Re. 22,377

L. M. POTTS
KEYBOARD PERFORATOR AND COUNTER

. Sept. 14, 1943.

10 Sheets—Sheet 1

Original Filed Dec. 23, 1931

%6

e o
2r
6/l

2261

£2

Ol
14
= -| €&/
oLt 2Lt
/7 :
o/ _
2/ _

N 8ok

1228

ATTORNEY: ~

INVENTOR
LOUIS ™. POTTS

Btzﬁéff

96>




- Sept. 14, 1943. L. M. POTTS Re. 22,377
KEYBOARD PERFORATOR AND COUNTER
Original Filed Dec. 23, 1931 10 Sheets—Sheet 2

b/ <5

4 -

3 ‘{\\\\\\\; »
P\

INVENTOR
LOUIS M. POTTS

B 473 PLstls o

ATTORNEY




Sept. 14, 1943. " L. M. POTTS Re. 22,377
KEYBOARD PERFORATOR AND COUNTER '

Original Filed Dec. 23, 1931 10 Sheets-Sheet 3

B N SSSNN G ASF 7 NSS!
73 *.%E’Es!g]\ﬁs A
78 2 | ZERAN 2N . IR RIANY
H 200 MG Y

N

W srire.

%
N

N B 7,
= W - - rrrrrritrrssirsi,
NN

V,,/”"”—L:-
ZRIIh———— -

R O i) \,/,//f_- % —
NN

irrrsss

A
= 11117+ et
\\\V\‘,‘\\\\.\\\\\\\,}},\S :

Y
I !J,§;" /
b

e,

F16. /1

/08 INVENTOR
LOUIS M. POTTS

BY 453 aon

ATTORN )

[




L. M. POTTS Re. 22,377

KEYBOARD PERFORATOR AND COUNTER

Sept. 14, 1943.

10 Sheets—Sheet 4

Original Filed Dec. 23, 1931

Flg /15 |
/33) /132 " o /3
= - /59| | et /63
9. /0 20 YN /68
\32 e - - ?\‘\— ; -
// ’." \\|} \ ) /I - " e - /64
| ) ALY LGS e
450 LAY, [/ 37 o 175
'\'\"'-‘—': . // 131143 /34 152
NP sn| [Vas” Lt o
96— g7 730 sl £ ... , |
- ws' |\ /35 AT RGN 82 \BMeg
- X A AT Y 1 v 7 178
_ NS AN A
Nz ez Vs Ve w2 ( /28 Y43 Nz “iz7 M
7/ : . /65
"3 128
/33 ~
INVENTOR

FlG /4
' " LOUIS M. POTTS

ATTORNEY




Sept. 14, 1943, L. M. POTTS Re. 22,377
KEYBOARD PERFORATOR AND COUNTER
Original Filed Dec. 23, 193] 10 Sheets~Sheet 5

FiG 16

208 rZlf

- ™~
235 2i3 & )

209,

i
él/l/l/

223 ’
_ETE <17 - F « INVENTO
) - ) w—1 R -
28 (97 z24f " é zof i 7 LOUIS M. POTTS

L& wiill |7 Eouu il - e BYMW‘/

5 \zz/
% . ATTORNEY




Re. 22,377

L. M. POTTS
KEYBOARD PERFORATOR AND COUNTER

. Sept. 14, 1943.

Original Filed Dec. 23, 1931

10 Sheets-Sheet 6

INVENTOR
M. POTTS

LOUIS

8 Hrz

. ATTORNE




Sept. 14, 1943. L. M. POTTS - Re. 22,377
’ ' KEYBOARD PERFORATOR AND COUNTER
Original Filed Dec. 23, 1931 10 Sheets—Sheet 7

INVENTOR
- LOUIS M. POTTS

BYM

ATTORNEY




Sept. 14, 1943. L M. POTTS Re. 22,377
. KEYBOARD PERFORATOR AN]? COUNTER

Original Filed Dec. 23, 193] 10 Sheets-Sheet 8

Fie. 24

404 27/
200 24z ; ’
¢ .@ 263, / 260) 28/,

? Iululiﬁlﬂlululﬂjluiuiuﬂ

/6

it

SR rrerrsIrerEaas

335

10 INVENTOR
: fi LOUIS M. POTTS
muprenc RV .

233
334 ATTORNEY




Sept. 14, 1943. L. M. POTTS Re..22,377

KEYBOARD PERFORATOR AND COUNTER

Original Filed Dec. 23, 1831 10 Sheets-Shest 9

e/ a8 , N

HssRRR
- 'J@@ecooooooe@s@ a7

=|[:0 _ N — INVENTOR
2 | = | LOUIS M. POTTS

Y g pr stk

9/ - ATTORNEY




Sept. 14, 1943. L. M. POTTS ' Re. 22,377
KEYBOARD PERFORATOR AND COUNTER

Original Filed Dec. 23, 1931 10 Sheets—Sheet 10

F16.38
39
509
_ kP20
i = -39<—,
2’3;:;9?% _ e
=i~ 607 | ke <
Fi1G. 40

Q‘)72
57/ 56
) I/8

FiG. 39

INVENTOR
LOUIS M. POTTS

"oz

ATTORNEY




Reissued Sept. 14, 1943 - .

Re. 22,377

UNITED ’-ST‘ATES‘ 'PATENT OFFICE

KEYBOARD PERFORA’I‘OR AND COUNTER :

Louis M. Potts, Evanston, I, assignor, by mesne .
assignments, to Teletypesetter Corporatlon a.
corporation of Delaware

Original No. 2,222,631, dated November 26,1940,
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(CL 164—112)

. . 1609 Cla_ims,
This invention pértai_ns to typesetting systems

and apparatus therefor and more particularly to.

perforators and counters which may be employed

for preparing perforatéd tapes for the automatlc‘

. control of composing machines: -

The device herein disclosed is- especlally adapt-
ed to the preparation of a perforated tape to
be utilized in controlling ‘composing machines
of the line casting type.
are provided with matrices which consists of

small brass units having characters indented in

the edges and which are of different thicknesses
due to the fact that the characters vary in width.
In view of this condition a given length of line
may include a variable number of mstrices de-
pending upon the particular characters used in
the line. It is obvious, therefore, that a given
length of line is dependent, not upon the number
of characters in the line but rather upon the
thicknesses of the characters or matrices making
up the lne:" Consequently, it is necessary in pre-
paring the perforated tape, representing lines of
composed ‘matter, to totalize the various thick-
nesses ‘of matrices corresponding to the code per-
forations made In thé tape so that the oper-
ator will be apprised of the lehgth of line re-
‘maining as each key is operatéd and can thus’
judge the best point at whieh to:end a line.
Besides the usual character matrices, compos-
ing machines of the particular type to which the
present invention relates are also provided with
expansible justifying ‘matrices or space bands
which are adjusted between certain ranges of
thickness ‘before ‘the casting operation is per-
formed. The counting device here described indi=
cates to the transmitting eperator the totalized
- thickness of the matrices in a line during the

process ‘of composition, and it separately indi-

cates the nmumber as well as the minimum, maxi-
mum- and variable: thickness. of the' Justlfying
matrices. The indicating means associated with
the counting device of this inventxon corresponds
substantially to that disclosed in U. S. Patent
No. 2,000,029 granted to E. E. Kleinschmldt a.nd
Loyis M. Potts.

