm 1368, thereby raising
link ‘1365, pin 1363, and lifting bar 1360. Bar
1360 lifts bar 1355, which normally raises the
main pin 1353, rocking the gear segment 1350
down, thereby turning gear wheel 1339 which 105
(through its connections, already deseribed)
moves the carriage so that printing will be done
in the left hand column. )

When the auxiliary key is depressed the rock
arm 467 has its lower end moved rearwardly. 110
(This has been fully described under the heading
“The auxiliary key”.) This rock arm 467 car-
ries a pin 1376. 1377 represents a hook adapted
to engage with pin 1376, said hook being formed
in the upper edge of a link 1378 pivoted at its 115
rear end to the arm 1357 of the alternator bar
1355. When the arm 467 is moved by the auxil-
iary key, it (by means of pin 1376 and hook 1377)
moves link 1378 rearwardly, thereby swinging bar
1355 so that hook 1358 is disengaged from the
“main” pin 1353 and hook 1359 is engaged with
“auxiliary” pin 1354. The pin 1354 being on the
opposite side of the pivot rod 653 from pin 1353,
its engagement with hook 1359 will causé the gear
segment 1350 to move in the opposite direction
upon operating the machine, whereby the car-
riage is moved in the opposite direction, so that
printing will be done in the right hand column.
The weight of the parts of the auxiliary key
mechanism which are connected with arm 467 330
is sufficient to return them to normal when the
auxiliary key is released, so that the hook 1358
may be again drawn into engagement with the
main pin 1353 by a spring 1444 (fully described
hereinafter).

The conneécting link 1369 is moved by a link
1380 to engage hook 1370 with pin 1371, said link
1380 connecting the link 1369 with a depending
arm 1381 of the two column lever having the arms
1304 and 1305 previously mentioned. When the
two column mechanism is made operative, the
lower end of arm 1381 moves rearwardly, pushing
link 1380 which link causes arm 1369 to engage
hook 1370 with pin 1371. : .

4th. The means for varying the position of pin
1363 in slot 1362 and thus varying the spacing of a
pair of columns is as follows: The adjusting arm
1367 extends to the rear frame where it is formed
into an interiorly screw threaded body 1382 (Fig.
13). The threads of the body or nut 1382 engage -
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with the threads of a rod 1383 rotatably secured
against longitudinal movement in the rear frame.
On the outside of the frame, rod 1383 is provided
with a finger piece, rotation of which causes nut
1382 to move either forward or backward, there-
by moving arm 1367, which (through arm 1366
and link 1364) moves the pin 1363 to different
positions in slot 1362. When the pin 1363 is in a
part of the slot toward the pivot 1361 operation of
the machine imparts to the bar 1360 a greater
swing than when said. pin is further removed
from the pivot 1361." Therefore the amount of
stroke or longitudinal movement of the carriage
may be adjusted by adjusting the screw 1383,
whereby the widths of the columns and the inter-
column spaces may be varied. For example, the
columns of each pair may be spaced apart a rela-
tively short distance while the pairs of columns
are spaced apart a greater distance.

In the operation of performing two column
printing, the position of the inter-column line
shifts as the columns are broadened or narrowed,
so that in taking the totals of long lists of small
numbers (in narrowly spaced columns) the
printed totals may overlap, and to avoid such
overlapping the totals must be printed on differ-
ent horizontal planes; but the special vertical rule
line may be printed at the right of either column

‘and its total so as to correlate each total with its

column exclusively of the other column. :

5th. The mechanism for-effecting the contro
of line spacing appropriate to the different phases
of two column work may be as follows: The pin or
tappet 1342 (Figs. 104 and 105) already de~
scribed) normally stands over an inclined cam
face on one arm 1384 of & rock elbow lever 1385
pivoted on the same pin which is the pivot of
arm 1311 and lever 1319. 1386 represents the
other arm of lever 1385, said arm 1386 having its

free end pivoted to a plate 1387. Plate 1387 has .

two shoulders 1388 and 1389 and a cam face 1390,
the shoulder 1388 normally resting against a pin
1391 on the rear frame, and cam face 1390 being
normally out of the path of pin 1342 of the two
column mechanism. 1392 represents a link piv-
oted to plate 1387 above arm’1386, and extending
to the right therefrom parallel with the rear
frame. Link 1392 has a hook 1393 normally rest-
ing over a finger 1394 of an arm 1395 carried by
lever 1196 of the paper feed mechanism. Link
1392 has its free end formed into a long nose the
under surface of which is curved and extends
over the rear end of an arm 1396.

When the two column mechanism is made
operative, the carriage is moved to its inter-

- column position and the paper is fed at each
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operation in the manner already described so
long as the items are successively printed in the
left hand or main column; the pin 1342 moves
up and back each time and does not strike the
inclined face of arm 1384. However, when it is
desired to print an item in the auxiliary or right
hand column, the carriage is moved accordingly
and tappet 1342 swings down on the cam face of
arm- 1384, rocking the lever 1385, which forces
plate 1387 to the left, drawing with it link 1392.
This rotates plate 1387 until its shoulder 1389
rests against pin 1391, and cam face 1390 is shift-
ed over pin 1342, above the normal position of

the latter. As link 1392 is drawn to the left its

hook 1393 draws finger 1394 leftward, which rocks
lever 1196 down, so as to lower the pusher bar
and thereby render the paper feed inoperative.
As. the operation of the machine progresses, at
approximately the time when the printing is
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done, the arm 1396 is raised by mechanism to be
presently described and raises the nose of link
1392 until finger 1394 is released, said finger 1394
moving to the right under the nose of arm 1392
and rendering the paper feed again operative
for subsequent operations. When it is there-
after desired to print items in the main column,
the pin 1342 (in moving up) strikes cam face
1390, disengaging shoulder 1389 from and en-
gaging shoulder 1388 with pin 1391, and return-
ing the lever 1385 and link 1392 to their normal
positions; so that the mechanism is set to again
render the paper feed inoperative when the car-
riage is again moved to print an item in the
auxiliary column. A spring 1397, attached to the
nose of arm 1392, moves said link back to its
normal position., -

The arm 1396 is the upper arm of a rock lever
1398 (Fig. 102) mounted loosely on the. rod 204.
1399 represents a stop finger formed on the lower
edge of arm 1396 and curved about a pin 1400
projecting from the frame 15, said pin limiting
the movement of said arm 1396. The lever 1398
has a lower arm 1401 which projects downward-
ly and extends over the cam disk 142 on the driv-
ing- shaft. The arm 1401 is normally out of
contact with disk 142, but as the machine oper-
ates and comes to the printing position, a high
portion of disk 142 strikes the free end of arm
1401, rocking the lever 1398 so as to raise the
arm 1396.

In two column work, the carriage in swinging
back and forth causes a considerable amount of
slack to occur in the carriage feed band, as the
carriage feed spring is rendered inoperative at 110 .
that time. This slack is taken up by the auxiliary
spring box described under “The carriage feed”

The alterndator

Means are provided for causing the carriage to 115
automatically present the columns of g pair al-
ternately to the printing position so that succes-
sive settings of numbers on the keyboard will be
printed alternately in the columns of a pair and
accumulated alternately on their respective main 120
and auxiliary accumulators.  An organization of
this kind is useful in tabulating gross and net
weights or price and discount, ete. -
~ The means whereby this is accomplished are
constructed as follows: : 125

The bar 1355 which has been described with
the iwo-column mechanism will hereinafter be
referred to as the “alternator” or “alternator baz”,
The arm 1356 of this bar carries &-pin 1402
(Figs. 15, 117, 118 and 119) above its hook 1358,
and arm 1357 carries a corresponding pin 1403,
1404 represents a supporting bar mounted at its
lower end on pivot rod 653 and at its upper end
secured to the frame 6. About midway of the
length of bar 1404, front and rear rock arms 1405
and 1406 are pivoted to said bar, Each rock arm
has an upper finger 1407 which normally rests
with its upper end -against a eylindrical Jug or
head 1408 secured to bar 1404 near its upper end.
Pivoted to the arm 1405 at its free end is a rock
lever 1409 having s depending arm 1410 and an
arm 1411 curving upwardly and rearwardly. A
hook latch 1412 is also pivoted to arm 1405 at the
same point as lever 1409, extends downwardly
parallel to arm 1410 and has a hook 1413 adapted
to cooperate with pin 1402 and a2 dAnger 1414
which extends over in front of arm 1410. A
spring 1415 connects latch 1412 to lever 1409
tending to hold finger 1414 in_ constant.contact.
with arm 1410. The arm 1406 has pivoted to its 159
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free end a similar, mechanism, but reversed owing

to arms 1406 and 1405 being on opposite sides

of supporting bar 1404. This mechanism, par-
ticularly illustrated in the perspective view, Fig,

§ 120, comprises a rock lever 1416, having arms
1417 and 1418; and a hook latch 1419, having
hook 1420 and finger 1421; and spring 1422. 1423
represents a vertical link having a slot 1424 in
its upper end. The pin, securing the cylindrical

10 lug 1408 to supporiing bar 1404, passes through
the slot 1424, slidably confining said link between
said lug 1408 and said supporting bar 1404. 1425
(Fig. 119) represents a spring connecting a finger
1426, formed on lever 1409 and bent under arm

16 1405, to an ear formed on one side of the upper
end of link 1423, said spring tending constantly

to hold arm 1405 with the upper end of its finger
1407 against lug 1408. A spring 1427 similarly
connects a finger 1428, formed on lever 1416 and

20 projecting under arm 1406, to an ear on link 1423
opposite the ear for spring 1425. 1429 represents

a finger projecting from link 1423 just below slot
1424 and extending over arms 1411 and 1418.
Normally the bar 1423 is in its lowermost posi-

95 tion, with the finger 1429 holding arms 1411 and
1418 depressed, so that hooks 1413 and 1420 are
out of the paths of pins 1402 and 1403. )
The alternator bar 1355 has two track faces

1430 and 1431 situated below hooks 1358 and

30 1359, respectively. The pin 1353 rides on face
1430 when pin 1354 and hook 1359 are operative,
and pin 1354 rides on face 1431 when pin 1353
and hook 1358 are operative. The link 1423 is
connected at its lower end to an arm 1432 of a

a5 rock lever which may be termed the “glternator
lever”. The alternator lever is pivoted on tie

- rod 8 and has an upper arm 1433 connected by

" @ bar 1434 to a depending link 1435 which latter

" 15 connected by a yoke 1436 to one of the depend-
40 ing links 1082 pivoted on rod 1032 and operatively
connected to that one of the “various” keys which

. has as its individual function the control of the
alternator. 1437 (Fig. 1) represents this partic-
ular “various” key. 1438 (Fig. 117) represents a

45 third or depending arm of the alternator lever,
which arm carries a pin 1439.

a fork of a link 1441, said fork straddling pin
1439. Link 1441 extends rearwardly from pin
1439 and has a slot 1442 near its rear end which

50. Works on a pin 1443 secured to the alternator bar .

1355. A spring 1444 is attached at one end to
link 1441 and at the other end to arm 1438, and
tends to hold link 1441 forward against pin 1439
and normally holds alternator bar 1355 with its

55 hook 1358 in engagement with pin 1353.
Automatic shifting between two columns being
a part of the “alternating” operation, means are
provided for connecting the alternator bar to its
reciprocating mechanism. For this purpose, a
go finger 1433* (Fig. 15) projects laterally from
the arm 1433 of the alternator lever in rear of
the arm 1304 of the two-column mechanism; so
. that the two-column mechanism is free to move
independent of the alternator mechanism, but
é5 Wwhen the alternator mechanism is rendered op-
erative, the finger 1433* will be caused to set

the two-column mechanism. .

When alternating work is to be done, the al-
terfator key is depressed and thereafter the spe-
70 cific function key 1096 is locked down. This ren-
ders the two-column mechanism’ (already de-
scribed) operative, and also the respective link
1082 of the alternator key mechanism is moved,
swinging its yoke 1436 and link 1435. Link 1435,
75 by means of bar 1434, rocks the alternator lever

-the alternator bar 1355 moves up, hook 1358 op-

1440 represents -
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_so that arm 1438 moves link 1441 rearwardly un-

til pin 1443 stands in the front end of slot 1442,
and the alternator bar 1355 is free to swing be-
tween pins 1353 and 1354. At the same time, arm
1432 ra’ses link 1423, which lifts finger 1429 and ~
strains springs 1425 and 1427, causing levers 1409
and 1416 to be rocked until hook 1413 stands
over pin 1402, and hook 1420 stands in a posi-
tion to be over pin 1403 when the alternator bar
is moved to engage hook 1359 with pin 1354. At~
tention is particularly directed to Figs. 15, 117 and
118, in the first of which the alternator mech-
anism is shown in its inoperative position; in"the
second, said mechanism has been rendered-op-
erative but the machine has not yet operated;
and, in the third, said mechanism has been op-
erated. C

After the alternator mechanism has been set,
as above described, and the machine is operated,

erating pin 1353 to cause the carriage to move
for printing in -the main or left hand column,
and the item is accumulated on the main accumu-
lator. As the alternator bar moves up, pin 1354
rides on cam face 1431 keeping hook 1358 engaged 100
with pin 1353; and pin 1402 forces hook latch
1412 out until pin 1402 is raised above hook
1413, at which time spring 1415 draws latch 1412
back again, positioning hook 1413 under pin 1402.
As the alternator bar now moves down it draws 108
down the hook 1413, rocking arm 1405 down so
that its finger 1407 moves away from lug 1408.
Spring 1425 is thereby strained, pressing arm 1410
against pin 1402 and tending to move the alterna-
tor bar rearward. The face 1431 pressing against ¥
pin 1354 prevents the alternator bar from being
thus moved until hook 1359 comes opposite pin
1354, at which time the alternator bar is quick-
1y thrust rearward engag:ng hook 1359 with pin
1354. When the alternator bar is thus thrown 115
rearward, the arm 1357, by means of its con-
nection 1378 to the auxjliary mechanism, sets said
auxiliary mechanism for accumulating the next
item on the auxiliary accumulator.

‘When the machine is next operated, the alter- 120
nator bar moves up, hook 1359 operating pin 1354
to cause the carriage to move for printing in the
auxiliary or right-hand column, and the item is
accumulated on the auxiliary accumulator. As
the alternator bar moves up, pin 1353 rides on the
face 1430, keeping hook 1359 engaged with pin
1354; and pin 1403 forces hook arm 1419 out until
pin 1403 rises above hook 1420, at which time
spring 1422 draws latch 1419 back again, posi-
tioning hook 1420 under pin 1403. Pin 1402 has 130
in the meantime moved gradually away from
hook 1413, freeing said hook, which allows spring
1425 to return 1405 until its finger 1407 contacts
with lug or head 1408. As the alternator bar now
moves down it draws down hook 1420, rocking 135
arm 1406 so that its finger 1407 moves away from
lug 1408. Spring 1427 is thereby strained, press-
ing arm 1417 against pin 1403 and tending to -
move the alternator bar forward. The face 1430,
pressing against pin 1353, prevents the alterna- 140
tor bar from being thus thrown forward until
hook 1358 comes opposite pin 1353, at which time
the alternator bar is quickly thrust forward, en--
gaging hook 1358 with pin 1353. When the al-
ternator bar is thus thrown forward, the arm 145
1357 releases the auxiliary- mechanism which it
has held set.

When the salternator mechanism is rendered
inoperative, a spring 1445, connected to arm 1438,
aids in returning the mechanism in general, and 150
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-particularly draws link 1441 50 as to move the
alternator bar to normal, in case said bar should
at this time have its hook 1359 engaging pin 1354.

Check numbers

It is at times desirable to print items alternate-

ly in two columns and at the same time preserve
an accumulation of only those items printed in
one column. This is particularly useful for banks,
where it is desired to print check numbers in one
column and check amounts in a second, and to
preserve an accumulation of the check amounts
but not of the check numbers,
" This is accomplished by the use of a “various”
key 1446, having connections to a link 1447 (Fig.
121) pivoted to a lever 1448 having a laterally
extending finger 1448 adapted to engage the lug
14342 on the link 1434. Through this and other
connections the key 1446 effects the same con-
trol of the carriage movement as the “alternator”
key 1437, all as more fully described in the par-
ent application.

Carriage control of various functions

Means are provided whereby the carriage may
control various functions of the machine, said
means being best illustrated in Figs. 2, 3, 4, 7 to
15, inclusive, 72, 77 to 83, inclusive, and 101.

1493 represents a channel-shaped frame, which
is removably secured to the carriage between the
flanges 1126; 1494 represents the flanges of frame
1493; and 1495 represents a keeper plate secured
to the under side of the lower flange 1494. The
flanges 1494 have a plurality of holes 1496 formed
in them, the holes in the upper flange registering

- with corresponding holes in the lower flange.
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" The keeper plate 1495 has holes 1496® correspond-

ing with holes 1496 and ‘is pressed down about
each of the holes 1496* so as to form a circular
depression, space or recess 1496 between the
lower flange 1494 and the portion of the keeper
plate' surrounding each hole 1496, as shown in
Fig. 80. In each depression 1496 is placed a cir-
cular or ring spring 1496¢ the ends of which
normally meet. The inside diameter of the ring
1496¢ is normally less than the diameter of the
hole 14969, and the outside diameter of said ring
is greater than that of said hole and less than
that of the recess or depression 1496, which,re-
cess is 'just deep enough to allow the ring spring
to expand and contract freely.