In the typecasting machine (known hroadly as
“composing”) an assorfment of.matrices of the
same style or font are.stored in a receptacle.
called. a magazine, and these - magazmes are
adapted to. be utikized interchangeably in said
machine, Corresponding matrices in the differ-
ent fonts may vary in thickness; thus; lines of

the same length but composed of a different style

or font of type will contain ia ddﬁer;:nt number

Machines-of this type
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of characters per line, whlch may require a dif-
ferent degree of- Justlﬁcatxon

One ‘of the outstanding objects.of the present«
invention is_the: provision of -a;-removable and

-~ readily interchangeable code bar:unit to permit

matrices. of any font of type-te be properly in-
tegrated or totalized by the counting device with-:
out necessitating any other.change or adjustment-
whatever in the apparatus. - :

-Another object of -this inventmn is. to provxde_
a substantial overlap in the- .mechanical operation,
of the keyboard to thereby enhance the speed of
operation  of the apparatus.

- Another object is to provide a perfora.tor for.

. preparing a tape - to: control type: composing.

(known generally as type-casting, the term “com-
posing” being used in its broadest sense with re-
spect to the assembling of type to print) ma-
chines in which tape perforator the-integrating
or totalizing -of the line-of matrices is accom-
plished with extreme precision at high speeds.

Another object is to provide a keyboard per-
forator and-counter that is exceptionally com-.
pact and the size of which remains - unaltered
regardless of the number.of units into which the
thickness of. the matrix is divided. :

Another object of the invention is to provide
a means whereby perforated matter may be de-
leted, and simultaneously therewith the 1ndica,t—v
ing device will be operated subtractlvely to cor-
respond to the deletion. .

A further-gbject is to. prov1de an arrangement
for effecting the easy reading of the perforated
record by directing the tape in an acclivous plane

; in the line of vi,sion of: the operator.

A further object is to provide a means for in-
dicating, through the mstrumentality of a signal
lamp, when a Just1ﬁable line. of composijtion has
been perforated in the tape. .

A still further object is to provide an mdlcat-
ing mechanism having a scale member matable to
each code bar unit and means facilitating the in-
sertion of an interchangeable code bar unit and
its companion - scale member.

It is believed that a general description of the
structure for accomplishing the foregoing objects
of this invention presented at this point ‘will be
conducive to a more ready understanding of the
detailed description which is to follow.

The cycle of operations of the present appara-

- tus is initiated by depressing the keys of the key-

55

board as is usual in devices of this. kind. With
each key lever there is associated a code bar ins
dividual thereto. Al]l of these code bars are car-
ried in a frame which is removable from-the gen-




code bars may be provided when it is desired to

operate the apparatus.for a different style or font
of type; thus a set of code bars may be provided
for each different font of type. The: code bars
are notched to cooperate with two sets of selector
. bars which-are arranged. transve’rsely of the code
bars.

is operated, to in. turn.initiate the operation of

& universal operating bail which' coacts with the‘

selected code. bar and- urges it against a per-
muted. combination of- the “selector bars.

‘selector bars thus selected simultaneously effect::
the selection of -a corresponding series of punch’
-interference ‘bars in-the: perforating apparatis: =
and a stop bar in the counting mechanism. The

10
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eral apparatus so that a different frame withits -

Pig. 11 is a cross-sectional view taken con line
fi—Ii1 of Fig. 1.

Fig. 12 is a. fragmentary perspective VleW of the
operating mechanism. -

Figs. 13 and 14 are fravmentary views: of the
counting wheel pawl release mechanism, '

Fig. 15°1s an elevational view -of the countmg ‘

... .mechanism.
Upon the depression of a.ny one of the key le- -+
vers a release bail common to:all the key levers

Figs. 16 and 17 are elevatlonal views of +he

: perfora.tmg device.

Fig. 18 is.a sectional view taken on llne !8——-!8

_of Flg 16.

The .~

15

Pig. 19°is a sectional view taken on 11ne I9—-—Is
of Pig. 16.
Fig. 20 is a perspective view of the permuta-

» tion~bar unit.

Fig. 21 isa longitudinal elevational view. of

"the permutation-bat unit.

stop bar thus selected corresponds to the thick-

ness of the matrix, correspondrng to the key de-

pressed. - - -
Associated . with the op‘

ative’ therewith is- a: trip-arfm the function ' of

Which is'to’ mltiate ‘the* operation of the main’

operating shaft! The latter -then. proceeds’ to

carry oni‘the: counting and’ perforating opera--

tions substantially simultaneously There
carried 'on’ ‘this main ‘shaft g, main operating: ca.m

‘the outer -cam surface’of ‘which cooperates with

~ a main-operating lever of: the perforator to effect

~the- actuation ‘of‘the ‘punchi block: - This ‘opera--

tion also effects.the stepping or: advancement of
the tape: The inner cam surface of the main
cam: ‘coacts’ thh a main operating lever of the

counting ‘mechanisin” to effect’ in a consecutive
mariner the “release ‘of -a’ fixed  pawl from the' .

counting or’ ‘Uhit wheel and the engagement of
a movable: pawl to' the unit-wheel.. The unit

wheel, ‘which tends to ‘rotate’ ‘continually; then:
carries the movablé pan along with it until the

pawl is" 1ntercepted by “the previously selected
stop bar,
wheel thus ‘corresponds’ to: the ‘thickness of the

‘ting bail and oper-‘

“The ‘amount ‘of’ rotation -of the unit .

20
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Fig.. 22 is an. end view: 'of the operatm'ar bail
showing the release mechanism therefor.

Fig: 23 is 4" perspective. v1ew of the inter-
changeable code bar unit.: =i :

-Fig. 24 {s a transverse: sectlonal view of the keY--
board taken on line 24——24 of Fig 1 illustratmg‘
the shift mechanism. - '

Pig.:25 is-a- perspectlve view of the Shlft lock

" device. S
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matrix identifled with thé selected stop bar, and.

B corresponding rotation is Tmparted to: the indi--

cating mechanism throuwh a suitable gear chain:
The: indicatmg mechamsm comprises 8 ¢ylindri-
cal c¢hart and. a:helical shutter siich-asiis’ de-
scribed’ and: shown in: the aforementioned pat-
ent.”

the following description’ of ‘the preferred em-

bodiment. of. ‘the Invention; ‘taken in con.iunction‘

with' the accompanying drawings-in- which:

Fig. 1 is a‘plan vew: ‘of the keyboard perroratori

and counter constituting the invention
Flg 2is'a tdp view of the: automatic tape’ reel.

“Fig. 315 a partial elevatlona] view of the ta.pe:

) reel :
"Flg. 4 is a De

ec"ve v1ew of the counti.ng
mecha.msm ‘

Fig. 5 is a iongitudinal sectional VleW of the

_ operating cam shaft.:

Fig. 6'is.a. longitudina.i sectional view of the ‘

indica.ting shaft

~ g T is0a sectlonal v1ew taken ‘on line 1-—1 L

of Fig. 6. showing the space band countmg mech-
anism. :
- 'Pig..8 is.g cross sectinnal v1ew taken on. line

'~ 88 of Fig. 6.

Pig. 9 is'a’ cross- sectional view taken on lme
9—9 of Fig. 6. .

“Fig.-10 15" a cross- sectiona.l view taken on hne
10—10 of ‘Fig. 6. :

45"

- 80
Other:objects of the 1nvent10n Wlll appear from*
- of Fig. 34.

55"

: keyboa.rd taken: on-line

Fig. 26 isa: transverse sectlonal view of the:
keyboard adjacent-the space key lever.: :

Fig: 27 is-a transverse sectional view: w1th some:
parts:elithinated taken. on:line 27—2T of Fig 1.
adjacent:the elevator: key lever: i

Pig.:28 is a view: illus+rating the operation of
the ‘repeat key:lever. i o :

Fig. 29 -Is a’transverce sectional v1ew of the,.

29--29 of Fig: 1, showmgz
the preferred form:of key operation. ..

Fig. 30 is a view: 111ustratmg a modiﬁed formr
of key: operati'on. RN

PFig.: 31 is-a;transverse: sectlonal view. of the:
keyboard showing a modified unshift mechanism;

Fig. 32'is.a. partial -transverse. sectional view:
of the keyboard: showing -the shift. mechanism:
employed with the:mechanism shown in:Fig. 81.:

Fig. 33.illustrates the key arrangement em-:
ploying the unshift-and shift arrangement slnown
in Figs. 31 and: 32, respectively. :

Fig. 34 is a: top-view of & modification showmg
the totalizer reversing: mechanism
- Fig. 36 is.a sectlonal view taken on 11ne 35-—35 :
of Fig, -34.

- Fig, 36 is-a sectional vrew taken on lme 36——-36‘:

‘Fig. 36ais a- sectional v1eW of the modiﬁcation

of Fig. 34 showing:-the. disabling: means for: the
perforator- code :selecting  mechanism.

-Pig: 37 isa diafrrammatic view of the maenetlc'

' perforator

60 -
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. Plg. 38isa top view of the magnetlc perforator.
. Fig.: 39 is-a sectional view .on.line 39—39 of

Fig.. '33. showing  the' operating. cam- mechamsm
‘fOr the magnetic.perforator.

Fig. 40 is g, circuit arrangement for the mag-
netic: perfora.tor ‘

Referring now to the drawmgs wherem the
same. reference  numerals. are used designatmg

’ simila.r parts,: the: apparatus ‘disclosed comprises_

a main frame ‘4 adapted to- enclose a selector
mechanism to’ “be ‘hereinafter- described and. is
provided’ at the front with & keyboard comprismg
key "ievers 5 operable by keys G in the usual mfm-‘
ner ‘. R

A cap member T mounted upon the: frame 4

.a.dapted to ‘carry a motor: 8, and’ ‘counting, indi-

78

cating and perforating mechanisms "At-the rear
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‘'of the apparatus is located the motor 8 having
an armature shaft 9 en which is fixed a pinion
40, Beneath the pinion 18 and in mesh there-
with is a gear H{, which-is fixedly mounted on
power shaft (2, which is disposed transversely
to the armature shaft 9 and is journaled in
‘brackets I3 and 5. Shaft 12 also carries for ro-
" tation therewith spiral gear 18 and worm gear
or pinion 17 (Fig, 4) which mesh with gears I8
and . I8 on cross-shafts 20 and 2!, respectively,
whereby shaft 20 is adapted to rotate at a higher
speed than shaft- 21 for,the reason that in the
normal operation of the apparatus the shaft 28
rotates one-half revolution for each operation
while the mechanism on shaft 2t must rotate
only a small fraction of a revolution for the
same operation. Also during the restoration op-
eration, wherein the device is restored to. its nor-
mal position after a cycle of operations, the shaft
20 must make substantially. . four  revolutions
while the shaft 2/ makes one revoiution. By
completing an operation in one-half revolution

5

10

15

20

the speed of rotation of the shaft 20 and the,

parts carried thereon is one-half of what it
would be if a full revolution were used for the
same maximum permissible. rate of keyboard
operation, thus reducing the strain and wear on
the parts or making possible a higher permissikle
rate of operation.

The cross-shaft 20 and the mechanism there-
on are shown in longitudinal section in Fig. 5
which will now be described, reference also be-
ing had to Fig. 1. Shaft 20 is journaled in anti-
friction bearings suitably mounted in brackets 22
and 23 and gear {8 is secured by means of
screws to a flanged collar 25 which is fixedly
mounted on shaft 20. Collar 25 is articulated

by means of & splined connection to a flanged

sleeve 26. Loosely mounted on the sleeve 26 is
.a drive disc 2T which together with a flange of
sleeve 26 forms. a part of a friction clutch.28 and
which is interposed between. a pair of discs of
friction material, one disc of which is interposed
between the drive disc 2T and the flange of sleeve
26. The pressure upoch these friction discs is
supplied by a slit annular spring 24 interposed
between a pair of washers capable of adjust-
ment by a nut 34. Power from the disc 27 is
communicated to a disc 29 through two diamet-
rically opposed laterally disposed projections
thereof which fit into corresponding notches in
the drive disc 21. Disc 2% is secured to the reset
cam 30, which is splined to the hub of an operat-
ing cam member 32 loosely mounted on shaft 20.