1497 represents a plurality of short vertical
shafts-which. are positioned in certain of the holes
1496—1496® according to the carriage stop bar
being used, the shafts 1497 being posmoned to
correspond with stopping points of the carriage.
The lower ends of the shafts 1497 are beveled or
tapered and the upper ends are headed. 1497»
represents an annular groove formed in the
shafts 1497 so positioned that when the head of
the shaft reaches the top flange 1494 the groove
1497+ will be in position to be engaged by the
respective ring spring 1496°. In positioning the
shatt the tapered end spreads the spring 1496°,
angd after the spring contracts into the groove the
shaft is held firmly by said spring until it is de-
sired to remove the shaft, which ' may be accom-
plished by pressing upon the lower end of the
shaft, to release the shaft from the grip of the
spring 1496¢, and then grasping the head of the
shaft and drawing it up.

1498 represents tappets or rollers which may be
removably secured to the shafts 1497. Each
roller 1498 has a circular opening or hole 1498
through it, for the passage of the shaft 1497. An

29

annular groove 1498 is formed in each roller,
opening into the hole 14982, In the groove 1498°
is seated a circular or ring spring 1498¢ the ends
of which normally meet. The inside diameter
of this ring is normally less. than the diameter

‘of the hole 14982, and the outside diameter of the

ring is greater than that of said hole and less
than that of the recess or groove 1498°, which
groove is of such dimensions as to allow the
spring 1498¢ to expand and contract but to pre-
vent independent movement of said spring axially
of the roller after said spring is seated.
Although the rollers 1498 may be formed in
one piece and have the springs 1498¢ secured

therein in any suitable way, the rollers herewith .

illustrated are formed of two disks each formed
with a circular depression around its central
aperture, and these disks are secured together
b_y rivets or other desirable means, with their
circular recesses facing inward and registering
iig%s to constitute a housing for the ring spring
C

14970 represents seven annular grooves formed
on each shaft 1497 above the groove 1497* and in
spaced relation to each other. When the shaft
1497 is forced through the opening 14982 its bev-
eled end forces the ring spring 1498¢ open, and as
the' grooves 1497° and 1498° come to register the
spring contracts and holds the roller in pesition
on the shaft. The roller may be moved from one
to another of the grooves 1497° by pressing in the
desired direction. The lowest groove 1497° posi-
tions the roller inoperatively and the other six
grooves position it to perform various kinds of
work, as will be presently explained. If desirable,
more than a single roller may be positioned on
each shaft at any time.

The frame,1493 is detachable, having one of its
ends formed into a fork 1500 which engages with
4 pin 15002 on the carriage. The opposite end of

‘frame 1493 carries a pin 1501 which, when the

frame is being positioned, enters a slot 1502 in the
end of the carriage. A knurled nut 1503 screws
down on pin 1501, securing frame 1493 in place.

1504 represents a lever pivoted on the inner or
top side of the lower flange 1494 near the left end
thereof. The lever 1504 is provided with a spring
clip 1505 which holds said lever in either an oper-
ative or inoperative pasition. 1506 represents a
downwardly projecting\finger on lever 1504 which,

in the operative position of said lever, projects
beyond. the edge of the lower flange 1494, and in
the inoperative position of said lever said finger
enters a notch formed in the edge of said lower
flange. 1507 represents a support or frame fas-
tened to the inner side of the rear main frame 2
of the machine. The support 1507 has projecting
portions which extend forwardly in the machine
and serve to secure and support various working
parts of the machine in place. A pin 1508 pass-
ing through two of these projecting portions se-
cures a swinging frame to said support 1507.
This swinging frame comprises two horizontal
links 1509 and a connecting bar 1510, the pin 1508
passing through one end of each of the links 1509
and forming the pivot thereof, while the bar 1510
holds said links rigidly to each other so that the
links and-¢onnecting bar swing as one piece. The
links and bar are preferably stamped out in a
single piece and bent to the desired form. Another
pin, 1511, passes through the free ends of links
1509, and on this pin, between said links, is
mounted a plurality of tappet-levers 1512 spaced
apart by washers 1513. The pin 1511 also passes
through & cam slot Iormed in a plate 1514 which
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is slidably secured to the main support 1507 by
pin 1508 and a short pin 1515 fixed to another
projecting portion of support 1507. The plate
1514 has a rear shoulder 1516 formed on its rear
edge and a bent-down front finger 1517. Below
the plate 1514 is a latch 1518 pivoted on pin 1515
and having a hook 1519 which, when plate 1514 is
in one position, rests against the rear side of
finger 1517; and when plate 1514 is in its other
position, the finger 1519 hooks over the edge of
said finger 1517. 1520 represents a finger formed
on the front edge of latch 1518 near its pivot.
1521 represents a pawl pivoted to a rear projection
of latch 1518 and lying below latch 1518. The
pawl 1521 has a rear hook 1522 and a forwardly
extending upturned arm 1523, which latter rests
against finger 1520 of the latch 1518. A spring

1524 connects arm 1523 with a finger 1525 pro-

jecting from the forward edge of the right-hand
end of plate 1514. This spring tends to hold
plate 1514 to the left, arm 1523 against finger 1520
and latch 1518 forward. ~ Each of the tappet levers
1512 has a nose 1526 formed on its rear right-
hand end and a finger 1527 formed on its left-
hand end, said finger engaging with a hook 1528 on
one of a series of rock arms 1529. There is one
rock arm 1529 for each finger 1527. All of the
rock arms 1529 are pivoted on a horizontal pin
1530 from which they extend upwardly, said pin
passing through two projecting portions of sup-
port 1507, which projections confine the rock arms
1529 against lateral displacement. The rock
arms 1529 are spaced apart by washers, and each
of said arms is connected at its upper end to a
link, each of the links being connected to a mech-
anism controlling one of the functions of the
machine. 1531 represents the lower ends of
shafts 1497 projecting below the lower flange 1494.

The hooks 1528, tappets 1526, finger 1516, and
the hook 1522, at times work in an opening cut in

‘ the rear frame of the machine, as shown in

Fig. T1. . .

The operation of the above-described mecha-
nism is as follows:

When it is desired to have the carriage control
various functions of the machine, the rollers
1498 are properly positioned on the shafts 1497
to cooperate with the respective tappet-lever 1512
which controls the desired function, there being

‘as many operative positions for the roller 1498

as there are levers 1512. The machine, as de-
signed, has six such levers, which control the fol-
lowing functions: total, plus-transfer, no-add,
auxiliary, subtracting, and any other one func-
tion of the masachine desired. After the rollers
1498 have been set, the lever 1504 is positioned
with its finger 1506 out of engagement with the
depression in the flange 1494. This places finger
1506 in position to strike shoulder 1516 of plate
1514 whenever the carriage is moved to the right
to begin a new line. The plate 1514 is normally
in its inoperative position (shown in Fig. 77) with
pin 1511 resting in the front part of the cam
slot in said plate 1514, and said plate moved to
the lIeft. The noses 1526 are drawn forward out
of the path of the rollers 1498, and hook 1519
rests against finger 1517. The carriage is now
drawn to the right to begin the first line in which
movement finger 1506, of lever 1504, strikes shoul-
‘der 1516 and forces plate 1514 to the right. This
causes the pin 1511 to ride out into the rear part
of its cam slot in plate 1514 and thereby swings
all the tappet-levers 1512 so that their noses 1526
will be encountered by any rollers set to cooper-

ate with them. At the same time the finger 1517

1,068,386

moves to the right, so that hook 1519 moves for-
ward over the edge of finger 1517 and locks
plate 1514 in its right-hand position, and pawl
1521 moves its hook 1522 rearward into a posi-
tion to be struck by the ends 1531 of shafts 1497.

When one of the rollers 1498 engages the nose
1526 with which it is set to cooperate, sald nose
causes its lever 1512 to swing about pin 1511, and
the finger 1527 pulls its respective rock arm 1529
rearward, thereby pulling the link which controls
the desired function of the machine. The car-
riage progresses from column to column, the op-
eration in each column being under the control
of the tappet-rollers and cooperating mecha-
nism according to the setting of said rollers. As
the carriage moves to its various positions, the
shaft ends 1531 ride over the pawl and present
themselves in front of the pawl hook 1522. Upon
thereafter returning the carriagé.to its right-
hand position one of said ends 1531 will strike
hook 1522, swinging latch 1518, as shown in Fig.
79, to release finger 1517 from hook .1519, and
thereby allow.plate 1514 to move to its left-hand
position, retracting tappet-levers 1512 to their
inoperative position.

As designed and shown in the drawings, there
are six of the rock arms 1529, a number suffi-
cient for the purposes of this machine. Each of
these arms is connected to mechanism for per-
forming a particular function, but each could be
connected to other mechanism for a different
function if desired.

As shown in Fig. 39, the arm 1529 on the ex-
treme right-hand is provided with a link 1544
which may operatively connect this particular
arm 1529 with any desired mechanism of the
machine. This connection is shown and de-
scribed as typical of the connections of the sev-
eral arms 1529 with the different mechanisms
controlled thereby, all of which are fully de-
scribed in the parent application. X

1t is usually desirable to render the automatic
column feed mechanism operative when the car-
riage control mechanism is rendered operative,
in which case the carriage automatically moves
from column to column at substantially the time
when the identifying shifting keys are released.

Each of the rock arms 1529 has formed on its
upper end a lug 1532 which normally rests against
a pin 1533 carried by projections from the sup-
port 1507. The pin 1533 acts as a stop to limit

95
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115

the forward movement of the rock arms 1529 and

also as a lock to prevent the hooks of the links
1539 to 1543, inclusive, from becoming disengaged
from their respective pins on their correlated
arms 1529. :

Carriage adjuncts

Several useful and novel time-saving attach-
ments have been arranged to operate in con-
junction with the carriage. These carriage ad-
juncts are; paper return mechanism, which noti-
fies the operator when a.predetermined point is
reached; stop mechanism to stop the return

"movement of the platen when the first line is

reached: and an adjustable line spacer, particu-
larly useful for interlineation.

Platen return

One end of the platen shaft 1183 is supported,
as previously described, by arm 1134, This arm
may be either formed as an integral part of
sleeve 1546 (Fig. 1) which forms a bearing for
axle or shaft 1183, or rigidly secured to said
sleeye, The sleeve 1546 also carries an arm 1547
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which has secured thereto a short pivot shaft
or stud 1548 (Figs. 96 to 99), said stud support-
ing most of the platen-return mechanism. 1549
represents a gear wheel or pinion mounted on
the platen shaft and normally turning therewith.
The gear 1549 meshes with a comparatively large
gear wheel 1550, which will be called the “platen-
indicator gear wheel”, and is mounted to turn
about stud 1548 as a pivot. | 1551 represents a
bushing or sleeve mounted loosely on stud 1548
and having a flange 1552 formed on one end,
upon- which flange the gear 1550 is securely
mounted. 1553 represents a spring case mounted
loosely on stud 1548 and secured to gear wheel
1550. 1554 represents a friction spring secured
at one end to stud 1548 and bearing frictionally
against the inside of spring case 1553 with its
other end. 1555 represents a dished or flanged
plate, disk or crown gear, mounted on sleeve
1551 and secured to both flange 1552 and gear

- 1550; so that members 1550, 1551, 1553 and 1555

turn as one piece on stud 1548 and constitute a
unitary gear member or device. The disk 1555
has laterally extending clutch teeth formed on
the edge of its outer face or flange. 1556 repre-
sents a sleeve confined on stud 1548 by a screw
head 1557, and bearing at one end on said screw
head and at the opposite end on sleeve 1551. An
internal flange 1558 of sleeve 1556 encircles the
stud 1548. A spring 1559, coiled about stud 1548
inside sleeve 1556 and bearing at its ends against
screw head 1557 and flange 1558, tends con-
stantly to force sleeve 1556 toward flange 1552.
1560 represents a dished or flanged plate, disk
or crown gear, secured on sleeve 1556 adjacent
to disk 1555 and having clutch teeth formed on
its flange which teeth normally engage the teeth
on disk 1555. Secured to the sleeve 1556 near
its outer end is a bell 1561; and secured over this
end of sleeve 1556 is a knob, nut or thumb-piece
1562. By pulling out on knob 1562, the clutch
teeth of disks 1555 and 1560 are disengaged, and
the bell, sleeve 1556 and disk 1560 may be turned
without moving or immediately affecting other

parts of the mechanism above described. A pe-"

ripheral flange on stud 1548 holds sleeve 1551
against movement along its axis.

The bell is provided on its outer surface with
& numeraled scale which registers with a pointer
(to be described), and is also provided with a
bell-tapper or hammer which strikes said bell
when the above mechanism brings a certain num-
ber or point on said scale to register with the
cooperating pointer. This bell-tapping mecha-

- nism is constructed as follows:

1563 represents s bell-hammer, pivoted on a
pin 1564 secured to disk 1560 and projecting lat-
erally therefrom. 1565 represents a-trip pawl
pivoted to the arm or'stem of the hammer and
having a finger 1566 which  rests against pin
1564, and a nose 1567 projecting beyond the edge
of disk 1560. A spring 1568 is coiled around pin
1564 and has one end contacting with a pin 1569

_ Projecting from pawl 1565; while a part near

its other end contacts with a finger or stop lug
1570 projecting from the stem of hammer 1563,
and with a pin 1571 secured on the disk 1560.
This spring tends constantly to hold the pawl
and hammer in their neutral position. 1572 rep-
resents a plate secured to the arm 1547. This
plate carries two fingers 1573 and 1574, the finger
1573 being the index or pointer bent over across
gear wheel 1550 and registering with the scale
on the bell. The finger 1574 bends laterally and
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extends across the plate 1572 so that its end is
in-the path of the nose 1567 of the pawl 1565.

Assuming that it is desired to know when ten
lines have been printed, the operator pulls out
knob 1562 and then turns the bell until the num-
ber ten on the bell scale registers with the pointer
1573.© The machine is now operated and as the
platen turns the gear wheel 1549 drives the in-
dicator gear wheel 1550, which in turn rotates the
bell mechanism, causing the scale and pointer to
Indicate successively 9, 8, 7, etc. As the bell
brings the zero point near the index or pointer,
the finger 1574 encounters the nose 1567 of pawl
1565, driving said pawl and its hammer 1563
inward and straining spring 1568. When the
zero point is approximately reached, the finger
1574 passes the pawl 1565, allowing it to move
back under the power of spring 1568, carrying
with it hammer 1563. The momentum of this
return movement drives the head of hammer
1563 against the bell, indicating to the aperator
that the desired point has been reached, or that
the desired number of line spaces on the record
sheet have been employed. When the platen is
thereafter returned to its starting position, the
pawl 1565 trips idly past the finger 1574,

In returning the platen, it is desirable to have
the platen stopped when the first line is reached.
For this purpose, a finger 1575 is formed on and
projects laterally from the edge of the spring box
1553. 1576 represents a pawl pivoted to a boss
on arm 1547, said paw! being provided with a
hook or stop shoulder 15717, a curved face 1578
and a bent over finger 1579. A spring 1580 tends
to hold finger 1579 in contact with the under side
of arm 1547 and to hold the hook 1577 and curved
face 1578 in the path of finger 1575. ‘When the
bell is rotated a complete revolution by the con-
tinued operation of the machine the finger 1575
rides up on the curved face 1578, swinging the
pawl on its pivot; but when the platen is returned
before the bell has made a complete revolution,
as the platen reaches the first line, finger 1575
engages hook 1577 and the platen is stopped.

The gear 1549 is formed on or rigidly secured 120
to one end of a sleeve 1581 mounted loosely on
the platen shaft 1183 and confined against the
sleeve 1546 by a spring ring 1582 seated in a
groove in the platen shaft. The outer end of
sleeve 1581 is en'arged, and the enlargement has 312§
a tapered socket into which fits the tapered end
of a sleeve 1583, said sleeve being confined on
the platen shaft by a screw 1584 fitted into the
end of the platen shaft. This end of the platen
shaft is decreased in diameter, and an internal 130
flange 1585 of sleeve 1583 fits loosely about this
decreased portion of said shaft, acting as a guide
for sleeve 1583. A spring 1586, confined between
the head of screw 1584 and flange 1585, tends to
ho’d the beveled end of sleeve 1583 in engagement
with the beveled socket in sleeve 1581, said bevel
members forming a frictional clutch. 1587 rep-
resents a knob or finger-piece secured to the outer
end of sleeve 1583 by means of which said sleeve
may be drawn out of engagement with sleeve 1581;
and 1588 represents a pin projecting radially from
shaft 1183 into a longitudinal slot in sleeve 1583,
whereby said lever is rotated by said shaft but is
free to be moved a certain distance axially there-
upon. There is an annular groove 1589 in the 145
shaft 1183 and a cooperating annular groove 1590
inside sleeve 1583. A ring-spring lies in one of
these grooves and when sleeve 1583 is drawn out
said spring operates in both said grooves, which
register with each other at this time, to lock sleeve 150
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1583 in its disengaged position and render the
platen return mechanism inoperative.