Adjacent the cam member 32 (Figs. 4 and 5)
and also loosely mounted on shaft 20 is a driven
member 33 of a toothed or grab clutch 35, the
driving member 36 of which is fixed to shaft 20
and rotatable therewith. The driven member
33 is normally held out of engagement with the
- driving member 36 by means of the cooperative
action of a cam portion 3T integral with said
member 33 and a rigid stop member 38. Mem-
ber 33 is articulated to cam member 32 by means
of a spline connection, and is urged intc mesh-
ing engagement with the driven member 36 upon
its release by means of a helical compression
spring: 39. }

It is apparent from the foregoing description
that the reset cam 30 and the operating cam 32

are operable through the means of both the fric-
The

tion clutch 28 and the positive clutch 35,
reason for the twofold control of cams 30 and

32 is to secure the advantages of a positive grab-

clutch for transferring power to said cams while

30
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-at the same time obviating the shock or jar due

to the sudden starting by engagement of the
teeth of such a clutch through the use of the
friction clutch 28.: In this manner the cams 38
and 32. are started slowly at first from power
through the friction clutch 28 and after a short-
initial -movement or rotation are directly and
positively coupled to the drive shaft 29 through
the grab cluteches 35, it being noted that the ini-
tial rotatien of cam 32 together with intercon-
nected -sleeve 33 has allowed said sleeve 33 to
move slowly to the left, due to the cooperation
of cam surface 37 and follower 38, into engage-
ment with the fixed portion 38 of the clutch 35.

To the right of gear i3 (as viewed in Fig, 5)
and loosely mounted on the shaft 20 is a flanged
sleeve portion 40 upon which is mounted a fric-
tion clutch: which is similar to that associated
with sleeve member 26. A drive disc 4f and a
gear 42 are interpesed between friction discs
which are in turn adjustably compressed by the
cooperation of spring 43 and nut 45 in the same
manner as in clutch 28. Disc 41 is articulated
to gear 8 by means of a driving connection 4%
similar to. connection 29. - R

To the right of sleeve 48 and splined thereto
is a sleeve member 471 which is also loosely
mounted cn shaft 2. Sleeve member 47T is pro-
vided with two integral portions; namely, stop
disc 48 and cam 49, the functions of which will
hereinafter appear,

The cross-shaft 21 and the mechanism there-
on is illustrated .in Fig. 6, a description of which
will now be given, reference being had also. te
Fig. 1. Shaft 21 is journaled in anti- fnctmn
bearings suitably mounted in the brackets. 50 and
51, and is adapted by reason of the rigidity. of
.the shaft to extend to the right beyond the bear-
ing 51 to permit. the interchangeability of the
cyhndrlf-a.l scale member of an 1nd1ca,ting de-
vice. B
It has already been noted that gear I9 is car-
ried by shaft 21.. From Fig. 6 it will be observed
that. gear 19 is mountﬂd on a sleeve member 52
and that securéd thereto and rotatable there=
with is a housing member 53, into the recess 55
of which is placed a pawl 58, which is pivoted at
51 (Fig. 9) and which is normally urged in a
counterclockwise direction by a spring §8.  The
sleeve member 52 is slotted in a suitable. _manner,
as shown in Figs. 6 and 9, to cooperate. w1th pawl
58, thus when gear {8 is rotated in a coun-
terclockwise - direction (as viewed in Fig. 9), the
sleeve 52 through the cooperation of pawl 58 will
be rotated in the same direction. Thus pawl 56
is normally effective to impart the rotative mo-
tion of gear 19 to slecve 52.

Interposed between the housing 53 and the
gear 59 is.a washer 69, which as shown in PFig, 10
is a part of a ro]ler bearing grip-clutch 64
mounted-on the sleeve 52. ~ To the inner-mem-
ber of clutch 61 is. secursd a drive connection
63 (Fig. 6) the laterally disposed lugs of which
cooperate with corresponding notches in a flange
66 of a flanged sleeve '671. Drive connection 63
is also keyed to the sleeve 52. The sleeve mem-
ber BT carries a friction clutch of similar design
to that previously described, that part of the
clutch. interpesed between the pair of friction
discs being a double-flanged sleeve 69, one flange
10 of which is provided on its periphery with
gear teeth and the other flange TI provided
around its periphery with a cam surface to op-
erate respective elements, the functions of which
will hereinafter appear.




4

The‘purpose of the roller clutch 61 is to effect

a rapid  return of the counting and- indicating
- ‘mechanism in-the: following’ manther; ' As previ-
-pusly mentioned; the speed of ‘rotation imparted
-~ 'to shaft 20 by gear 16 is normally greater than
" the- speed -imparted to'shaft 2l by: pinion- 7.
Thus to impart to shaft 21 substantially the:same

speed as shaft 20 when it:is desired to:return the

counting and-indicating mechanism to the' 1n1t1a1

oi beginning-of-line position; a train of gears:-80

" (Pig. 1)'is provided to connect gear 42 on'shaft 20
- twith gear'59.-6n shaft 21 so that when gear 42 is
released for rotation, as will herexnafter abpear,
its. rotation will"be at once’imparted through
gears 80 to gear 59. It is thus seen that gear 19
(which rotates constantly) and gear 59 will for a

brief period ‘be rotating: simultaneously: but:‘at
-different speeds, gear §9 rotating faster than
gear'(9, This being so, gear 59 will. supervene
gear 19 and, through roller clutch 81, will impart
its' faster rotation ' to sleeve 52, ‘Gear 19 and
pawl 56 will thus. appear to lag behind,: and
sleeve 52 will: thus ‘be rotated. by means of the

roller clutch 6f. instead of pawl 86, until the
have 2

counting -~ and . indicating mechamsms
‘reached the beginning-of-line position and have
stopped “thereat, whereupon. sleeve 52 will have

stopped and pawl 86 will continue to: advance

until it again engages the slot in sleeve 52.
. A drive connection 12'is secured to-the ‘left: side
~ of gear 19 (Fig. 6) and'is: keyed to sleeve 52.