The operation of the entire platen return mech-
anism is as follows:

After a sheet of paper has been entered in the
machine and adjusted, the finger piece 1587 is
drawn out, disengaging sleeve 1583 from sleeve
1581. Sleeve 1581 now turns under the power of
spring 1554 until finger 1575 of the spring case
strikes the hook 1577 of pawl 1576. Upon release
of finger piece 1587 sleeves 1583 and 1581 are
again brought into frictional engagement. Enob
1562 of the.be'l mechanism is pulled out, and the
scale set with the index 1573 pointing to the num-
ber of lines it is desired to pass or print before re-
turning the platen. The machine is then oper-

ated for printing, and when the desired line has.

reached the printing position the bell rings. The
platen is now returned by turning finger piece
1587 until finger 1575 again comes into contact
with hook 1577, at which time the platen has been
returned to the first line.

The friction spring 1554 is constructed to wind
sufficiently to turn the bell mechanism about one-
and-one-half revolutions before the friction of its
end against the spring box is overcome. If the
platen is rotated more than one-gnd-one-half
revolutions no detriment will result because of
the frictional engagement of the spring 1554,
which spring combines with its adjuncts to form
a friction clutch between the bell and its pivot
1548.

In returning the platen, the operator lifts up
on the finger-pieces on the ends of the platen
shaft, therehy disengaging the gear 1182 from
the driving gear 1179, and then turns the platen
back to the desired position. As the gear to the
line indicating bell is mounted on a stud or pivot
extending from the platen supporting arm, platen
indicator wheel 1550 remains in mesh with .its
cooperating platen gear wheel 1549 at all times.

Adjustable line spacer

For the purpose of interlining, or for any rea-
son making a smaller turn of the platen than
a line space desirable, the following mechanism
is provided: .

The platen-feed gear 1182 (Fig. 100) Hhas a
coupling flange 1591 secured to its outer side, said
flange being concentric with the platen shaft and
having a tapered bore into which fits the tapered
end of a slidable sleeve 1592 having its bearing
on another sleeve 1593 which latter is rigidly
secured to the platen’ shaft 1183. The screw
which secures sleeve 1593 to the platen shaft ex-
tends radially into a slot formed in sleeve 1592,
so that the latter sleeve must always rotate with
said platen shaft but is capable of longitudinal
movement thereon. The amount of independent
movement permitted to sleeve 1592 is limited by
the head of a screw 1594. An internal flange
1595 of sleeve 1592 acts as a guide for sleeve 1592
on the platen shaft. Sleeve 1593 confines gear
1182 in its proper position on the platen shaft,
said shaft being reduced for receiving the gear
1182 and the adjustable line spacing mechanism,
said gear 1182 abutting -against a sleeve or bear-
ing 1135* formed on the front end of supporting
arm 1135. 1596 represents a spring confined be-
tween flange 1595 and the head of screw 1594,
said spring tending constantly to force sleeve 1592
into engagement with coupling flange 1591, the
tapered parts of which members form a friction
clutch, so that the platen shaft may be turned
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by gear 1182. A finger-piece or knob 1597 is
secured to the outer end of sleeve 1592,

By pulling out on knob 1597 and then turn-
ing it the platen may be turned to any desired
position without moving gear 1182.

Typewriting mechanism

. When it is necesary or desirable, in the opera-
tions of accounting or bookkeeping, to write the
pames of persons, articles of merchandise,
months, places, weights, measures or other words
and sentences, this is accomplished by a type-
writer mechanism similar to that illustrated in
my Patent No. 1,817,451, heretofore mentioned.
Such typewriting mechanism may be readily
and easily attached to the calculating machine
herein described, and so connected with the lat-
ter that a combined calculating and typewriting
machine or a complete and unitary accounting
and bookkeeping machine results. One form of
such mechanism is as folows:

The typewriter frame 1900 (see Figs. 126 and
128)- consists of a hollow and substantially hori-
zontal base casting 1901 on the rear end of which
is secured a supporting standard 1902. On this
base casting is seated the base of the previously
described calculating machine or mechanism, and
these two mechanisms may be secured in their
definite working relation by any proper and de-
sirable means, with the standard 1902 in rear
of the carriage 1122 and curving forwardly over
the platen 182. Suitable openings are provided
through the base 1 for permitting the proper
connections to be made between the working parts
of the mechanisms carried by the bases or frames
1 and 1900 respectively.

The typewriter keyboard may be of any pre-
ferred construction and arrangement, being pref-
erably provided with numerals, punctuations,
signs or symbols, a space-bar, shift keys for the
upper and lower case types, and tabulator and
back-space keys. The construction and connec-
tions of these elements will be hereinafter de-
scribed in detail.

A shaft 1904 is mounted within the hollow base
1901 and forms a pivotal support for the levers
of the keys of said keyboard. -

A shaft 1908-is supported in the rear end of the
base 1901 and forms a pivotal support of a plu-
rality of elbow levers 1989 which have forwardly
extending arms 1910 and upwardly extending
arms 1911, The arms 1910 each extend over &
lateral finger 1912 on the rear end of its respec-
tive key lever, while the upper ends of these elbow

levers are each pivotally connected by a link 1913 ]

to an arm 1914 of a type bar 1915, the front end
of which latter carries typewriter types; there
being an upper and a lower case type for each
type bar, a type bar for each key 1905, and as

many links 1813 as there are type bars. The type .

bars 1915 are pivotally supported on pivots 1916
which are arranged in a curve within the con-
cavity of the upper end of the standard 1902, and
suitable means are provided for spacing the type
bars apart and guiding them. The relation of
the platen 182 and the type bars 1915 is such
that when the platen is in its raised position, out
of printing'telation with the number types 145, it

9L

may be. printed upon by the typewriter types on

the type bars 1915, as follows:

When any of the typewriter keys 1905 is de-

pressed its lever raises the free end of the respec-
tive arm 1910 and thereby swings rearwardly the
free end of the arm 1911 and, through the medi-

um of its link 1913, swings the type bar down- !
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ward against the plafen or against the record
sheet carried thereby. Displaced type bars are
returned to their‘normal position by their re-
spective springs 1917, and in turn restore the
levers 1909 and the levers of the keys 1905 to
normal, assisted by the rebound of the types and
by spring 1933. Any suitable inking device for
the typewriter types may be employed.

Universal connecting frame

For the purpose of establishing a convenient
and effective means whereby any and sll of the
keys 1905 control certain mechanisms of the cal-
culating machine, and whereby these typewriter
keys are affected by the calculating and number-
printing mechanism, a universal bar 1918 extends
laterally over the front ends of the arms 1910 and
is supported by the latter and held against hori-
zontal movement by two rock arms 1919 to which
its ends are secured. These rock arms have
their front ends connected to the shaft 1904 which
constitutes the pivot about which they swing up
and down with the universal bar when the type-
writer keys are operated and raise the front ends
of arms 1910. The universal bar 1918 and the
rock arms 1919 constitute the universal frame.

Operation of calculating machine renders type-
writing machine inoperative

For the purpose of preventing accidental or
erroneous operating of the typewriting mecha-
nism, while operations of accumulating or of
number-printing are being performed, mecha-
nism is provided for automatically locking and
preventing depression of the typewriter keys, as
follows:

A forked blocking arm 1920 is pivotally
mounted on and depends from the stud or pin 940

" (see Figs. 12, 126, 127 and 128) and its crotch

normally stands over a finger 1921 which pro-
jects upward from the universal frame 1918-
1919. The arm 1920 is formed with a rear fork
or stop 1922 and a front fork or cam finger 1923,
which latter stands at an incline. A pin 1924 is
carried by the depending ratchet har 929 and
normally stands against the cam finger 1923 and
hold§ the latter in its normal position; but when
the accumulating mechanism or its number-
printing mechanism is operated, the pin 1924 re-
Jeases the cam finger 1923 and a spring 1925

. Swings the arm 1920 forward, so that its stop
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1922 stands over the finger 1921 and prevents it
from being raised; thereby preventing the uni-
versal bar 1918, the front ends of the arms 1910
and the rear ends of the typewriter key levers
from being raised; so that the typewriter mecha-
nism is rendered inoperative by the aperation of
the accumulating mechanism or by the number-
printing mechanism thereof. When the bar 929
again descends to its normal position, its pin
1824 impinges upon the cam finger 1923 and re-
leases the universal frame by moving the stop or
blocking finger 1922 out of the path of the
finger 1921.

Operdtion of typewriting machine renders cal-
culating machine inoperative

For the purpose of preventing accidental or
erroneous operating of the calculating and num-
ber-printing mechanism, while any typewriting

key is depressed, mechanism is provided as fol-

lows:

Pivotally mounted on the same pin 940 with
the arm 1920 (Figs. 126 and 127) is a depending
stop arm or catch 1926 which is provided with &
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cam face 1927 and a shoulder 1928, the latter
being normally held in its rearmost position by
the spring 1925. When, however, a typewriter
key is depressed, the lever of this key acts on
the universal bar 1918 and thereby raises the
fingers 1921 against the cam face 1927 and forces
the shoulder 1928 over the pin 1924, thereby pre-
venting the bar 929 from rising when an attempt
is made to operate the calculating mechanism or
to operate the printing mechanism thereof; said
bar 829 (Fig. 12) being connected, through the
medium of the members 928, 926, 925 and 886,
with the arm 887, which latter carries the roller
892 that actuates the cam arms 894, 946 and
866. By thus blocking the roller 892 against
movement, these cam arms are not operated upon
by said roller when either the operating key or
operating lever is depressed, and the motor does
not operate the calculating mechanism nor the
printing mechanism thereof. When the de-

pressed typewriter key is released, the finger -

1921 descends and allows the spring 1925 to swing
the arm 1926 backward to move its shoulder 1928
from over the pin 1924, so that now the bar 929
will be raised when either the operating key 741
or operating lever 775 is depressed. The tie rod
13 serves as a stop and a positioner for the arms
1920 and 1926 whose stop fingers 1929 and 1930,
respectively, abut against said rod 13.

Combined calculator escapement and typewriter
: escapement

1598 (Figs. 101 and 103) represents g pawl lever
pivoted on the same pin as pawl 1731 of the cal-
culator escapement and carrying a detent tooth
1589 which is normally out of engagement with
the teeth of ratchet wheel 1730, but may at times
be moved into engagement therewith. 1600 rep-
Tesents the right-hand arm of lever 1598, said
arm having a bent-over finger 1601 which rests
on the tail or lower arm of pawl 1731. A plunger
1931 is slidably seated in bearings on the rear
frame 2 and stands under the left-hand end of
the lever 1598 and over a rearwardly extending
arm or lifter 1932, which latter is carried by the
universal bar 1918. A spring 1933 has one end
connected to the frame 2 and its other end con-
nected to the left hand end of the lever 1598, so
as to draw the Iatter downward against the
plunger 1931.

The left-hand end of lever 1598 is raised by
means of the plunger 1931 at each depression of
the typewriter key 1903 to engage the tooth 1599
with a tooth of ratchet wheel 1730, and in rising
it causes the finger 1601 to depress the tail of pawl
1731, disengaging said pawl from ratchet wheel
1730 and allowing said ratchet wheel to turn until
stopped by tooth 1599, thereby allowing the car-
riage 1125 to move part of a letter space. When
the depressed typewriter key is released plunger
1931 descends, lever 1598 is restoréd to normal
position by its spring 1933, and the pawl 1731 is
moved by its spring 1732 to again engage with the
ratchet wheel 1730, which moves slightly, there-

by moving the carriage 1125 the remaining part

of a letter space. By repeating the operation
with this key or with different typewriter keys,
& step-by-step movement of the carriage is effect-
ed through the medium of the key-and-carriage-
connecting elements. 1918, 1932, 1931, 1598, 1731,
1730, 1726, 1237 and 1236, said carriage being
drawn by its spring 1221 and strap 1209,

Typewriter renders paper feed inoperative
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ginning 6f each. typewriting operation renders
the automatic paper feed mechanism inoperative.
The mechanism for this purpose is constructed as
follows:

A link 1602 (Fig. 103) depending from rock
arm 1199 has a slot in its lower end, in which
works a pin projecting from-arm 1600 so that
when arm 1600 swings down, it pulls link 1602
with it; but when link 1602 is moved down, by
rock arm 1199, arm 1600 will not be operated. A
latch 1603 is pivoted to the rear frame on the
same pin as rock arm 1199, said latch being pro-
vided at its free end with a shoulder 1604. Spring
1397 (mentioned with the “Two column mecha-
nism”) is attached to an ear on the upper edge of
latch 1603 and tends constantly to force the left-
hand or free end of said latch down. Normally

the free end of latch 1603, near shoulder 1604,

rests on finger 1394 of lever 1196 of the platen
feed mechanism. This mechanism operates as
follows: : :
Depression of any typewriter key rocks the
lever 1598, and the arm 1600 of said lever carries
down link 1602 and arm 1199, which arm engages
and depresses finger 1198 on lever 1196 of the
platen feed mechanism, lowering roller 1168 so
that it passes under the bar 1171 and thus dis-
ables the paper feed mechanism. Lever 1196 is
latched in depressed position by the engagement
with finger 1394 of shoulder 1604 on latch 1603,

which is moved to effective position by spring.
. 1397. The paper feed mechanism now remains

inoperative until the calculator mechanism is
again operated and during the first part of the
operation of this mechanism, in order that the
first number accumulated may be printed on the
same line as the typewriting. Near the end of the
first calculating operation after a typewriting
operation the arm 1396 raises latch 1603, thereby
releasing the arm 1196 which is thereupon raised
by its spring 1207, and the platen feed mech-~
anism is again operative. Latch 1603 also oper-
ates when the two-column niechanism is opera-
tive, but does not interfere with that mechanism,
because the two column mechanism and latch
1603 are controlled by the same arm 1396.

Back space mechanism
For the purpose of moving the carriage back-

“ward against the tension of its spring one or more

letter or numeral spaces the calculator carries
mechanism that is operable by devices carried
by the typewriter mechanism, as follows:

.As illustrated in Figs. 101 and 128, a trans-
versely extending back-space lever 1605 is piv-
oted to the rear frame 2, near the escapement
wheel 1730. The right-hand arm of this lever
is pivotally connected to a depending link 1606
which extends downward into the path of an ear
or shoulder 1936 on the rear end of a back-space
key or lever 1937 of the typewriter. 8aid back-
space key comprises front and rear arms con-
nected by & yoke 1937=. A pawl 1607 is pivotally
connected to the left-hand arm of the lever 1605.
The pawl 1607 has an arm 1608 which extends
toward the right and rests under a forwardly
projecting shoulder 1609 formed on the left-hand
arm of the lever 1605. The pawl 1607 extends
lettward from its pivot and has a hooked end
that extends over the escapement wheel 1730,
and is movable into engagement with the teeth
of this wheel, though normally not in engage-
ment therewith. Back-spacing is effected as
follows:

When the back-space key 1937 is depressed,
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its ear 1936 pushes the link or push bar 1606
upward and rocks the lever 1605 so as to move
the hook of the pawl 1607 into engagement with
the ratchet wheel 1730. ‘The continued upward
movement of the push-bar 1606 causes the pawl
1607 to rotate the ratchet wheel one tooth or
letter space, and far enough to allow the pawl
1731 to engage with the ratchet wheel tooth
above the tooth with which it was engaged be-
fore the depression of the back-space key. By
repeatedly depressing and releasing the back-
space key, the carriage, through the medium of
the back-space connecting elements 1936, 1606,
1605, 1607, 1730, 1726, 1237 and 1236, is back
spaced step-by-step, a letter space at each step.
The back space key or lever 1937 is held in its
normal position and the paw! 1607 in its inoper-
ative position by the link or lifter bar 1606, which
bar is held in its lowermost position by a spring
1611 and is limited in its downward movement
by a shoulder 1612 abutting against the rear
flange of the base casting 1.

Upper and lower case shifting mechanism

For the purpose of shifting the platen from
its normal position forwardly from position for
printing with the set of lower case types to po-
sition for printing with the set of upper case
types, or vice versa, the lever 1162 (Figs. 102 and
126) is provided with a depending extension or
cam arm 1160, having its lower end inclined to
form a cam 11600 having a dwell 11601 at its
upper end. A pair of shift keys 1934 (Fig. 128)
are pivotally mounted on the shaft 1904 and
each is formed with a laterally projecting ear
or shoulder on its rear end. An H-shaped shift-
frame 1935 is formed with two arms 1938 piv-

.oted on.the rod 1908 and & cross bar or yoke

1939 which connects these arms. A shift arm
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1940 mounted on the shaft 1908 and secured to 115

the yoke 1939 comprises an upwardly extending

part carrying a roller 1941, which roller stands

under the cam face 11600. \
When either of the shift keys 1934 is depressed

the shoulder on its rear end raises the shift 120

frame 1935, thereby raising the front end of the
shift arm and causing its roller 1941 to roll on
the cam face 11600 so as to swing the cam arm
1160 forward, rocking the lever 1162, actuating

the pusher 1165—1168, and thereby swinging the 125

carriage forward into the proper position for the
types of the normally ineffective set to be im-
pressed on the record sheet. The dwel 11601
of the cam 11600, being concentric with the pivot

rod or shaft 1908, insures uniform positioning 130

of the platen when so shifted. .

For the purpose of preventing the paper feed
mechanism from being operated when the platen
is swung forward by the devices above described,
the shift frame 1935 is formed with or carries 1
a horizontal shoulder or lifter 1949 which stands’
under a pusher or lifter bar 1950. This pusher
has its upper end pivoted to a rock lever 1951
(Fig. 10) comprising an arm 1952 which extends
over a finger or shoulder 1953 formed on the 1
lower end of the link 1602.