Drive connection 12 is prowded thh lugs:cooper-’

ating with corresponding notches.in a drive disc

74 which is a part.of a friction clutch 15 Disc 14"

is mterposed between a pair of :discs:of friction

nihterial which are in turn held’ between  the:
flange of a ﬂanged sleeve 16, juxtaposmoned to
The:,
pressure upon: these fr1ct1on discs is’supplied by -
8- slit”annilar spring 78 adjustably interposed

sleeve 52 ‘on shaft 21,.and a washer 11.

between washer: 1T ‘and nut 19, the ' adjustment
being maintained by lock nut 81.

10
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conmderable time and” enhancmg the: speed ‘of
operation of the’ apparatus :

Loosely mounted on: shaft 21 and 1mmed1ate]y
adjaceént bearing 51 is gear: 91. "As ‘noted in
Fig. 6, shaft 21 is provided with-an enlarged por--
tion for part of its length.  Abutting the shoul-
ders thus.provided at each end of the enlarged
portion of the shaft are anti-friction bearings
adapted to carry a sleeve member 82, Which is
provided with suitable sockets to recewe the anti-
friction bearings.. Sleeve member 92 is'secured
to gear 91, thus providing a-suitable enclosure
for the adjacent anti-friction bearing and has
secured to it, in a manner substantially as shown

~ in Fig. 6, the helical shutter 89.

Immediately to the right of sleeve 92 1s a
flanged mémber 93 which supports-one end of the
cylindrical chart 88, the diameter of the flange

" being substantxally equivalent to the inside-diam-

eter of cylindrical’ chart 88... The hub portion of
member- 93 is secured by’ means of a screw to
shaft 21 with which it rotates. Member 93 also

~Serves as a retainer for the anti-friction bearing.

30

The . cylindrical: chart 88 is riveted to a. cap
member 94, Adapted to be held by means ‘of a
slot and screw adjustment between cover plate 95
and cap member 94 is a cam member 96, the

‘function of which is to control the operation of a

signal lamp 90 (Fig. 11).  The right hand end of
¢hart’88 through member ‘88 is supported at the
end of shaft:2l and is held fast to:the shaft by
means of a specially designed thumb screw 97.

‘ To accomphsh this; the end of the shaft is drilled

The end of sleeve 16 is formed: to‘ fit 1nto a, slot

in a ratchet 82, Figs. 6 and 8, which is rotatably
mounted on shaft 2I.
stop disc 84 provided. with a. pair of diametrically
- opposed- integral stop lugs 85 and 86 (Fig. 7)
cooperating with stop arm 871 to effect the resbo-
ration of a cylindrical chart 88 to its begmmng-
of-line position.

*The indicating device, which comprises mainly
the ‘cylindrical chart 88 displaying . a series. of
scales and a helical shutter 89, ‘substantially as
set forth in the aforementioned patent, is mount-
ed-on the shaft 21 to the. right of bearing 51.;
described in said patent, the c1rcumference of the
<chart'88 is divided into twenty spaces, each space
-representing ' a scale.. The: 'chart 88 has two

similar halves, each’ half comprising ten: scales
The top scale in each half has prov1sion for nine
space bands, the greatest number needed for a
single line of composition. . The bottom scale in
each half prov1des no . space:-bands and is called
the Zero scale and is that point to which the.chart
is returned for . the beginning of a new line.
‘ These series-of scales’are .used alternately, thus
after one of the series of scales has.been used the
chart will be rotated so that the zero: position: of
the other series of scales will assume the begin-
ning-of-line position. The - advantage - of - this
arrangement of scales will become apparent when
. it'is seen that it is'necessary to-rotate the chart
only-one-half revolution or. less to the zero posi-
tion instead of twice that amount_ thus saving

Fixed to ratchet 82is the -*

As,
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i and tapped ahd then counterbored to suit the

tapered shoulder of thumb screw 97." The end of
the shaft'is also. slit. diametrically for an appro-

. priate distance sufficient to permit.the tightening

of ‘the screw to expand the sides of the slit. shaft

thus filling the- hole in ‘member. 94, the further
t1ghten1ng of secrew: 971 actingto ‘grip and hold"
fast said.cap 947 Tt is thus seen that chart 88 is

_adjustably mountable to: permit- of the correct

registry of the zero scale on. the chart with a slot
10T (Fig. 1). . Also, by means of this construc- .
tion; the chart 88 is removable and; may. thus be
readily’ interchanged with:similar charts bearing. -
graduations corresponding to other styles of ‘type,
since the: thicknesses of the matrices of corre-
sponding characters vary accordmg to the styles
of type.

Having' reference to Fig. 1, 1t will be noted:that
ass0c1ated with the' indicating mechamsm is.a
bar 98 which straddles the chart and shutter;, and

-which is provided with depending ends. adapted to

function as cam. followers:to coact with cam 9§
and a cam surface 99 provided on the sleeve
member 82 (Fig. 6).. Bar: 98 is.secured to: bell
crank lever (00. (Figs. 1 and 11) which is pivoted -
at 101, arm 102 of which is provided. with.a re-
verted end 103 coacting. with the. lower contact
spring of spring -contact;.104. . The  closing - of
contact 104 completes a -circuit for ‘the. signal
lamp 90 (Fig. 11), the function of which, when
lighted, is to apprise the operator of, the approach
of the'end of the line.. :

As fully: disclosed in the aforementmned pat-
ent, chart 88 is provided with a series of scales,
all except two.of which are provided with a heavi-
1y shaded portion 185 (Fig:'1) and a lightly shad-
ed: portion:.100, the lightly .shaded portion 106
representing the amount of:“justification possible
in a linecontaining one or more space bands. -‘As

.shown in Figs. 1.and. 11 chart 88:is located to the

rear.and. adJacent slot 107 in a pa.rt. of -cover 108"
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of the machine, so that as chart 88 is revolved
into different positions, in a manner hereinafter
described, only one of the scales w111 show through
the slot.