When either shift key 1934 is operated, the
shift frame is thereby raised and the shoulder
or lifter 1949 is thereby caused to raise the pusher
1950. This pusher rocks the lever 1951, pressing 1
its arm 1952 down on the shoulder 1953 to lower
link 1602 and arm 1199, which arm engages and
depresses lever 1196, carrying the members 1165
and 1168 below the paper feed bar 1171 but not
below the platen swing bar 1136. .
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chine inoperative

In order that the typewriter machine may,
without typewriting, cause the carriage 1125 to
move step-by-step, a space key 1954, comprising
a space bar 1955 and space levers 1956, is pro-
vided. The shaft 1904 constitutes the pivotal
support to which the space levers 1956 are con-
nected. The rear ends of these levers extend
under the universal bar 1918 and are thereby
held in their normal position, said universal bar

pressed plunger or pusher 1931. If desired, an
additional spring may be suitably connected for
holding the space key in normal position.

When the space key is depressed, the rear
ends of its levers lift the universal bar, thereby
lifting the stop or finger 1921 against the cam
face 1927 so as to lock down the bar 929 by
means of the pin 1924 and shoulder 1928, as
more fully described under the previous head-
ing “Operation of typewriting machine renders
calculating machine inoperative”. .

Typewriter space key rendered inoperative by
calculating machine

From the foregoing paragraph, in connec-
tion with the description under the heading
of “Operation. of -calculating machine renders

typewriting machine inopérative”, it will be un-
- derstood how the stop 1922 is swung over the

finger 1921 and thereby prevents the universal
bar from being raised, or the space key from
being depressed, while the calculating machme
is operating.

Tabulator key and connections

Under the heading of “The column key”,

mechanism has been described whereby the car--

riage 1125 is allowed to be shifted a column (or
a plurality of numeral or letter spaces), stopped
in a definite position and afterwards allowed
to shift one or more additional columns. This
is a form of tabulating which is effected by
means of the column key 1266 and its connec-
tions. The typewriter mechanism is also pro-
vided with a column key or tabulator key 1942
operatively connected with the column key
mechanism, having its lever mounted on the
shaft 1904 which forms its pivot, and having
its rear end formed with a horizontal shoulder
1943. A pusher or lifter bar 1944 (Fig. 101) is

.provided with a slot 1945 through which extends

a screw 1946 secured to a boss on the rear frame
2. The upper end of this pusher is formed
with a horizontal ear or shoulder 1947 which
stands under the right-hand end of the arm
1263, while its lower end stands over the shoul-
der 1943. A spring 1942a (Fig. 128) is provided
for holding the tabulator key 1942 in its normal
position.

When the tabulator key 1942 is depressed, its
shoulder 1943 raises the pusher or bar 1944,
thereby rocking the lever arms 1263 and 1734
(the same as they are rocked by the column
key), thereby causing the dog 1733 to disengage
the pawl 1731 from the ratchet wheel 1730 and
thus allowing the carriage to shift until its
next stop or cam lug 1239 raises the pin 1246
and stops the carriage in the manner hereto-
fore described. It will be seen, therefore, that
the tabulating mechanisms including parts
1263, 1734, 1731, 1730, 1247, 1246 and 1239, is
common to both the column key 1266 and the
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tabulator key 1942, and is controllable by either
one of these keys.

‘When the tabulator key is depressed, it also
affects the column key, by causing the link
1264 to rock the lever 1265 and allow the col-
umn key 1266 (Fig. 70) to descend by gravity,
and if desirable, gravity may be assisted by any
suitable means, so that by depressing the tabu-
lator key 1942 the column key 1266 is caused
to lock the keyboard, in the manner described
in the parent application. When, however, the
key 1266 is depressed, the tabulator key 1942
is not thereby affected.

To avoid calculator printing on typewritten
matter

In order that the typewriting may not be
obscured by the number printing, it is neces-
sary that the typewriter types do their printing
at a point to one side of that at which the
calculator-printing types are impressed, so that
when the typewriting is discontinued at any
point in a line, and the calculator-printing de-
vice is then caused to print, the calculator-
printing device prints in a clear space to the
right of the typewritten matter.

In the present machine, the typewriter types
are arranged to print at the left of the calcu-
lator-printing types. The relative printing po-
sition of the calculator-printing mechanism and
the typewriter-printing mechanism is such that
the typewriter types strike the platen (assum-
ing the platen to remain at rest) in the same
letter space in which the calculator-printing
type of the highest denomination strikes.

However, since the carriage does not remain
at rest, but is shifted by the typewriter escape-
ment immediately after each impression is made
by the typewriter types, a clear space on the
record sheet is always provided for the numerals
to be recorded after typewriting, but it is well
within the scope of this invention to cause, if
desired, the typewriter printing to occur at a
distance of one or more - letter spaces to -the
left of the printing done by the highest calcu-
lator-printing type.

The present application bemg dlrected to
printing mechan’sms, full descriptions and illus-
trations of many parts of the complete machine
have been omitted, and reference is made to the
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parent Patent No. 1,895,848, heretofore men- -

tioned, for a complete disclosure. Furthermore,
the specific mechanisms which have been de-
scribed and illustrated are to be understood
merely as representative embodiments of inven-
tions which may take many other forms, all
falling within the scope of the appended claims.

‘What is claimed is:

1. The combination of a plurality of carriers, &
plurality of typebars each connected to one of
said carriers and having a head supporting a row
of type, a plurality of rock levers each having
one of its arms connected with one of said type-
bars, a plurality of movable cams each engaging
with the other arm of one of said levers and.op-
erating to move the typebar relative to the re-
spective carrier, a plurality of links each con-

130

135

140

nected to one of said cams for moving said cam, a’

plurality of rock levers each: connected to one of
said links for causing said link to. move said cam,

145

and a plurality of springs each connected to one

of the last said rock levers for rocking said lever.
2. The combination of a plurality of carriers, a

“plurality of type bars each connected to one .of

said carriers and having a head supporting a row 150
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of type, a plurality of rock levers each having
one of its arms connected with one on the said
type bars, a plurality of movable cams each en-
" gaging with the other arm of one of said levers
-85 and operating to move the type bar relative to
the respective carrier, a plurality of links each
connected to one of said cams for moving said
cam, a plurality of rock levers each connected to
one of said links for causing said link to move
10 said cam, a plurality of springs each connected
to one of the last said rock levers for rocking said
lever, and a universal tensioning device compris-
ing a bar to which all of said springs are attached
and means for moving said bar to exert a greater

15 tension on said springs.
3. The combination of a plurality of pivotally
mounted carrier arms, means for swinging said
- earrier arms on their pivots, a type carrying
member carried by each carrier arm and adapted
20 to move longitudinally thereof, a spring associated
with each of said type carrying members for
_ moving its type carrying member longitudinally
of its carrier arm for effecting printing, and uni-
versal means for regulating the tension of said

28 springs.

4. The combination of a pivotally mounted car-

rier arm, means for swinging said carrier arm on.

its pivot, a type carrying member carried by said
carrier arm and adapted to move longitudinally
30, thereof, a spring for actuating said type carry-
ing member to move longitudinally of said car-
rier arm for effecting printing, and means for ad-
justing the tension of said spring.
5. The combination of a pivotally mounted car-
85" rier arm, a type carrying member carried by said
carrier arm, means for moving said carrier arm
about its pivot to select a type on said type carry-
ing member, an impression receiving platen,
- means for moving said type carrying member
40: relative to said carrier arm for taking an im-
pression on said platen from the type selected by

. the movement of said carrier arm, said impression-

means comprising a driving spring and connec-

- tions whereby the action of said driving spring is

45; limited to moving a selected type into proximity
but not into-contact with said platén.

- 8. -In a printing mechanism, a universal actua-
tor comprising a pair of end plates each provided
with an axle seat, a flat bar having its end por-

_&0- tions united with the respective end plates, and
a comblike plate Having its end portions united

. with said end plates and having one of its major.

surfaces in a plane at an angle to that of the first
said bar. <
‘7. In combination a pair of vertically rock-
ing-heads, a plurality of arms movably connected
thereto and extending therebetween, a comb-
.like plate serving as a guide for said arms and
having its end portions united respectively with
. 80: said heads for connecting and bracing said heads,
a plurality of movable members extending be-
tween said heads, and an actuator bar for said
movable members, said actuator bar being rigidly
united with said heads and having one of its
85 major surfaces lying in a plane at an angle to
that of the said comblike plate.

8.. A key controlled printmg mechanism com-
prising a type carrying device, a spring for mov-
ing said type carrying device to position the type,

70 and mechanism for driving said type carrying
device to print, said mechanism including a re-
leasing member contacting with said type carry-
ing device and a spring holding said releasing
member in contact with said type carrying device

78 and scting through said releasing member to
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“printing devices, a movable trip, a connector for
each said trip, & universal actuator for all of .

1,968,386

b
move said type carrying device to posxﬂon type
thereby supplementing the first said spring.

9. A key controlled printing mechanism com-
prising a type carrying device, an actuator there-
for, a detent for the actuator, a controlling mem-
ber for the detent, and a single spring for ef-
fecting movement of said detent and said con-
trolling member relative to each other and to said
type carrying device.

10. A key controlled printing mechanism com-
prising a type carrying device, a movable mem-
ber correlated therewith, a second movable mem-
ber carried by the first said movable member and
said type carrying device, and a single spring
connected with and controlling both the first said
movable member and the second said movable
member. -

11. A key controlled prmtmg mechanism com-
prising & type carrying.device, a movable member
correlated therewith, a second movable member
connected to the first said movable member, &

05

‘third movable member carried by the second

said movable member, and a single spring con-
nected with and controlling all of the said mov-
able members.

12, A key controlled prmtmg mechanism com-
prising a type carrying device, a movable mem-
ber correlated therewith, a second movable mem-
ber for controlling the first said movable member,
a pivotally mounted member carried by the sec- 105
ond. said ‘member, a second pivotally mounted,
member carried by the first said pivotally mount-
ed member, and a spring connected to the said
second movable member and -to the said second
pivotally mounted member for effecting the con- 110
trol of a plurality of said members. '

13. A key controlled printing mechanism com-
prising a plurality of type carrying devices; ac-
tuating mechanism therefor; controlling mecha-
nism for said actuating mechanism comprising a
plurality of movable devices in contact respec-
tively with the type carrying devices and a plu-

100

115

-rality of coupling members each mounted for

movement relative to ifs associated movable de-.
"vice; and “a plurality of springs, each correlated 120
with one of said- movable devices and one of said
coupling members, for effecting relative move-
-ment of the mova.ble member and coupling meme
ber.
. 14. In a printing mechanism, a plurality of 125
sets of number type each including a zero type, a
plurality of sets of printing devices for carrying
and impressing the type for printing, a plu-
rality of tripping devices for the respective )
130
the trip connectors, & plurality of coupling mem-
bers pivotally mounted on the respective con- -
nectors and each coupling of one connector being
arranged to become engaged with the adjacent :
connector so that all of the connectors may be
operated for actuating the trips when only one of
the connectors is directly engaged with the uni-
versal actuator.

15, In a printing machine, the combination ot 140

a plurality of printing bars, a plurality of actu-
ators one for actuating each of said bars, a plu-
rality of latches one for each actuator for hold-
ing said actuators in an inoperative position, &
plurality of normally inoperative releasing dogs 145
one for each latch for withdrawing said latch and
permitting the correlated actuator to actuate its
respective printing bar, means for rendering said
dogs individually inoperative, universal means for.
operating said dogs, and a connection from one 150
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of said dogs to a second of said dogs whereby the
first of these dogs when operated operates said
second dog to also withdraw its respective latch.

16. A type carrier and positioner comprising a
lever provided with an axle seat, an element for
connecting with the types, a cam surface, and a
stop lug having one side substantially parallel
with and extending keyond said cam surface.

17. In combination, & type carrier comprising a
lever formed with an axle seat and an element
for connécting with the types and a cam surface
and a stop lug substantially parallel with and ex-
tending beyond said cam surface, a stop member
normally in contact with said stop lug for de-
taining said carrier in one position and coopera-
tive with said cam surface for moving said car-
rier into another position. '

18. In a printing machine, in combination, a
frame, a platen, a set of type, a type driving de-
vice, an actuator for said type driving device, a
latch normally holding said type driving device
and said actuator in type driving condition, an
operating mechanism, a latch releasing device
mounted in said frame, normally effective con-
nections from said operating mechanism to said
latch releasing device, and means for disabling
said connections. :

19. In a printing machine, in combination, a
frame, a plurality of sets of type, a type driving
device for each set of type, an actuator for each
type driving device, a latch for each type driving
device normally holding its associated device in
type driving condition, an operating mechanism,
a universal latch releasing device mounted in
said frame, normally effective connections from
said operating mechanism to said universal latch
réleasing device, and means for disabling said
connections. )

20. In a printing machine, the combination of
a plurality of printing devices, a universal actu--
ator therefor, an operating shaft, a cam mounted
on said operating shaft, a member mounted for
constant engagement with said cam, a link con-
nected to said actuator, means for holding said
link in engagement with said member, and means
for disengaging said link from said member.

91. In a printing machine, the combination of &
plurality of printing devices, a universal actuator
therefor, an operating shaft, a cam mounted on
said operating shaft, a member mounted for
constant engagement with said cam, a link con-
nected to said actuator, means for holding said
link in engagement with said member, means for
disengaging said link from said member, and
means for holding said link against movement
when disengaged from said member.,

292. In a printing machine, the combination of
a plurality of carriers; a series of number types
arranged on each of said carriers; a ruling type
arranged_on each of said carriers; a lug, opera-
tively related to each of said carriers, for limit-
ing movement of said carriers in one direction;
means for positioning the carriers and their types
for printing numbers; and a universal bar,
adapted to engage with all of said lugs,; for simul-
taneously positioning all of said carriers and
their types, for printing with said ruling type.

23. In a printing machine, the combination of
a plurality of carriers; a series of number types
carried by each of said carriers; a ruling type
carried by each of said carriers; means for mov-
ing said carriers forward for positioning said
number types; means for moving said carriers
rearward for positioning said ruling types; &
plurality of movable backstops, one for each of
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said carriers, for arresting the said carriers in
their respective normal positions; means com-
prising a universal stop bar for holding the back-
stops in their normal positions; and means for
moving said universal stop-bar so as to shift the
position of all of said backstops when said car-
riers move to position said ruling types.

24, In a printing machine, the combination of
3 plurality of carriers, a frame for holding all
of said carriers in their normal position, num-
ber type carried by each carrier, a ruling type
carried by each carrier, means for moving said
carriers forward for positioning said number
type, a plurality of lugs each operatively con-
nected to one of said carriers, a universal bar
for engaging all of said lugs and moving all of
said carriers backward from their normal posi-
tion and thereby positioning said ruling type,
and means operated by said frame for operating
said universal bar.

25. In a printing machine in combination with
a lever consisting of a flat bar having an inclined
cam surface and a track at one end portion and
a pusher member at its other end portion and
a stop lug between its ends, a movable member
pivotally connected to said lever and forming its
fulcrum, 2 member operable to be moved along
said track in such manner as to swing the lever
on its pivot, a member relatively movable along
said cam in such manner as to move the lever
longitudinally with its pivot, a member operable
by said pusher member, and a stop for contact-
ing with said stop lug and limiting movement of
said lever.

26. In a printing machine in combination with
a lever consisting of a flat bar having an inclined
cam surfacg and a track at one end portion and
a pusher member at its other end portion and
a stop lug between its ends, a movable member
pivotally connected to said lever and forming
its fulcrum, a member operable to be moved
along said track in such manner as to swing the
lever on its pivot, a member relatively movable
along said cam in such manner as to move the
lever longitudinally with its pivot, a member
operable by said pusher member, a stop for con-
tacting with said stop lug and limiting move-
ment of said lever, and a spring for moving said
lever into contact with said stop.

27. In a printing machine, a carrier ¢onsisting
of a flat ‘metal lever formed with an axle seat
in its medial portion and a pivot seat at one end
and a gear segment at its other end and a cam
lug between said axle seat and said gear seg-
ment, for the purpose specified. .

28. In a printing machine, the combination of
an actuating segment, a carrier therefor com-
prising a lever adapted for carrying types and
formed with a stop lug and with a cam surface,
and a member movable on said cam surface for
positioning certain of said types. )

29. In a printing machine, the combination
of a type carrying member, a carrier therefor
comprising a lever formed with & gear segment
and with a cam surface and a stop lug, and a
device cooperative with said cam surface for
positionipg said type carrying member.

30. In a printing machine, the. combination
of a type carrying member, a carrier therefor
comprising a lever formed with a gear segment
and with a cam surface and a stop lug, and a
device comprising an element normally in the
path of said stop lug and an element for co-
operating with said cam surface and thereby
positioning said type carrying member, said de-
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vice being operable for moving -the first said

- element out of the path of said stop lug simul-
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taneously with
surface. . K

31. In a printing machine, the combination
of a plurality of number printing devices; con-
necting means for operatively connecting each
number printing device with lits next adiacent
number printing device; a plurality of normally
inoperative rule printing devices, one interposed
between each number printing device and its
next adjacent number printing device; and
means for rendering said connecting means in-
operative and for rendering said rule printing de-
vices operative, .

32. In a printing machine, the combination
of a number printing device, a second number
printing device, means operatively connecting
said number printing devices to each other, a
normally inoperative rule printing device be-
tween said number printing devices, a key, and
means operable by said key for simultaneously
moving)the first said means to its inoperative
position) and said rule printing device to its op-
erative position. ' )

33. In a printing machine, in combination, &
record sheet supporting platen, a plurality of

its cooperation with said cam

-number printing devices adapted to be moved

toward said platen to print on a record sheet
thereon, and a plurality of ruling devices inter-
posed between adjacent number printing de-
vices and movable toward said platen to print
on a record sheet thereon. - :

34, In a printing machine, the combination of a
plurality of number printing devices, a normally
inoperative ruling device interposed between two
adjacent number printing devices, and means for
moving said ruling device into an operative posi-
tion. )

35. In & printing machine, the combination of
a plurality of number printing devices, a plurality
of normally inoperative ruling devices each inter-
posed between two adjacent number printing de-
vices, and means for moving said ruling devices
into an operative position. .

36. In a printing machine, the combination of
a plurality of number printing devices, a plurality
of normally inoperative ruling devices each in-
terposed between two adjacent number printing
devices, and means for individually moving said
ruling devices into operative position. '

37. In a printing machine, the combination of
& ruling device, a driving device for driving said
ruling device, and means for normally holding
said ruling device out of operative relation with
salid driving device. : :

38. In a printing machine, the combination of
& normally inoperative ruling device, a driving
device therefor, and means for moving said ruling
device into operative relation with said driving
device.

39. In a printing machine, the combination of

& ruling device, a driving. device therefor, means

0
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for normally holding said ruling device out of op-
erative relation with said driving device, and a
key for moving said ruling device into operative
relation with said driving device.

40. In a printing machine, the combination of
& ruling device, 4 driving device therefor, means
for normally holding said ruling device out of
operative relation with said driving device, a key
for moving said ruling device into operative rela-
tion with said driving device, and a second key

:?tli loeking said ruling device in its operative po-
on.

1,968,386
41. In s printing machine, the combination of

a number printing device; means for driving said
device to print a number; a ruling device; driving
means for said ruling device, for causing said
ruling device to print a line of ruling in conjunc-
tion with and adjacent to numbers printed by
sald number printing device; means for normally
holding said ruling device out of operative rela-
tion with its driving means; and a key for mov-
ing said ruling device into operative relation with
its driving means. .

42. In a printing machine, the combination of
a plurality of printing heads, type mounted on
each of said printing heads, a plurality of guide
plates one interposed between each two adjacent
printing heads, & type mounted on each of said
guide plates, and means causing a type of said
printing heads and the types of said guide plates
to print in conjunction.

43. In a printing machine, the combination of
a printing head, type carried thereby; a guide
plate for said printing head, said guide plate car-
rying a type; a platen; an operating mechanism
for said machine; and means whereby said print-
ing head and said guide plate each force a type
against said platen during a single operation of
said operating mechanism.

44. In a printing machine, the combination of
a printing head; a type carried thereby; a guide
plate for said printing head, said guide plate car-
rying a type; a platen; and means for operating
said printing head and said guide plate to simul-
taneously force their types against said platen.

45. In a printing machine, the combination of
a plurality of carriers each carrying a type, a uni-
versal actuating means for all of said carriers, in-
dividual means for holding each of said carriers
out of operative relation with said universal actu-
ating means, and a plurality of keys one for each
of said carriers and operable for moving its re-
spective carrier into operative relation with the
universal actuating means.

46. The combination of type heads carrying
printing types, and type carrying guide plates ar-
ranged between said type heads and constructed
to guide said type heads and to be themselves
moved for printing.

47. The combination of type heads carrying
printing types, type carrying guide platés ar-
ranged between said type heads and constructed
to guide said type heads and to be themselves
moved for printing, means for guiding said guide
plates. )

48. In a printing machine, in combination, a
plurality of carriers bearing character type, char-
acter printing type selectors, a carrier bearing a
vertically disposed broken line type, a universal
operating mechanism, connections from said uni-

_versal operating mechanism for substantially si-
‘multaneously actuating selected character type

carriers and said broken line type carriers to
print, whereby successive operations of said uni-
versal operating mechanism cause said broken
line type to produce a broken line longer than the
broken line on said type.

49. In a printing machine, the combination of
& printing device for printing characters, char-
acter keys for cohtrolling said character print-
ing device, a printing device for printing a line of
ruling, and a rule key for controlling said rule
printing device, sai¢ character keys being op-
erable concurrently with said rule key to ¢ontrol
simultaneous printing of characters and a line
of ruling. :

50. In a printing machine, in combination, a
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set of character printing devices, a set of rule
printing devices, & set of keys for controlling said
character printing devices respectively, a set of
keys for controlling said rule printing devices
respectively, and means for simultaneously ef-
fecting printing from said character printing
devices and rule printing devices according to
the confrol of said keys.

51. In a printing machine, in combination, a
set of printing devices, a second set of printing
devices, sets of keys for controlling said first and
second sets of printing devices respectively, and
means for simultaneously actuating the printing
devices of both of said sets according to the con-
trol of said keys.

52. In g printing machine; in combination, a
set of printing devices, a second set of printing
devices interspersed with the devices of said first
set, sets of keys for controlling said first and sec-
ond sets of printing devices respectively, and
means for simultaneously actuating the printing
devices of both of said sets according to the
control of said keys.

53. In a printing machine, in combination, a
plurality of sets of character printing type, a
plurality of ruling type interspersed with said
character printing type, and key controlled means
for selecting any desired ruling type for printing.

54. In a printing machine, in combination, a
plurality of sets of character printing type, a
plurality of ruling type interspersed with said
character printing type, and key controlled
means for selecting any desired plurality of said
ruling type for printing.

55. In a printing machine, in combination, a -

plurality of sets of character printing type, a

‘plurality of ruling type interspersed with said

character printing type, and keys associated with
said ruling type respectively for selecting any
desired ruling type for printing simultaneously
with said character type.

56. Tn a printing machine, the combination
of a plurality of printing devices each com-
prising a plurality of single character types, a
plurality of printing devices each comprising a
multiple character type, a universal device for
effecting operation of the first said printing de-
vices, and a separate universal device for effect-
ing operation of the second said printing de-
vices. : :

57. In a printing machine, the combination of
a plurality of key controlled devices adapted to
print a horizontal row of characters, a key con-
trolled device adapted to print a vertical row
of characters, a universal operating mechanism
and connections therefrom for actuating all of
said devices to simultaneously print a horizontal
row and a’vertical row of characters.

58. In a printing machine, the combination of
a plurality of key controlled devices adapted to
print a row of characters, a key controlled de-

vice adapted to print a second row of characters

intersecting the first said row, and a universal
operating mechanism for actuating said device
to simultaneously print two- intersecting rows
of characters. .

59. In a printing machine, the combination of
a plurality of key controlled devices adapted to
print a row of characters, a key controlled de-
vice adapted to print a second row of characters
intersecting the first said row, and a universal
operating mechanism adapted in a single opera-
tion to cause printing from all of said key con-
trolied devices.

60. In a printing machine, in combination, a

39

plurality of key controlled devices adapted to
print a line of ruling, a key controlied device
adapted to print a second line of ruling inter-
secting the first said line of ruling, and a uni-
versal operating mechanism adapted in a single
operation to cause printing from all of said key
controlled devices.

61. In a printing machine, a printing mecha-
nism comprising a printing lever, an actuating
device for moving the printing lever,-a guide for
said actuating device, and a single rod consti-
tuting a support for said guide and a stop for
said printing lever.

62. In a printing machine, a printing mecha-
nism comprising a pivotally mounted movable
member, a ruling device, a splitting device, and
a single rod constituting a pivot for said ruling
device and a stop for said pivotally mounted
movable member and said splitting device.

63. In a printing machine, a printing mecha-
nism comprising a movable member, an actu-
ating device therefor, a guide for said actuat-
ing device, a ruling device, and a single rod con-
stituting a stop for said movable member and a
support for said guide and a pivot for said ruling
device.

64. In & printing machine, a printing mecha-
nism comprising a horizontal rule device, a ver-
tical rule device, and a single rod constituting
a pivet for one of said devices and a controlling
means for the other of said devices.

85. A printing mechanisrm comprising means
for carrying a record sheet, means for successive-
1y printing on said record sheet a series of rule
line elements for dividing the record sheet into
column spaces, and means for successively print-
ing on said record sheet other series of rule line
elements distinctively different from the first
said rule line elements for subdividing the col-
umn spaces.

66. A printing mechanism comprising means
for carrying a record sheet, means for printing
a series of rule line elements on said record sheet
for dividing the record sheet into column spaces,
means for printing on said record sheet a second
series of ru'e line elements distinctively different
from the first said rule line elements, and a key
for controlling both the second said means and
the third said means.

67. A printing mechanism comprising means
for carrying a record sheet, means for printing a
series of rule line elements on said record sheet
for dividing the record sheet into column spaces,
means for printing on said record sheet a series
of distinctively different rule line elements simul-
taneously with the printing of the first said series
of rule line elements, and a key for controlling
both the second said means and the third said
means.

68. A printing mechanism comprising means
for carrying a record sheet; and a rule type which
is normally in the printing position and movable
toward said record sheet for printing, and mov-
able transversely of the record sheet for rendering
it ineffective.

69. A printing mechanism comprising means
for carrying a record sheet, a vertical rule type
normally in the printing position and movable
toward said record sheet, and means for moving
said vertical rule type transverse’y of the record
sheet. :

70. A printing raechanism comprising means
for carrying a record sheet; a member carrying
a rule type.and ancther type, said member nor-
mally holding said rule type in printing position;
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and means for moving said member for catising
it to hold said other type in printing position.

71. A printing mechanism comprising means
for carrying a record sheet, a rule type normally
in the printing position and movable toward the
record sheet, means for moving said rule type
transversely of thé record sheet, and a second
rule type always in the printing position.

72. A printing mechanism comprising means
for carrying a second sheet, a vertical rule type
which is normally in the printing- position and
movable toward said record sheet for printing,
and means for moving said vertical rule type

" away from said printing position in a direction
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"other than toward said record sheet.

73. A printing mechanism comprising means
for carrying a record sheet, a type carrying mem-

ber, driving means for driving sajd member to-.

ward said record sheet, operating means for said
machine, a controlling member for controlling
said driving means and nc¢tmally positioned out
of operative relation with said operating means,
automatic means for moving said controlling
member into operative relation with said operat-
ing means, a key, and mechanism operable by
said key for moving said controlling member into
operative relation with said operating means.
74. A printing mechanism comprising means
for carrying a record sheet; a plurality of type
carrying members; a plurality of driving devices,
one for each of said members, for driving it toward
the record sheet; operating means for said ma-
chine; a plurality of controlling members, one for
each of said devices, all of said controlling mem-
bers being normally positioned out of operative

‘relationn with said operating means; automatic

means for effecting an operative relation of each
of said controlling members with said operating
means; a key; and mechanism operable by said
key for moving one of said controlling members-
into operative relation with said operating means.

75. The combination of a rotatable and axially

‘movable platen, a bar substantially axially par-

allel with the platen and mounted to move with
the latter in its axial direction, a member ar-
ranged to contact with said bar and move it later-
ally, means connecting the bar with the platen
for rotating the latter, and means for adjusting
the bar laterally and thereby rendering said mem-
ber ineffective and effective and also varying the
amount of rotation of said platen.

76. The combination of a rotatable and axially
movable platen, a bar substantially axially par-
allel with the platen and mounted to move with
the latter in its axial direction, a member ar-
ranged to move into contact with said bar and
move it laterally, means connecting the bar with
the platen for rotating the latter, and means for
adjusting. the bar laterally and thereby render-
ing said member ineffective and effective and
also varying the amount of rotation of said
platen. ° :

77. The combination of a rotatable and axially

" movable and substantially radially movabie

66
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platen, & bar mounted to move longitudinally in
the axial direction of said platen and being op-
eratively connected to the latter, a member
mounted and impelled to move relative to said

bar and to move said bar laterally, a device co- .

acting with said member for moving said platen
in its substantially radial direction, and means
for adjusting the said bar in different positions
relative to the limits of movement of the said
member. . .

78. The combination in a printing mechanism,

‘printing position.

1,968,386

of a traveling carriage, a pivotally mounted
frame supported by said carriage and comprising
a bar extending in the direction of travel of the
carriage, a platen supported by the carriage,
printing type correlated with the platen, means
comprising a pawl for connecting the said frame

‘with the platen and causing said platen to rotate
when the frame swings on its pivot, a device ar-

ranged to contact with said bar and swing said
frame, and means for adjusting the position of
said bar relative to said device for rendering the

-said device ineffective and effective relative to

said platen and for varying the extent of rota-
tion of the latter. . :

719. The combination in a printing mechanism,
of a platen, a pivoted frame supporting said
platen and movable about its pivot to carry said
platen to and from the printing position, a fixed
stop and cooperating shoulders on said frame for
limiting movement of said platen both to and
from the printing position, and a latch device on
said frame for engaging with said stop and there-
by holding the platen against movement from the

80. The combination in a printing mechanism,
of a platen, a pivoted frame supporting said
platen and movable about its pivot to carry said
platen to and from the printing position, a fixed
stop and cooperating shoulders on said frame for
limiting movement of said platen both to and
from the printing position, a latch device on said
frame for engaging with said stop and thereby
holding the'platen against movement from.the
printing. position, and spring pressed means for
holding said latch in both effective and ineffec-
tive positions. o

81. The combination in a printing mechanism,

of a platen movable to and from the printing
- position, & stop for limiting movement of said

platen both to and from the printing position,

means operable for engaging with said stop and.

thereby holding the platen against movement
from the printing position, and a spring operative
for holding said means alternatively in and out
of operative position. .
82, The combination of a carriage, means for
impelling the carriage in one direction, a platen
supported by said carriage, a bar supported -by
the carriage and extending in the direction of
travel of spid carriage and connected with for
rotating;thq platen, a device for actuating said
bar, means correlated with the first said means
for automatically rendering said device ineffec-
tiveiwith relation to said platen, and hand actu-

ated means for rendering said device ineffective

relative to said platen.

83. The combination in a printing mechanism;
of a carriage mounted and impelled to travel; a
platen supported by the carriage; printing type
correlated with the platen; a bar supported by
the carriage and extending in the direction of
travel of the latter and conneécted to the platen:
a second bar arranged parallel with the first said
bar; means operatively connected to said second
bar for rotating the platen; an actuating device
whereby both of said bars may be actuated; and
means for‘adjusting the actuating device so that
it will actuate one of said bars exclusively.

84. The combination in a printing mechanism;
of a traveling carriage; a rotatable platen sup-
ported by the carriage; a bar connected to the
platen in substantially parallel relation to the
direction of travel of the carriage; a second bar
supported in spaced and parallel relation to the
first said bar and movablg relative thereto; a
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pusher mounted and arranged to move into con-
tact with one of said bars and thereby move the
platen at an angle to said direction of travel;
means for rendering said pusher operative with
relation to the said second bar for moving the
latter; means coacting with the said second bar
for rotating the platen; and printing type corre-
lated with the platen.

85. The combination in a printing mechanism,
of a traveling carriage, a frame pivotally mounted
on the carriage and provided with a bar extend-
ing in the direction of travel of the carriage, a
platen supported by the frame, printing type ar-
ranged for movement relative to said platen, and
4 device comprising a member impelled in a direc-
tion at an angle to the length of said bar and into
contact therewith for swinging the platen toward
the type. ]

86. The combination in a printing mechanism,
of a traveling carriage, a frame movably mounted
on the carriage and provided with a bar ex-
tending in the direction of travel of the carriage,
a platen supported by the frame, a second bar

movably mounted in spaced and parallel relation -

to the first said bar, printing type arranged for
movement relative to said platen, a device com-

prising. a member impelled in a direction at an-

angle to the length of said bars and into contact
therewith for swinging the platen toward the
type, and means cooperating with said second bar
and said device for rotating the platen.

87. The combination in a printing mechanism,
of a traveling carriage, a frame pivotally mounted
on the carriage and provided with a bar extend-
ing in the direction of travel of the carriage, a
platen supported by the frame, a second bar piv-
otally mounted in spaced and parallel relation to
the first said bar, printing type arranged for

- movement relative to said platen, a device com-

prising a member impelled in a direction at an
angle to the.length of said bars and into contact

- therewith for swinging the platen toward the

type, and means cooperating with said second bar

- and said device for rotating the platen.
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‘88. - The combination of a carriage mounted to
travel in opposite directions; a frame movably
mounted on said carriage and comprising a bar
extending in the directions of travel of the car-
riage; a platen supported by said frame; a device
arranged on the.carriage for rotating the platen
and comprising a. bar substantially parallel with

> the first said bar; a member mounted and im-

pelled to move in one drection for actuating
said bars; and means for effecting movement of
said member in a-direction transverse to its
actuating movement and thereby rendering it in-
effective relative to one of said bars. )
89. The combination of a carriage mounted to
travel in opposite directions; a frame movably
moeunted on said carriage and comprising a bar
extending in the directions of travel of the car-
riage; a platen supported by said frame; a device
arranged on the carriage for rotating the platen
and comprising a bar substantially parallel with
the first said bar; a member mounted and im-
pelled to move in one direction for actuating said

. bars; and means for effecting movement of said
~member in a direction transverse to its actuating

‘movement and thereby rendering it ineffective
relative to the second one of said bars.