As is understood from the aforementloned pat-»
ent, shutter 83 is caused to revolve a predeter-

mined amount upon the depression of each char- -
acter key 6 and the edge of the shutter showing .

through the slot 10T appears to move to the right
toward the end-of-line position, and asthe shut-
ter does so, cam surface 98 coacts with the left
hand end of bar 98 to raise said bar and in turn
cause lever 188 to rotate to effect the closing of

1a

contact 104 to light the signal lamp 98. - Now,

since the amount of line to'be filled with char-
acters varies with the number of space bands used
in the line, and since the number of space bands
in the line governs the amount of justification re--
quired- it is apparent that as more space bands
are used in a line less characters can be placed in
the same line so that it becomes necessary in this
event to apprise the operator sooner of the ar-
rival of a justifiable line. To accomplish this

cam 96, previously described, has been provided

which coacts with the right hand depending end
of bar 98 to operate lever 100 in the same man-
ner as by means of cam surface 99. The purpase.
of this dual action on lever 10f is to apprise the
operator, through the comhined action of cams 96
and 99, the contours of which are cooperatively
related, of the arrival of a justifiable line; that
is, that the line is reaching a suitable length tao
permit automatic justification is indicated hy the
lighting of the signal lamp 90 controlled by the
lever 101. In effect, what takes place is that, as
the chart is revolved step-hy-step in résponse to
the depression of the space (ar space band) key,
the right hand end of bar 98 is raised slightly up-
ward thus accelerating the flashing. of the sig-
nal by rotation of shutter memher 89 which
effects the raising of the left hand end.
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Positioned to the rear of shaft 21 and disposed -

parallel thereto is a unit wheel shaft 111 (Fig. 4)
which is suitably Journaled in anti-friction bear-
ings mounted in brackets 112 and 54. Unit wheel
113 is affixed to shaft 441 at its left hand end, as
viewed in Fig. 1, the periphery of which is pro-
vided with numerous gear teeth of a rather fine
piteh so as to permit the division of the matrix
widths into small units, thus affording greater
accuracy in the counting operation. In order that
the counting may be accurate and the number of
different thicknesses of matrices may be a mini-
mum, each em, the unit of type measure, is di-
vided into eighteen equal subunits; eighteen hav-
ing been found by experience ta be a suitahle
number, Matrices of certain number of units in
thickness are not used, that is, no matrices as thin
as ohe, twe, or three units are used, and twelve:
differert thicknesses have been found to be alt
that are required. Each toath on the unit wheet
corresponds to one umnit of these subh-units, the
teeth on gears 10 and (4 have been so chosen
that each tooth corresponds to one-half em so
that the length of line may be adjusted ta one-
half em.

In mesh with gear 10 is a pinion 114 integral
with sleeve 16 (Fig. 4) which is fixedly mounted
on shaft f11. Loosely mounted on shaft tkl and
having a splined eonnection with the fixed sleeve
(15 is sleeve member (16. Integral with' sleeve
16 and oppositely disposed to the splinéd con-
nection is pimion [T corresponding to pinion

tt4. Pinion 117 is normally in mesh with gear $¢
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on shutter member 88. Sleeve EI€ is also pro~
vided with 'a flange ti8, thus forming between
flange { I8 and pinton. (| §7 an annular groove in
which is disposed one. end of release lever: kI8
(Fig. 1) which is pivoted on a suitable braciet
24, the other end 120 of the lever being formed
into a thumb pertion wherehy Jever [{9 may read-
ily be- manuslly rotated in & counterclockwise di-~
rection (as viewed in Fig. I} to shift sleeve: mem-
ber |6 thereby to the left against the action of
a helieal spring 122 ana effect the: d&mshmg‘ of
pinion | }F from gear 94 to emabls shutter 88 to
be manuslly and adjustably rotated to correspond
to the length of line to be composed.

As previousiy ncted the pinions 1 14:and | IT are
normelly in mesh with gears 10 and 9f, respeo-
tively, and gear 18 due to its frictional cdonmnee-:
tion: to shaft 24 constantly tends to rotate, and
when permitted to do so upen the release of unit
wheel 113, it causes said unit wheel and gears &
and HI1 to rotate a-predetermined amount to
transfer, in turn, the raotation thereof to gear &t
and hence to shutter: 83

- Matriz thickness counrting mechams:m

Having referchnce to Figs. 4 and 15, the opera-
tion of unit wheel (t3 arnd its associated parts
will now be described.  As has been previously
noted unit wheel 113 constantly tends to rotate
by reason of its relation to gear 18. However, its
rotation is controlled normslly by pawls 125 and
(26, one or the other of said pawls being in en-
gagement with the unit whee] during the count-
ing operation. During the restora.tion of the

. counting mechanism to begin s new line, how-

ever, both pawls are released simultaneously,
thus allowing the unit wheel tq rotate freely ta
the beginning-of-line position.  Briefly, during
the counting operation pawls t2% and 126 are op-
erated so as to bring pawl I2¥ out of engagement
and pawl {28 into engagement with unit wheel
113 substantially simultanequsly (a slight. qver-
lap being provided to prevent the escape of the
unit wheel), the effect being ta permit unit wheel
113 to carry pawl (26 toward the right until it
is arrested hy a selected one of stop bars 121, at
which time pawl (2€ is again hrought out of en-
gagement and pawl 125 into engagement with
unit wheel §13 substantially simultanequsly thus
preventing further rotatien of unit wheel (13
while pawl (26 resurns to its original position.
With this brief preliminary description of apera-

- tion the construction of the mechamsm will now
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he given in detail. :

Pawl 128 is an integral part oi lever | 28 which
is pivoted at (28 fo bracket 22, which bracket, -
as previausly noted, also provides a bearing far
shaft 20. Lever (28 normally tends ta rotate
in a clockwise direction about its pivat 129 due
to the tension of spring 131, one and af which
is secured to arm 30 of lever 128 and the other -
end (not shown) being sultably connscted to a
post mounted cn bracket. 22.. Pawl (2§ thus s

- maintained normally 'in meshing engagement

with unit wheel_ 113, Lever 128 is also providad
with hook portion 132 adapted to coonerate with
a release bar 133, which functions as determined
hy the aperatlon of tha - mechanism to restare
the unit wheel tq i#s normal or starting position,
and has a projection |3 which ceoperates with
a projection 135 an the lever (38 which is piv-
oted at €31 to eperating lever (4t. - Operating

. lever H&f is pivotally mounted on a stud t48
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secured to hracket 22...The end of arm- 143 is
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provided with '@ cam. follower roller 151 adapted

- to-operate:in a:.cam. groove in:operating cam:32:

. Oscillatory: motion ;thus is: unparted to:-‘operat-
ing lever: 141 in properly. timed relation with:the
‘Lever: 136°1s

several functions .of:the apparatus.-
articulated  to: bell -crank: {42, which: is: meore
clearly..shown in: Fig. 4, and has its. lower: end

laterally disposed and engaged in:a: slot in de=

" tent member 183; a cotter pin being provided to
' prevent - their ‘disengagement. ‘
143 is . pivotally. connected . to: the -end-of detent
adjusting lever; {44 which: is pivoted: to bracket

22 at 145 and Wwhich may be: adjusted by SPTing.