90. The combination of a carriage mounted and
impelled to travel in one direction, s platen sup-
ported by the carriage, printing type correlated
with the carriage, a device supported by the car-
riage and comprising two bars extending in the

v
direction, of travel of the carriage for effecting
movements of the platen relative to the carriage,
a movable rest, a device supported by said mov-
able rest, means for actuating and causing the
last said device to actuate said bars, and means
for moving said rest and thereby rendering the
last said device ineffective with relation to only
one of said bars. ) )

. 91. The combination of a carriage mounted-and
impelled to travel in one direction, a platen sup-
ported by the carriage, printing type correlated
with the carriage, a device supported by the car-
riage and comprising two bars extending in the
direction of travel of the carriage for effecting
movements of the platen relative to the carriage,
a pivotally mounted rest, a device supported by
sald pivoted rest, means for actuating and caus-
ing the last said device to actuate said bars, and
means for moving said rest and thereby rendering
the last said device ineffective with relation to
only one of said bars.

92. The combination of a rotatable bar, & bear-
ing member non-removably seated on said bar
and provided with a radially extending screw
device, a supporting member to which said screw
device is removably secured, and a spring arm
provided with a detent and extending from said
bearing member into yieldable engagement with
said rotatable bar,

93. The combination of a rotatable bar; a bear-

o5

100 -

105

ing therefor, a bearing member non-removably .

seated on the bar and provided with a radially
extending screw device, and a supporting mem-
ber provided with a notch and a communicating
countersink, said screw device being seated in said
notch and provided with a boss removably en-
gaged with said countersink.

94. The combination of a rotatable bar, a bear-
ing therefor, a bearing member non-removably
seated on the bar and provided with, a radially
extending screw device, and a supporting mem-
ber provided with a notch in which said screw
is removably secured. ‘ ) :

95. The combination of a carﬁage, a stop bar

mounted on said carriage, a spring for driving
said carriage, and means controllable by said
stop bar for stopping said carriage and thereby

‘receiving the strain of said spring without per-

mitting said strain to be exerted on said stop bar.
96. A stop bar comprising a body portion, a
plurality of longitudinally and radially extending
plates projecting from said body portion, said
plates being each formed into a series of stops.
.97. A stop bar comprising a body portion and
a plurality of longitudinally and radially ex-
tending plates projecting from said body por-
tion, said plates being each formed into a series
of spaced stops, the stops of each series being
differently spaced from those of any other series.
98. A rotatably mounted bar comprising a plu-
rality of series of radial projections, each pro-
Jection having an inclined surface lying in a plane
cutting the axis of rotation, and each of said
projections having an axially parallel surface.

99. A rotatably mounted bar comprising a 4

straight row of projections, each of said projec-
tions comprising an axially parallel surface and
two inclined surfaces each adjoining the axially

parallel surface and each lying in a plane which

cuts the axis of rotation of said bar.

100. A rotatable bar having thereon a plurality
of straight rows of projections, the projections’
of each row being equally spaced apart and be-
ing spaced differently from the projections of
other- of said rows, each of said projections be-
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'ing formed with an axially parallel surface and

an adjoining surface inclined toward the axis of
rotation.

101. A rotatable bar comprising a plurality of
straight rows of radial projections, each pro-

- jection having oppositely inclined faces lying re-

spectively in planes cutting the axis of rotation,
and each projection having a surface substan-
tially parallel with said axis, the projections of
each row being equally spaced apart and spaced
differently from those of other of said rows. ‘
102. In a machine of the character described,
an adjustable carriage stopping device compris-

ing a bar provided with engaging elements, a.

stop tooth adjustable on said bar, said stop tooth
comprising & flat top, inclined portions extend-
ing from said flat top and adapted fo engage
said engaging elements, side portions extending
from said flat top and adapted to embrace said
bar, spring holding devices on said side portions,
and a spring interposed between said side por-
tions and said bar, whereby said ixiclined portions
are held in engagement with said engaging ele-
ments. : o

103. The combination in a printing mecha-
nism, of a plurality of type, a carriage for carry-
ing paper to be printed upon by said type, a
carriage controlling ‘device for effecting move-
ments of the carriage, & hand operated device
for controlling said-carriage controlling device,
an operating mechanism independent of said

hand operated device and arranged for effecting

the printing by said type, and means for releas-
ing said carriage from its operative relation with
said carriage controlling device and correlating
it with said operating mechanism in proper re-
lation to be operated by the latter. )

104. In combination, a plurality of type; a car-
riage comprising a platen adapted to receive im-
pressions from said type; an inked ribbon coop-
erating with the carriage and type for printing;
a spring for moving the carriage in one direc-
tion; means, other than said spring, for moving
the carriage in said direction and in the oppo-
site direction alternately; and means for freeing

_the carriage from control of said spring and tem-

porarily subjecting it to the exclusive control of
the first said means. .

105. In combination, a plurality of type; a
carriage comprising a platen adapted to receive
impressions from said type; an inked ribbon
cooperating with the carriage” and type for
printing; a spring for moving the carriage in
one direction; means, other than said spring,
for moving the carriage in said direction and
in the opposite direction alternately; and means
for simultaneously freeing the carriage from
control of said spring and temporarily subject-
ing it to the exclusive control of the first sald
means. ) .

106. In combination; printing type; & car-
riage comprising a platen adapted to receive im-
pressions from said type; an inked ribbon corre-

lated with the carriage and type for printing;

means for automatically moving the carriage
step by step in one direction; and means, sepa-
rate from the first said means, for moving said
carriage in said direction and in the opposite
direction.

107. In combination; printing type; a carriage
comprising a platen adapted to.receive impres-
sions from said type; an inked ribbon corre-
lated with the carriage and type for printing;

means for automatically moving the carriage’

step by step in one direction; and means, sepa-
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rate from the first said means, for moving said
carriage in said direction and in the opposite
direction alternately.

108. In combination; printing type; a car-
riage comprising & platen adapted to receive im-
pressions from said type; an inked ribbon corre-
lated with the carriage and type for printing;
means for automatically moving the carriage
step by step in one direction; means, separate
from the first said means, for moving said car-
riage in said direction and in the opposite direc-
tion; and means for freeing the carriage from

.the control of the first said means and tem-

porarily subjecting it to the exclusive control
of the second said means.

109. In a printing machine, the combination
of a paper carriage, hand operated means for
‘shifting the carriage in opposite directions, me-
chanically operated means for shifting the car-
riage in said directions independently of the
first said means, mechanism for subjecting said
carriage’ to the control of said mechanically
operated means, means cooperating with said
mechanically operated means for portioning a
sheet of paper into column spaces and locating
the inter column lines of the paper, type for

printing on the paper, and means cooperating
. with said mechanically operated means for stop-

ping the carriage after each printing operation
with an inter column.line of the’ paper oppo-
site one of said type.
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110. In a printing machine, the combination -

of a paper carriage, means cooperating with

.the carriage for portioning a sheet of paper into

columns and locating the inter column lines and

* moving the: carriage back and forth in steps

each equal to one half of a column space from -

a printing position to an inter column position;
and means cooperating with the first said means

to cause the carriage to move a plurality of -

column spaces from one inter column - position
to another inter column position at a single
step. : B : :
- 111. In a printing machine, the combination
of a paper carriage, means cooperating with
the carriage for portioning a sheet of paper
into columns and locating the inter column lines
and moving the carriage back and forth in steps.
each equal to one half of a column space from
a printing position to an inter column ‘position.
and allowing it to rest at the inter column po-
sition between printing operations; and means
cooperating with the first said means to cause

the carriage to move g plurality of column spaces

from one inter column position to another inter
column position at a single step.

112. In combination, a carriage constructed for
carrying paper and locating column spaces and
inter column lines on the paper; type for print-
ing in said column spaces; mechanism. for shift-
ing the carriage at a single step from one inter
column position past a second inter column posi-
tion and stopping it in a third inter column po-
sition; and means for changing the location of

22t
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the inter column lines of the paper without ad- . ..

justing any element of the carriage and without ~

adjusting the paper relative to the carriage.
113. A printing mechanism comprising a car-
riage constructed for supporting & record sheet,

a device cooperating with the carriage for por- :

tioning the record sheet into- pairs of column

spaces, a device for shifting the carriage alter- °

nately back and forth from printing position of
one column space to printing position of the other
column space of a pair of column spaces; and a

130
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. key controlled device, operable while the second
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said device is operative, for shifting the carriage
to move one pair of column spaces out of and
another pair of column spaces into operatwe rela-
tion with the second said device.

114. A printing mechanism comprising type
and a platen adapted to receive impressions from
said type, a platen carriage, opérating mechanism
for taking an impression from said type on said
platen, means for automatically moving said car-
riage alternately back and forth as an incident
to the operation of said operating mechanism,
and means for varying the extent of such auto-
matic movement of the carriage.

115. A printing mechanism comprising a car-
riage, printing type, operating mechanism for
causing printing by said type, automatic means

for moving said carriage back and forth with rela-

tion to said type as an incident to the operation
of said operating mechanism, and means for ad-
justing said automatic means so that it will move
said carriage a greater or less dlstance at each
operation.

116. In combination, a paper carriage, type co-
operatively related with the paper carriage for
printing in separate columns on paper carried by
the carriage; means for shifting the carriage by
steps from an inter column position to a printing
position and thence to an inter column position;
and means for changing the length of said steps
and thereby changing the distance between print-
ing positions.

117. In combination, a paper carriage; type
cooperatively related with the paper carriage for

printing in separate columns on paper carried by-

the carriage; means for shifting the carriage by
steps from an inter column position to a printing
position and thence to rest at-.an inter column
position; means for controlling the first said
means so as to effect movement of theicarriage in
either of the two opposite directions’ from- said
inter column position, at the will of the operator;
and means for changing the length of said steps
and thereby changing the distance between print-
ing positions.

118. In combination, a paper carriage; type co-
operatively related with the paper carriage for
printing in separate columns on paper carried by
the carriage; means for shifting the carriage in
one direction; means independent of the first said
means for shifting the carriage by steps from an
inter column position to a printing position and
thence to an inter column position; and means
for changing the length of said steps and thereby
changing the distance between printing positions.

119. A printing mechanism comprising a car-
riage adapted to carry a record sheet, printing
type correlated with said carriage for printing on
said record sheet, automatic means for m\oving
said carriage back and forth with relation to said
type for printing in each of a pair of columns
alternately, and means for adjusting said auto-
matic means so that it will space said columns a
greater or less distance apart.

120. In combination, a paper carriage, type op-
erable for printing on material supported by the
paper carriage, mechanism for moving the paper
carriage by steps, and a screw by rotation of
which the length of steps of the carriage is va-
ried.

121. In combination, a carriage adapted to
carry a record sheet, a spring for moving said
carriage by steps in one direction, means for vary-
ing the length of said steps, a device for auto-
matically moving said carriage by steps in either

- rection;; means,
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of two diréctions,' and means for varying the

length of the last said steps.
122. In combination, a carriage adapted to sup-

port a record sheet, type operable for printing on -

said record sheet, means for moving said carriage
in one direction, automatic mechanism for mov-
ing said carriage in either of two directions, and
means for uniformly varying the length of move-
ment of said carriage by said automatic mech-
anism;

123. In combination, a carriage adapted to sup-
port a record sheet, type operable for printing on
said record sheet, means for moving said carriage

- in one direction, automatic mechanism for mov-

ing said carriage in either of two directions, and
a device separate from said carriage for varying
the length of movement of said carriage by said

automatic mechanism.

124. In combination, a paper carriage; type cor-
related with said paper carriage for printing on
paper supported by said paper carriage; mech-
anism for moving the paper carriage in opposite
directions by steps into and out of printing posi-
tion and in such manner as to permit said type
to be impressed upon the paper alternately in two
different columns; and means for adjusting said
mechanism and thereby causing the length of
its steps {o be varied at the will of the operator.

125. In combination, a paper carriage; type op-
erable for printing on paper supported by the car-
riage; means for moving the carriage in one di-
independent of the first said
means, for moving the carriage in said direction
and in the opposite direction and thereby bring-
ing the paper alternately into printing position
and inter column position and thence into a sec-
ond printing position and again into an inter
column position, substantially as specified; and
means, supplementing and cooperating with the
second said means, for causing the carriage to
move at a single step from one inter column po-
sition past a second inter column position and stop
at a third inter column position.
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126. In combination, a paper carriage; type -

operable for printing on paper supported by the
carriage; means for moving the carriage in one
direction; means, independent of the first said
means, for moving tiie carriage in said direction
and in the opposite direction and thereby bring-
ing ‘the paper alternately into printing position
and inter column position and thence into a sec-

ond printing position and again into an inter.

column position, substantially as specified; and
means for affecting the second said means so that
it will vary the distahce moved by the carriage
from printing position to inter column position,
at the will of the operator. }

127. In combination, a paper carriage; type
operable for printing on material supported by
the carriage; means for moving the carriage in
one direction; means independent of the first said
means for moving the carriage in said direction
and in the opposite direction and thereby bring-
ing the paper alternately into printing position
and inter column position and thence into a sec-
ond printing position and again into an inter
column position; means, supplementing and co-
operating with the second said means, for caus-
ing the carriage to move at a single step from one
inter column position past a second inter column
position and stop at a third inter column posi-

tion; and means for affecting the second said.

means so that it will vary the distance moved
by the carriage from printing position to inter
column position, at the will of the operator.
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128. In combination, a gear member mount-
ed for movement in opposite directions, a re-

. versing member aperatively connected to said

10

16

20

gear member and pivotally mounted and pro-
vided with two engagement elements, and a de-
vice movable alternatively into engagement with
one or the other of said engagement elements
and operable for imparting movement to said
reversing member. )

129. A printing mechanism comprising a car-
riage; type correlated therewith; a reversing
member operatively connected with the carriage
for causing the latter to move back and forth
with respéect to the type, said reversing member
being pivotally mounted and provided with two
engagement elements; and a device movable
alternatively into engagement with one or the

" other of said engagement elements and operable

for imparting movement to said reversmg
member.

130. A printing mechanism comprising a car-

_riage, a device connected with for moving the

- carriage in opposite directions and comprising a
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gear member, a reversing member operatively
connected to said gear member and pivotally
mounted and provided with two engagement ele-
ments, and a device movable alternatively into
engagement with one or the other of said en-

gagement elements and operable for imparting .

movement to said reversing member.
131. A printing mechanism comprising a car-
riage; -type correlated therewith; a reversing

. member operatively connected with the carriage

for causing the latter to move back and forth
with respect to the type, said reversing member

being provided with two engagement elements;"

a device normally in engagement with one of said

- engagement elements; key operated means for

moving sald device into engagement with the
other engagement element; and meéans for mov-
ing said device so as to impart movement to said

- reversing member.

132. The combination of & carriage, a gear

-device operatively connected with the carriage,

a rock lever operatively connected to said gear
device and provided with two engagement ele-
ments, a bar, a shiftable member pivotally
mounted, on said bar and operable for engage-

ment ‘with one or the other of said engagement
elements, means -for causing said bar to move

said shiftable member and thereby move said
‘rock lever, and means for varying the extent of
movement of said bar and thereby varying the
extent of movement of the carriage.

133. In combination, a circular -member, a
member carried by said circular member and ex-
tending on diametrically opposite sides thereof,
and a spring coiled around said circular member
and having its end portions crossed and con-
nected to the opposite sides of the second said

" member.

134. In combinaticn, a rotatably mounted
clutch member, & hub mounted for rotation rela-
tive to said clutch member and carrying a non-

"cylindrical element, a clutch member mounted

to move on said non-cylindrical element in the
radial direction of the hub, separately and in-
dependently mounted means for holding said
clutch members normally out of engagement with
each other, and means for moving said clutch
members into mutual engagement.

135. In combination, a power device, a rock
lever operable by said power device, a shaft, a
hub rotatable on the shaft and carrying a non-
cylindrical element and being operatively con-
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) -
nected to said rock lever, a hub secured t.o said
shaft and carrying a clutch member, and a clutch
member mounted to slide radially on said non-
cylindrical element and to move into and out of
engagement with the first said clutch member.

136. In combination, a power device, a rock
lever operable by said power device, a shaft, a
hub rotatable on the shaft and carrying a non-.
cylindrical element and being operatively con-
nected to said rock lever, a hub secured to said
shaft and carrying & clutch member, a clutch
member mounted to slide radially on said non-
cylindrical element and to move into and out of
engagement with the first said clutch member,
and a spring surrounding the first said hub and
having its ends connected to the second said
clutch member.

137. In combination, a power device, a rock
lever operable by said power device, a shaft, a
hub rotatable on the shaft and carrying a non-
cylindrical element and being operatively con-
nected to said rock lever, a hub secured to said
shaft and carrying a clutch member, a clutch

‘member mounted to slide radially on said non-

cylindrical element and to move into and out of
engagement with the first' said clutch member,

~means for holding the second said clutch mem-

ber out of engagement with the first said clutch
member, and key-controlled means for engaging
the second said clutch member with the first said
clutch member, )

138. In a clutch, a rotatable device comprising

‘a hub and a spur gear wheel; a second device

comprising a hub in axial alignment ‘with the
first said hub and rotatable relative thereto, the
second said hub carrying a non-cylindrical ele-
ment; a toothed clutch member mounted to slide
radially on' said non-cylindrical element and
having its teeth in position for engagement and
disengagement with said spur gear wheel; and a
spring surrounding the second said hub and hav-

‘ing its end portions -crossed and connected to

opposite sides of said cluich member and coact-
ing with said hub.for normally holding said
clutch member. in mesh with the teeth of said
spur gear wheel. )

139. In combination, a carriage; a spring for
driving said carriage; a ratchet wheel connected
to and operable by said spring; a pawl adapted
to engage with said ratchet for rendering said
spring ineffective; a clutch member normally out

.of and adapted to be thrown into operative re-

lation with for controlling said carriage: and
means for simultaneously engaging said pawl
with sa’d ratchet wheel and throwing said clutch
member into operative relation with said car-
riage.

140. In combination, a carriage 8 spring for
driving said carriage; a ratchet wheel connect-
ed to and operable by said spring; a paw!l adapt-
ed to engage with said ratchet for rendering said
spring ineffective; a clutch member normally
out of and adapted to be thrown into operative

relation with for controlling said carriage: and

key controlled means for simultaneously engag-
ing said pawl with said ratchet wheel and throw-
ing said clutch member into operative relation
with said carriage.

141. In combination, a carriage, a spring for
driving said carriage, a shaft rotatable by said
spring through the medium of said carriage, a
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second spring, and means operable by said sec-

ond spring for rotating said shaft and thereby
moving said carriage.

142. In combination, a carriage, a spring for 150
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driving said carriage, a shaft rotatable by said
spring through the medium of said carriage, a
second spring, and key controlled means oper-
able by said second spring for rotating said shaft
and thereby moving said carriage. .

'143. In combination, a carriage; a spring for
driving said carriage; a shaft rotatable by said
spring through the medium of said carriage; a
second spring; normally inoperative means cor-
related with said second spring for rotating said
shaft and thereby moving said carriage; and
key controlled means for rendering the first said
means operative. :

144, In combination, a carriage; a spring for
driving said carriage; -a shaft rotatable by said
spring through the medium of said carriage; a
second spring; normally inoperative means cor-
related with said second spring for rotating said
shaft and thereby moving said carriage; and key
controlled means for rendering the first said
means operative and rendering the first said
spring ineffective.

145. In combination, a carriage, a platen
mounted on said carriage and adapted to carry
a record sheet, a type for printing on said record
sheet, mechanically operated means for moving
said carriage back and forth relative to said
type, a tappet carrying member connected with
and operable by said means, automatic means
for rotating said platen to feed said record sheet,
and a device operable by said tappet carrying
member for rendering the last said means inef-
fective.

146. A machine comprising an operating de-
vice; an oscillatory member carrying two en-

" gagement elements; a shiftable member; means
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for shifting the shiftable member into engage-
ment with one or the other of said engagement
elements; a movable member cooperative with

sald shiftable member for oscillating said oscil-

latory member; and means for operatively con-
necting and disconnecting said movable mem-
ber and said operating device.

147. A machine comprising an operating de-
vice; an oscillatory member carrying two en-
gagement elements; a shiftable member; means
for shifting the shiftable member into engage-
ment with one or the other of said engagement,
elements; a movable member cooperative with
said shiftable member for oscillating said oscil-
latory ‘member; means for operatively connect-
ing and disconnecting said movable member and
said operating device: and means for varying
the extent of movement of said movable mem-
ber. .
148. A machine comprising an operating de-
vice; a carriage; an oscillatory member provided
with two engagement elements; means includ-
ing a clutch for operatively connecting said car-
riage with,said oscillatory member; a shiftable

~member; means for shifting the shiftable mem-

ber into engagement with one or the other of said
engagement elements; a movable member co-
operative with said shiftable member for oscil-
lating said oscillatory member; and means for

-~ simultaneously controlling sa‘’d clutch and oper-
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atively connecting said movable member with
said operating device.

149. A machine comprising an operating de-
vice; a carriage; an oscillatory member provided
with two engagement elements; means includ-
ing a clutch for operatively connecting said car-
riage with said oscillatory member; a - shiftable
member; means for shifting the shiftable mem-
ber into engagement with one or the other of

45

said engagement elements; a movable member
cooperative with said shiftable member for oscil-
lating said oscillatory member: and key con-
trolled means for simultaneously controlling said
clutch and operatively connecting said movable
member with said operating device.

150. The combination of a carriage, a rotary
device operatively connected with the carriage,
an oscillatory member operatively connected with
said rotary device and carrying two engagement
elements, a shiftable member normally in engage-
ment with one of said engagement elements and
operable for oscillating said oscillatory member,
and key controlled means for moving said shift-
able member into engagement with the other of
said engagement elements.

151. In a printing machine, the combination of
8 carriage comprising a platen, a spring for driv-
ing said carriage in one direction, a mechanism
for griving said carriage in either direction trans-
versely of the machine, means for releasing said
carriage. from the control of said spring and
bringing it under the control of said mechanism,
a driving bar for driving said mechanism, and
aufomatic means cooperative with said driving 100
bar for causing it to drive said carriage in op-~
posite directions alternately. -

152. In a printing machine, the combination
of a carriage, a platen carried thereby, printing )
devices cooperative therewith, a spring for mov- 105
ing said platen to position successive columns in
operative relation with said printing - devices,
mechanism for moving said carriage to position
either of a pair of columns in operative relation
with said printing devices, means for releasing 110
said carriage from the control of said spring and
bringing it ynder the control of said mechanism,
a driving bar for driving said mechanism, and
means cocperative with said driving bar for caus-
ing it to drive said mechanism to move the col-
umns of a pair alternately into operative rela-
tion with said printing devices.

153. In a printing machine, the combination
of a carriage, a platen carried thereby, printing
devices cooperative therewith, a spring for mov-
ing said platen to position successive columns in
operative relation with said printing . devices,
mechanism for moving said carriage to position
either of a pair of columns in operative relation
with said printing devices, means for releasing 195
said carriage from the control of said spring and
bringing it under the control of said mechanism,
normally inoperative means cooperative with said
driving bar for causing the latter to drive said
mechanism to move the columns of a pair alter-
nately into operative relation with said printing
devices, and key controlled mechanism for ren-
dering the last said means operative.

154. In a printing machine, the combination of
a carriage, a track upon which said carriage is
mounted to travel, a reversing member adapted
to drive said carriage along-said track in either.
direction, engagement elements on said member,
an actuating bar for actuating said.reversing
member, said bar being adapted to engage with
either of said engagement elements, and auto-
matic meéans for causing engagement of said bar
with each of said engagement elements alter-
nately for moving said carriage alternately in
opposite directions along said track. 145

155. In a printing machine, the combination .
of a carriage, a track upon which said carriage is
mounted to move, normally inoperative mecha-~
nism for automatically moving said carriage in
opposite directions alternately along said track, 150
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and a plurality of keys for rendering said mecha-
nism operative.

156. In & printing machine, the combination
of a carriage; a track upon which said carriage
is mounted to move; a normally inoperative mem-
ber for moving said carriage in either direction
along said track; key controlled means for ren-
dering said member operative; an actuating bar
for actuating said member; two engagement ele-
ments mounted on said member and adapted to
be engaged separately with said actuating bar;
hand controlled selecting means for selecting the
one of said elements to be engaged by said actu-
ating bar; and automatic means for causing said
actuating bar to engage said engagement ele-
ments alternately. :

157. In a printing machine, the combination of
a carriage; a track upon which said carriage
is mounted to move; a normally inoperative
member for moving said carriage in either direc-

" tion along said track; key controlled means for

rendering said member operative; an actuating
bar for actuating said member; two engagement
elements mounted on said member and adapted to
be engaged separately with said actuating bar;
hand controlled selecting means for selecting the
one of said elements to be engaged by said actu-
ating bar; normally inoperative means for auto-
matically causing said actuating bar to engage
said elements alternately; and key controlled
means for rendering said normally inoperative
means operative, . . :

158. In 2 printing machine, the combination of
a carriage; s track upon which said carriage is
mounted to move; a normally inoperative mem-
ber for moving said carriage in either direction
along said track; key controlled means for ren-
dering said member operative; an actuating bar
for actuating said member; two engagement ele-
ments mounted on said member and adapted to
be engaged separately with said actuating bar;
hand controlléd selecting means for selecting the
onhe of said elements to be engaged by said actu-
ating bar; normally inoperative means for auto-
matically causing said actuating bar to engage
said elements alternately; a member operatively
connected with the last said means; a key for
positioning the last said member in a position to
be operated; and a key for operating the last
said member to cause it to render said normally
inoperative means operative. ) ’ '

159. A printing mechanism comprising & car-
riage; type correlated therewith; a reversing
member operatively connécted with for causing
the carriage to move back and forth with respect
to the type, said reversing member being pro-
vided with a plurality of engaging- elemenis; &
device normally in engagement with ‘one of said

_engaging elements; key operated means for mov-,

ing said device into engagement with other of
the engaging elements; means for causing said
device to engage with one and another of said
elements alternatively, and means for moving said
device so as to impart movement to said revers-
ing member. ;

160." The combinétion of a carriage, a rotary .

device operatively connected with the carriage,
an oscillatory member operatively connected with -
said -rotary device and carrying two engagement
elements, a shiftable. member normally in en-
gagement with one of said engagement elements.
and operable for oscillating said oscillatory mem-
ber, key controlled means for moving said shift-
able member into engagement with the other of.

1,068,386

ent of said key controlled means for shifting said
shiftable member into engagement with one or
the other of said engagement elements.

161. The combination of a carriage; & rotary
device operatively - connected with the carriage;
an oscillatory member operatively connected with
said rotary device and carrying two engagement
elements; a shiftable member normally in en-
gagement with one of said engagement elements
and operable for oscillating said oscillatory mem-

-ber; key controlled means for moving said shift-

able member into engagement with the other of
said engagement elements; means independent of
said key controlled means for shifting said shift-
able member into engagement with one or the
other of said engagement elements; a movable
device for moving said carriage through the me-
dium of said shiftable member and said oscilla-
tory member and said rotary device; and means
for varying the extent of movement of said mov-
able device and thereby varying the extent of
movement of said carriage. .

162. An alternating mechanism comprising two
engaging elements and a bar adapted to engage
with either of said elements, each of said ele-
ments being adapted to hold said bar in engage-
ment with the other element during the opera-
tion of the mechanism. .

163. The combination of a rock lever provided
with two engagement elements, a member mount-
ed for movement alternately into engagement with
said engagement elements and provided with
oppositely facing track faces, and means for
moving said member so as to oscillate said rock
lever and cause one of the engagement elements
to move along the adjacent track face while the
other engagement element is engaged with and
moved by said member.

164. 'The combination of & rock lever provided
with two engagement elements, & member mount-
ed for movement alternately in opposite direc-
tions and provided with engagement elements and
with track faces one adjacent to each of the lest
said engagement elements, means for moving
said member so as to cause its engagement ele-
ments respectively to engage alfernately with the
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respective engagement elements of said rock lever, -

and means for moving said miember sc as io
oscillate said rock lever and thereby cause one
of the first said engagement elements to travel
along the adjacent track face and retain the
other of the first said engagement elements in
engagement with one
ment elements,

165. The combination of a carriage, a rotary de-
vice operatively connected with the carriage, an
oscillatory member operatively connected with
said rotary device.and carrying two engagement
elements, g shiftable member normally in en-
gagement with one of said engagement elemenis
and operable for operating said osciliatory mem-
ber, a key, mechanism operable by said key and
by said shiftable member, and means for rendex-
ing said shiftable member incapable of operat-
ing said mechanism. .

166. In a printing machine, the combination
of o plurality of printing devices; a plurality of
members one fof each printing device and each
operable to prevent its printing device from print-
ing; a connection from each of said members to
its next adjacent member; means for operating
one of said members to cause it, through the me-
dium of said connections, to operate successive
ones of said members; and means for discon-
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of the second said engage- .
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sald engagement elements, and means independ- necting any two adjacent ones of said 'members. 150
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167. A .printing mechanism comprising a plu-
rality of printing type, an inked ribbon coopera-
tive with the type for printing, a ribbon feeding
device, and means controllable by said ribbon
feeding device to prevent printing by certain of
said type. )

168. In a printing machine, the combination
of a plurality of printing devices, an inked ribbon
cooperative with said devices for printing, a rib-
bon feeding device, means for causing said print-
ing devices to print items, devices for causing
said printing devices to print totals, and means
correlated with said ribbon feeding device and the
total printing devices for preventing certain of
said printing devices from printing during total
printing. :

169. A printing mechanism comprising print-
ing type, an inked ribbon, means including an
actuator for forcing the type against the ribbon,
a ribbon feeding device, and means controllable
by said ribbon feeding device for blocking move-
ment of said actuator,

170. A printing mechanism comprising a plu-
rality of printing type, an inked ribbon, means
including a plurality of actuators for forcing the
type against the ribbon, a ribbon feeding device,
and means controllable by said ribbon feeding
device for blocking movement of certain of said
actuators without affecting operation of the re-
maining actuators.

171, A printing mechanism comprising a plu-
rality of printing devices, an inked ribbon co-
operative with said devices for printing, a ribbon
feeding device, a plurality of members one for
each of said printing devices and operable to
prevent the printing movement thereof, and a
device operable by said ribbon feeding device
for positioning certain of said members.

172. In a printing machine, the combination
of a plurality of printing devices operable for
printing items and the totals thereof, connecting
means from each printing device to its next adja-
cent printing device, and a key operable for dis-
connecting said connecting means between two of
said printing devices and also affecting said
printing devices during total printing.

173. A printing mechanism comprising a plu-
rality of printing type, mechanism for causing
said printing type to print a plurality of columns
of digits and the totals of said columns, and
means for separating certain of said columns by
the printing of a vertical rule line and for pre-
venting the printing of totals on one side of said
vertical rule line without preventing the printing
of totals on the opposite side of said vertical rule
line.

174. In a printing machine, the combination
of a plurality of tappet levers, a carriage, a tap-
pet, and a shaft carried by said carriage and
adapted to hold up said tappet in position to
cooperate with any of said tappet levers.

175. In a printing machine, the combBination of
a plurality of tappet levers, a carriage, a tappet,
and a shaft carried by said carriage and adapted
to hold up said tappet in position to cooperate with
any of said tappet levers and adapted to hold
said tappet in a position out of operative rela-
tion with all of said tappet levers.

176. The combination of a shaft having a plu-
rality of annular grooves formed in its surface,
a tappet provided with an opening and an in-
terior annular groove, and an annular spring
seated in the groove of said tappet and adapted
to cooperate with any of said grooves of said
shaft for positioning said tappet on said shaft.

47

171. The combination of a shaft having an an-

‘nular groove formed in its surface, a frame for

supporting said shaft and provided with an open-
ing for the passage of said shaft therethrough,
and an annular spring carried by said frame and
adapted to cooperate with said annular groove for
retaining said shaft in proper relationship with
said frame.

178. The combination of a shaft having an
annular groove formed in its swrface; a frame
comprising a flange for supporting said shaft,
said flange being provided with a plurality of
openings for the passage of said shaft: a keeper
plate secured to said flange; and a plurality of
annular springs seated in said keeper plate and
each surrounding one of said openings in said
flange, each spring being adapted to engage with
the annular groove of said shaft.

179. In a shiftable carriage, the combination
of a member formed with substantially parallel
and oppositely apertured flanges, a shaft formed
with several depressions and seated in two op-
posite apertures of said member, and an aper-
tured member through which said shaft extends,
said apertured member being located between
said flanges and movable longitudinally of said
shaft and provided with a spring for engage-
ment with each of said depressions.

180. In a printing machine, the ccmbination
of a carriage, a plurality of levers separate from

the carriage, and means comprising a device-

mounted on the carriage for moving all of said
levers into and out of operative position.

181. In a printing machine, the combination
of a carriage, a plurality of levers separate from
the carriage, and means comprising a device
mounted on the.earriage for moving all of said
levers simultaneously into and simultaneously
out of operative position.

182. In a printing machine, the combination
of a carriage, a plurality of tappets mounted
thereon, a plurality of alternatively operative and
inoperative tappet levers adapted to cooperate
with said tappets, and means comprising a de-
vice mounted on said carriage for moving said
tappet levers into operative relation with said
tappets.

183. In a printing machine, the combination
of a plurality of alternatively operative and in-
operative tappet levers. a carriage, a plurality of
tappets carried by said carriage and adapted to
cooperate with said tappet levers, a support on
said carriage for said tappets, and a lever mount-
ed on said support and adapted to move said
tappet levers into operative relation with said
tappets.

184. In a printing machine, the combination
of a plurality of alternatively operative and in-
operative tappet levers, a carriage, a plurality
of tappets carried by said carriage and adapted
to cooperate with said tappet levers, a support
on said carriage for said tappets, a lever mount-
ed on said support adapted to move said tappet
levers into operative relation with said tappets,
and means for retaining the last said lever in
either of two positions one of which is opera-
tive and the other inoperative.

185. In a printing machine, the combination
of a plurality of alternatively operative and in-
operative tappet levers, a carriage, a plurality
of tappets, and means whereby said carriage may
bring said tappet levers into operative relation
with said tappets.