146 and screw 147 in a well known manner.
The upper: edge of lever: 143 near its free end

Detent, .member.

" wheel 113

(5]
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lever 128:to’ rotate in a counter-clockwise direc~
tion-against the.action of :spring: 131 thus caus-
ing:.pawl:-125+to become, disengaged from unit
S1mu1taneously with the disengzage-
ment of: pawl’ 125. occurs. the ‘disengagement of
lever arm: 168 from the lug 166 by means of the:

~camming. action of stud 115 -on arm (14 which
. action ‘causes lever: 189. to.rotate slightly in -a

10

is. beveled to: cooperate with: correspondmg Ve

notches Mn (Fig. 4)-in the bottom edges.of. stop

bars-121.s0 as:to hold or detain the selected’ stop.

bar in its.selected position during the counting
‘operation. .

A lever 184 (Figs, 4 and 15) is plvotally se-
cured to arm 152 at 153 and normally tends to
rotate in‘a counter-clockwise direction due to
the tension of spring 155 one end of which is‘at-
tached to lug 156 of lever I58:and the other end
being: attached to lug.157.of lever arm.152, This
rotative movement is arrested by adJustmg screw

158 mounted. on a laterally dlsposed lug l59 on-’

arm 152,
Pivotally connected a.t IGI to lever I54 1s a

and located near Its lower end is the aforemen-
tioned pawl 126.
. hag attached thereto one end of spring’ 163 the

- other end of which is.sectred to the end of arm .
164.0f lever 154.. Due to the tension of spring

163, lever 162 is biased toward the left (as viewed
in Fig. 15) and is normally held against an ad-
justable stop member 165. In operation, as will
presently appear, pivot 161 is brought into. coin-
¢idence with.the’ center of unit wheel 113."

Unit wheel 113 is provided with lug 166 (Figs.
Lug. 166 assumes the position shown
when  unit ‘wheel 113 is in 1ts stop’ pOSItl(}n at,

12'and 15).

which time lug 166 abuts arm 168 of stop léver

169.'Lever 189 comprises a U-shaped attaching,

portmn (Fig.. 4). pivotally secured at pivots 172
and: 173, Lew
‘adjacent toand

which will presently appéar.. Lever 189 1s" also
provided with an extenslon 116 (Flg 4) “support-

ingat its extremity a follower roller 117 which

coacts with cam 11.. Lever 169 normally tends to
rotate. in a’ ‘counter- -clockwise ‘direction  due to
the tension of spring 178, one ‘end of which is

attached to lever 169" and tha other end to af
spring post.: suitably mounted on the frame of;

the apparatus

“The operation of the mechamsm showh m‘
Fig. 15 will ‘now ‘be given ‘wherein. it s -shown'
in its normal stop position “One’ complete op-

eration: of the counting: mechanism is: performed

during’ each one-half revolution of operatmg;
Upon' initiation‘of rotation of cam 32

cam 32
and during the ‘first'90° of 'its rotation’ lever g7 ik

1s rotated in a countér-clockwise directlon carry<

"The: upper. arm of lever ‘162,

169 is provided with arm. 114
ih spaced relation: ‘with arm 183,
which arm’ m co-acts with stud; 115 secured to_
the end of arm 152 of lever l4| the purpsse of:

clockmse d1rectlon about its ‘pivets 112: and. 173
agamst the: actlon of spring:-178. /At the same
time, detent: lever l43 is Jifted into the. notches

.'in-the bottom.edges of the stop bars to hold the
. ‘bars immovable during the counting operation.

. As prevxously noted, un1t ‘wheel 113 normally

Z tends to: rotate in the dJrectlon mdxcated by the

Arrow unless restrained’ by paw]s 125 or (26, or
lever arm 68. Pawl 26 now: being in engage-.
ment with ‘unit ‘'wheel 113, and being free of re-

‘. straint” is. ‘adapted .to"be. carried along with its

lever 162, by the un1t wheel until arrested by one
of ‘the. stop bars 121, which, as observed in Fig..
4, is adapted .to be moved into the path of lever
152 Stop bar 182 (Pig.15) is a fixed stop.bar

and. represents the maximum thickness of matrix,

unit wheel stop.lever 182 integral with which 30
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Lever 162 thus has been Totated against: the
action of spring 163" so. that when operating le-
ver 181 is rotated in a clockwise direction dur-
ing."the second 20° movement of cam 32 lever
162 is lowered. thus causing. the disengagement
of pawl 126 and permitting lever 162 to bé swung
back by the tenslon of spring 163 to tlie stop 165.
However, ‘before pawl ‘126 becomes.' completely

disengaged, pawl 125 engages the unit wheel due

to:;the retraction of lug 135 and thus prevents

. the Totation of the unit wheel while pawl 126

1s being restored to-its normal position.”

It is appareént now that stop lug 166 of unit
wheel 113 has moved past ‘the stop arm 168. ' It.
is-also apparent that, dug' to the camming-out
action of stud 175 on arm 174, stop arm 188 will
never ' interfere with' the ‘rotation of the unit

. wheel during the counting operation because of
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the fact that every time the counting operation
is effected the operating lever 141 is actuated and

5 hence the camming action of stud 115 on arm

114 is automatically brought into play: "As will
presently appear, lever- 169 is also acted upon by
cam Tl through follower roller 17T guring the
time that unit wheel 113 is rotated to its begin-
ning-of-line posmon in which event the func-
tion of stop lug 166 will become apparent. ’

A will appear from the ensuing disclosure, ap-
eratmg cam 32 also controls: the operation ef
the perforating’ mechanism, Figs. 1, 16 and 17.
Normally the counting and perforatmg operations
are performed simultaneously, but since there are
certain 'special perforating operations which must

‘be performed. without the counting operation; for

example, spacing; shift; elevator or carriage re-
turn: and: line: feed;- provision: has been made to-

. render the countmg mechanism inoperative. For

this: purpose ‘the prev1ously mentioned: lever 142

‘(Pigs.: 4 and '15) Has: beéen’ provided, whieh is

. suitably pivoted at 182 to the frame and has one

ing ‘with it its associatéd parts: namely, levers

136; 143;
this: counter-clockwise ‘movement: . pawl:

154 and 162." Durihg the early part of”
126" is:
brought :into:meshing engagement with the-unit
wheel; after which lug 135 of lever.:138 in its.:up<:
ward: movement intercepts.lug:134. of lever 128
and-causes, by its continited upward: movement,.
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carm articulated to lever 138 and to the other

arm.is pivotally connected:a link 183 which is in:
turn ‘pivotally connected to lever 184. Inciden-:
tally, lever 184 is'one of a series of levers: 184, 185
and 186 (PFig. 4) -which:are adaptéd. to transfer
the  setting. -bf- the selector- mechanism to the
counting-and - perforating mechamsms as Wlll
hereinafter appear. : .