186. In a printing machine, the combination
of a plurality of tappet levers, a pivot rod for
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all of said tappet levers, a movable plate hav-
ing a cam slot cooperative with said rod, a car-
riage, a plurality of tappets carried by said car-
riage, and means whereby said carriage moves
said plate to bring said tappet levers into op-

.erative relation with said tappets.

-187. In a printing machine, the combination
of a plurality of tappet levers, a pivot rod for
all of said tappet levers, a movable plate having
a cam slot cooperative with said rod, locking
means for said plate, a carriage, a plurality of
tappets carried by said carriage, means whereby
said carriage moves said plate to bring said tap-
pet levers into operative relation with said tap-
pets, and means for releasing said plate from the
locking means. Co. :

188. In a printing machine, the combination
of an alternatively operative and:inoperative de-
vice, a carriage, an actuating member on the
carriage, and means whereby said-carriage may
be caused to move said device into operative re-
1ation with said actuating member.

189. In a printing machine, the combination
of an alternatively operative and inoperative de-
vice, a carriage, a roller on the carriage, and
means whereby said carriage may be caused to
move said device into operative relation with
said roller. _

190. In a printing machine, the combination

of a carriage, operable mechanism associated
with the carriage, a controlling device compris-
ing a plurality of rollers, and means cooperative
with said rollers and with said carriage for con-
trolling said operable mechanism.
- 191, In a printing machine, the combination
of a plurality of tappet levers, & carriage, a frame
supported by said carriage, a shaft supported
by said frame and projecting therethrough, a
tappet mounted on said shaft and movable there-
on to different operative positions, a device car-
ried by said frame and adapted to bring said
tappet levers into operative relation with said
tappet, means for locking said tappet levers in
their operative position, and means cooperative
with the projecting end of said shaft for re-
leasing said tappet levers from their locking
means. :

192. In a printing machine, the combination
of a carriage, operable mechanism associated with
the carriage, and a controlling device comprising
an adjustably mounted roller cooperative with
the carriage for controlling said operable mech-
anism. . .

193. In a printing machine, the combination
of a carriage formed with spaced and parallel
flanges, a key controlled mechanism, & controlling
device positioned between said flanges of the car-
riage, and means operable by said controlling
device for controlling said key controlled mech-~
anism. : .

194. In & printing machine, the combination
of a carriage formed with spaced and paraliel
flanges, & key controlled mechanism, a control-
ling device secured to the carriage between said
flanges, and means operable by said controlling
device for controlling said key controlled mech-
anism. .

195. In & printing machine, the combination
of a carriage, & key controlled mechanism, & con-
trolling device secured on & vertical side of the
carriage and positioned between the body of said
carriage and sald key controlled mechanism, and
means operable by said controlling device for
controlling said key controlled mechanism.

196. In a printing machine, the combination
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of a controllable mechanism, a controlling key
therefor, a carriage, a device carried by the car-
riage and operable for controlling said mecha-
nism, a device for connecting the first said device
with said mechanism, and means for locking the
second said device.

197. In a printing machine, the combination

“of a plurality of controllable mechanisms, a plu-

rality of controlling keys therefor, a carriage, &
plurality of devices carried by the carriage and
operable for controlling said mechanisms, a plu-
rality of devices for connecting the first said de-

- vices with said mechanisms, and means for lock-

ing any of the second said devices.

198. In a printing machine, the combination of
a plurality of controllable mechanisms, a plurality
of controlling keys therefor, a carriage, & plural-
ity of devices carried by the carriage and oper-
able for controlling said mechanisms, a plurality
of devices for connecting the first said devices
with said mechanisms, and a plurality of locking
devices one for each-of the second said devices.

199. In a printing machine, the combination of
a plurality of controllable mechanisms, & plu-
rality of controlling keys therefor, a carriage, &
plurality of devices carried by the carriage and
operable for controlling said mechanisms, a plu-
rality of devices for connecting the first said de-
vices with said mechanisms, a plurality of lock-
ing devices one for each of the second said de-
vices, and universal controlling means for all of
said locking devices.

200. In s printing machine, the combination of
a controllable mechanism, a controlling - key
therefor, a carriage, a device carried by the car-
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riage and operable for controlling said mecha-

nism, an alternatively operative and inoperative
device for cdnnecting the first said device with
said mechanism, and a device capable of locking

the second said device in its operative position

and incapable of locking the second said device
in its inoperative position.

201. In a printing machine, the combination
of a plurality of mechanisms to be controlled, a
plurality of keys for controlling said mechanisms,
a carriage, a plurality of devices carried by the
carriage and operable for controlling said mech-
anisms independent of said keys, a plurality of
devices between the ﬁ\fst said devices and 'said
mechanisms, a plurality of locking devices one for
each of the second said devices, and universal
controlling means for all of said locking devices
and capable of rendering all of said locking de-
vices operative and inoperative, said universal
controlling means being so arranged as to allow
movement of said locking devices independent of
each other.

202. In a printing machine, the combination
of & plurality of normally inoperative members;

a carriage; means whereby said carriage may -

move each of said members to an operative po-
sition; a plurality of normally inoperative lock-
ing devices, one for each of said members; and
a universal controlling device for said locking de-
vices for causing movement of the latter to a
position for locking said members in their opera-
tive position, said locking devices and said uni-
versal controlling device being so correlated as to
allow movement from an inoperative to an op-

erative position, while said locking devices are -

operative, of any of said members not already
locked by said locking devices.
203. In a printing machine, the combination

of a pltL-ality of tappet levers, tappets for shift--

ing each of said tappet levers, means for auto-
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mafically locking said tappet levers in their
shifted position, and means for automatically re-~
leasing said tappet levers from said locking
means.

204. In a printing machine, the combination -

of a carriage, means whereby said carriage may
control . different mechanisms of the machine,
locking means for the first said means, and re-
leasing means for said locking means.

205. In a printing machine, the combination
of a plurality of tappet levers, a carriage, means
whereby the carriage may set said tappet levers,
locking devices one for each of said levers, and
universal means.for rendering all of said locking
devices operative and inoperative.

206. In a carriage mechanism, a roller provided
with an aperture, an annular recess communicat-
ing with said aperture, and an annular spring
seated in said recess and having its internal diam-
eter normally less than that of said aperture and

-its external diameter less than that of said recess.

207. In & carriage mechanism, a roller pro-
vided with an aperture, a recess communicating
with said aperture, and a spring seated in said
recess and normally extending into said aperture

" and adapted to be depressed wholly into said re-

cess.

208, In a carriage mechanism, a tappet pro-
vided with an aperture, an annular recess com-
municating with said aperture, and an annular
spring seated in said recess and having its in-

. ternal diameter normally less than that of the
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aperture and its éxternal diameter less than that
of said recess.

209. In a carriage mechanism, a roiler formed
from two disks each having a centrsl opening
therethrough and having a depression surround-
ing the central opening, said disks being secured
together with their depressions facing inward so
as to form an annular recess around sald central
opening.

210. In a carriage mechanism, a roller formed
from two disks each having & central opening
therethrough and having a depression communi-
cating with the central opening, said disks being

- secured together with their depressions facing in-

55

‘'ward so as to form a spring seat, and a spring in
said seat and extending into said central opening.

211. In a carriage mechanism, a rollér formed
from two disks each having a central opening
therethrough and having a depression surround-
ing the central opening, said disks being secured
together with their depressions facing inward so
as to form an annular recess around said central
opening, and an annuldr spring in said annular

' recess,
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212. In a printing machine, the combination
of a carriage, & frame removably secured to the
carriage, a shaft removably secured to the frame,
a tappet removably secured to the shaft, and
mechanism operable by said tappet.

213. In a printing machine, the combination of
a carriage; a frame removably secured to the
carriage, a shaft adjustably secured to the frame,
a tappet adjustably secured to the shaft, and
mechanisms each individually operable by said
tappet.

214. In a printing machine, the combination
of a carriage, mechanisms correlated with the
carriage, and a tappet supported on the carriage
and being removable therefrom and being adjust-
able on its support for alternatively bringing said
tappet into operative relation with each of said
mechanisms exclusive of the other of said mech-
anisms, ’

49

215, In a printing machine, the combination
of a carriage, controllable mechanisms correlated
with the carriage, and a tappet supported on the
carriage in position to control one of said mech-
anisms and being capable of vertical adjustment
for bringing it into controlling relation with other
of said mechanisms without removing said tappet
from its support.

- 216. The combination of a driven carriage,
mechanism operable for limiting movement of
the carriage to a single letter space, a platen
on the carriage, mechanism for rotating the
platen, and means for simultaneously actuating
the first said mechanism and rendering the sec-
ond said mechanism ineffective.

217. In a printing machine, the combination
of a driven carriage; controlling mechanism for
permitting said carriage to move a plurality of
letter spaces at each step; means operable in
connection with said mechanism for limiting
movement of the carriage to a single letter space
at each step; a platen supported on said carriage
for carrying a record sheet; automatic means for
rotating sajd platen to line space said record
sheet; and means connected with the first said
means for rendering said automatic means in-
effective.

218. In combination, a carriage constructed to
carry paper having column spaces located there-
on; types correlated with the carriage; means
for reciprocating the carriage for allowing the
types to print alternately in two columns; means,
cooperative with an element of the first said
means, for controlling the carriage so as to al-
low it to move forward only the distance of
substantially a single type face at each step;
means, cooperative with an element of the first
said means, for moving the carriage backward
the distance of substantially only a single type
face at each step.

219. In combination, a carriage constructed
to carry paper, types for printing on the paper;
means for moving the carriage in one direction;
carriage movement controlling means enabling
steps of carriage movement equal to the width
of a plurality of type; means cooperating with
said carriage movement controlling means for
limiting the length of the steps of carriage move-
ment to substantially the width of one type; and
means cooperating with an element of the sec-
ond said means for moving the carriage in the
opposite direction.

220. A printing mechanism comprising a car-
riage, a platen carried thereby, mechanism for
effecting step by step forward movement of the
carriage substantially a letter space at each step,
types correlated with the platen for printing a
plurality of characters simultaneously on a rec-
ord sheet, and means for moving the carriage
backward by steps each substantially equal to a
letter space.

221. In a printing machine, in combination, a
frame, printing members carried by said frame,
a carriage movable transversely cn said frame,
a carriage track comprising a vertically disposed

-channel bar secured to said frame, carriage guid-

ing and supportipg means formed in the exterior
surfaces of the flanges of said channel bar, func-
tion controlling members mounted on said frame
and extending through the web of said channel
bar, and actuating means for said function con-
trolling devices mounted on said carriage and
extending into said channel bar. :

222. In a printing machine comprising a frame,
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printing members carried by said frame, and a
movable carriage comprising a platen adapted to
cooperate with said printing members; in combi-
nation, a rack mounted on said carriage, a gear
wheel on said frame engaging with said rack, and
means for adjusting the rack longitudinally with
relation to the carriage.

223. In a printing machine comprising a frame,
printing members carried by said frame, and a
movable carriage comprising a platen adapted to
cooperate with said printing members; in com-
bination, a rack mounted on said carriage, a gear
wheel for engaging with the rack and controlling
movement of the carriage, and means for moving
the rack longitudinally and laterally with relation
to the carriage.

224. In a printing machine comprising a frame,
printing members carried by said frame, and a
movable carriage comprising & platen adapted to
cooperate with said printing members; in com-
bination, a rack mounted on said carriage, a gear
wheel for engaging with the rack and controlling
movement of the carriage, means for moving the
rack laterally of the .carriage, and means for
adjusting the rack with relation to the carriage.

225. In g printing machine comprising a frame,
printing members carried by said frame, and a
movable carriage comprising a platen adapted to
cooperate with said printing members; in com-
bination, & rod movably mounted on said carriage,
a rack supported by said rod longitudinally of said
warriage, a gear wheel meshing with said rack, a
spring for yieldably holding the rack in mesh
with the gear wheel and moving said rack longi-
tudinally, and means for moving said rack against
the tension of said spring.

226. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooper-

ate with said printing members; in combination, .

a carriage moving mechanism comprising a strap,
means on said frame cooperating with said strap
for moving said carriage, & second means for mov-
ing said carriage, and a device independent of
both the first and second said means for taking up
slack in said strap.

227. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with said printing members; in combination, a
strap for moving said carriage in one direction,
means independent of said strap for moving the
carriage in the said direction, and means for
taking up slack in said strap when the first said
means is operative.

228. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with sald printing members; in -combination, a
strap, means cooperative with said strap for mov-
ing said carriage, & device for rendering said
means ineffective, a second means for moving said
carriage, and a device independent of both the
first and second said means for taking up slack in
said strap.

229. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with said printing members; in combination,
means comprising a strap and a spring for mov-
ing the carriage, a device for rendering said
means ineffective, a device independent of said
spring for moving said carriage, and a device for
taking up slack in said strap when sald carriage
is operable by the second sald device.

1,968,386

230. In a printing machine coniprising a frame,
printing members mounted in said frame, and a
carriage comprising g platen adapted to cooperate
with said printing members; in combination, a
strap for moving said carriage in one direction, a
spring for exerting carriage driving power on said
strap, means independent of said spring for mov-
ing said carriage in the said direction, and a spring
operable independent of the first said spring for
taking up slack in said strap when the said means
is operative.

231. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooper-
ate with said printing members; in combination,
a drum, a spring within said drum fot rotating the
latter, and a spring for rotating the drum
mounted exteriorly thereof and connected there-
with.

232. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooper-
ate with said printing members; in combination,
a drum correlated with the carriage, a spring for
rotating the drum, and & separate spring for rotat-
ing the drum. -

233. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with said printing members; in combination, a
drum correlated with the carriage, means for
rotating the drum in one direction, and a second -
means for rotating the drum in said dlrection

234. In a printing machine comprising a frame,
printing members mounted in said frame, and a

' carriage comprising a platen adapted to coop-

erate with said printing members; in combina-
tion, a drum correlated with the carriage, a spring

“for rotating the drum in one direction, and a sec-

ond spring for rotating the drum in said direction.

235. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage. comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a drum, a main spring for rotating the drum,
and a second spring weaker than said main spring
f.and correlated with said drum for rotating the

tter.

236. In a printing ma.chme comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a drum, a spring for rotating the drum,
means for rendering the spring ineffective rela-
tive to the drum, and a second spring for rotat-
ing the drum when the first said spring is in-
effective.

2317. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a drum, means for operatively connecting
the carriage and the drum, a spring for rotat-
ing the drum, and a relatively weak spring for
rotating the drum mdependently of the first said

pring

238. In a printing machine comprising & frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a drum, a strap, connecting the carriage and
the drum, a spring for rotating the drum, means
for rendering said spring ineffective, and a rela-
tively weak spring for rotating the drum and
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thereby taking up slack in said strap when the
first said spring is ineffective.

239. In g printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a drum, a second drum rotatable within the

.. first said drum, a spring within the said second
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drum, and a spring connecting the first and sec-
ond said drums.

240. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a driven drum, and a second drum encircling

" the first said drum and operable thereby for

driving said carriage.

241, In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a spring actuated drum, a second drum en-
circling the first said drum and operable thereby
for driving said carriage, and a spring for actuat-
ing said second drum independent of the first
said drum. . _

242. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a spring actuated drum, a second drum en-
circling the first said drum and operable thereby
for driving said carriage, a spring for actuating
said second drum independent of the first said
drum, and means for limiting movement of said
second drum.

243. In a printing machine comprising a frame,
printing members mounted in said frame, and
a carriage comprising a piaten adapted to coop-
erate with said printing members; in combina-
tion, a drum, a spring for actuating said drum, a

_second drum rotatable within the first said drum,

and a separate spring for rotating the said sec-
ond drum.

244, In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina-
tion, a drum, a spring for actuating said drum,
a second drum rotatable within the first said
drum, a separate spring for rotating the second
said drum, and means for connecting the said

51

second drum with for driving the first said drurm.

245. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combina~
tion, a drum, a spring for actuating said drum, a
second drum mounted for relative movement with
respect to the first said drum, a spring for caus-
ing said relative movement, and means for limit-
ing said relative movement.

246. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with said printing members; in combination, a
driven drum for actuating said carriage, and a
second drum which is correlated with and actuat-
ed by said carriage.

247. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with said printing members; in combination, a
spring actuated drum for actuating said carriage,
means independent of said drum for actuating
said carriage, and a drum which is actuated by
the carriage when said carriage is under the con-
trol of said means.
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248. In g printing machine comprising a frame,

printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with said printing members; in combination, a
spring for exerting driving power on said carriage,
and means for relieving the carriage of the power
of said spring without lessening the power stored
in the spring.

249. In a printing machine comprising a frame,
printing members mounted in said frame, and a
carriage comprising a platen adapted to cooperate
with said printing members; in combination, a
spring for exerting driving tension on said car-
riage, and means for automatically relieving the
carriage of the tension of said spring.
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250. In a printing machine comprising a frame, -

printing members mounted in said frame, and a
carriage comprising a platen adapted to coop-
erate with said printing members; in combination,
a spring for exerting driving tension on said car-
riage, a ratchet wheel operable by said spring,
and a pawl operable to engage said ratchet wheel
for relieving the carriage of the tension of said
spring. i
WILLIAM S. GUBELMANN.
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