‘When the keys controlhng the above mentxoned
special operations: are, depressed: lever 184 is op-

.erated in‘a manner :hereinafter described to
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eause lever 142 to rotate in a clockwise direction
(as viewed in Fig. 4), which action throws lever
138 to the right thus preventlng lug 135 from in-
tercepting lug 134 as heretofore thereby prevent-
ing the disengagement of pawl 125 from unit
wheel 113. Operating lever 144 thus is oscillated
without effecting the rotation of the unit wheel:

Mounted on cap member 7 immediately to the
left of the counting wheel 113 and its associated
mechanism (as viewed in Fig. 1) is the perforat-
ing mechanism, shown in detail in Figs. 16 to 19.
Heretofore in devices of the kind herein dis-
closed a perforating mechanism has always been
provided with a horizontal punch block thus ren-.
dering it difficult and evén impossible for the
operator to readily check the result of his work.
An important feature of the present apparatus is
the provision of a sloping: punch bloek, thus
presenting the perforated tape at all tlmes to the
full view of the operator.

Perforating mechanism

- Referring to Figs. 16 and 17, the pérfor_ating

unit comprises essentially a frame 181 removably
mounted on cap member T. Frame 191f is adapt-
ed to span the counter stop-bars 127 and is pro-
vided with an adjustably mounted : plate 23§
which is adapted to guide the bars 127. Punch

operating lever. 192 is pivotally mounted on stud:

183 secured to arm 194 of frame 191, As clearly
shown in Fig. 1 the fulcrum portion of lever 192
is of U-shaped conformation to provide a double
hearing on-stud. 193 to compensate for the ec-
centric load imposed on the lever 192, Mounted
on arm 186 of lever 182 is a follower roller 186
which co-acts with the periphery of the operat-
ing cam 32. Roller 196 is constantly held in
contact with cam 32 by the action of spring 19T
one end of which is. secured to the extremity of
arm 195 and the other end is attached to spring
post 198.

Arm 189 of lever l92 is prowded with a series

of rectangular holes adapted to receive punch in--

terference bars 261 and-in which the bars 201
are slidable. As indicated in Fig. 19, the-inter~
ference bars 291 are each pivotally connected to
individual controlling levers-202, which as shown

in Fig. 17 are pivotally mounted on a common:
in  notched’

pivot shaft 203 suitably carried
bracket 204 integral with frame 181, The lower’
ends of levers 202 are pivotally articulated to
levers t85. Interference bars 201 are each pro-
vided with a notch 205 (as seen in Fig. 19) so
that when a bar 20§ is not selected its corre~
sponding punch will not be operated; -but when

a har 28( is. moved to:the right (Fig, 19) upon-

being selected, the shoulder 206 will be presented
below its associated punch such that when' the
interference bars are raised the .punch will be
operated. - Interference bar 201 is permanently:
fixed and is not provided with a notch 205 since

this bar controls the feed hole punch which is-

invariably operated,
Mounted obliquely’ above punch interference

bars 201 (Fig. 16) and in co-operative relation- -
ship therewith is the punch block 208, which may

he-of any suitable construetioni.” In the presenit
embodiment, however, punch block 208 com-
prises substantially a rectangu]ar frame fixed to
frame 191 at 209 and supported on the opposite
side by bracket 21i, which in turn is seeured to

_frame 191 by serews 212. Mounted in frame 208-
in, alignment are the punches 213 (eight in. the-
present embodiment) one of whieh is the smaller:
diameter feed hole puneh angd the remaining are.

" in accordance with a seven-unit code.
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the code hole punches (see F‘lg 1) the punehes
co-acting with a female die plate 214, The
punches are provided near their lower ends with
shoulders cooperating with a spring controlled
stripper plate 215 of familiar construction.

The perforator is here shown as a seven-unit
code perforator, whereby tape may be perforated
It is, of
course, apparent that the perforator herein
shown can readily be adapted to the preparation

- of perforated tape according to a ccde compris-

20

ing any number of elements; thus hereinafter
will be described a modification of the present
invention . adapted to the production of: tape.

; conformable to a six-unit code.

As shown in Fig, 16, arm 199 of lever 192 is
prov1ded at. its extremity with a tongue 216
fitted into a groove in tape feed lever 2i1. The
tape feed lever 217 as shown in Fig. 18, is pivot-
ally mounted to the frame 191 at 218 and is pro-
vided at its extremity with a hook portion 2 {9 co-
operating with the end of tape reel lever 22 as
will presently appear. -

Pivotally mounted on lever 217 near its outer -
end is tape feed pawl 222 which is held into co--
operative relation with feed roller 223 by spring
224 one end of which is secured to pawl 222 ‘and
the other end attached to a lug on lever 211,

The feed roller 223 as indicated in Fig, 1, is

. Provided with feed pins- 226, in spaced relation

to:each other and circumferentially arranged:
about the roller. Suitably mounted on stud 22T

- secured to feed rcller support 228 and co-operat-
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ing with feed pins 226 is pressure member 22§,
constant pressure being exerted by coil spring
231, The outer end of feed roller 223 is provided:
with a star wheel 232 and knurled end 233 for
manual operation. Associatzd with star wheel
232 is a detent member 234 (Fig. 17) operable’
after the usual fashion. A back-space lever 235
operable on star wheel 232 in a well known man-’
nér is also provided.

A description of the operation of the perforat--
ing mechanism wiil now be given. As already’
alluded to, the operation of the perforating:
mechanism proceeds simultaneously with the
operation of the-counting mechanism and simi-
larly as mentioned in connection with the latter:
one complete operation is performed during each
one-half revolution of operating cam 32. Thus
during the first one-fourth revolution of cam 32,
clockwise rotation to a limited extent is imparted
to lever - 192 against the actiocn of spring 197
thereby causing interference bars 201 to rotate in"
a-like direction about their pivotal connections
with levers 282, and in the event that any of the’
bars 201 are selected and thus are in their right
hand position (Fig. 19), the shoulder 266 thereof’
will intercent the corresponding punch and effect
the perforation of a corresponding hole in the
tape (which it has been presumed has been prop--
erly inserted in the punch block preparatory to
perforating),

Simultaneously with the perforating operation,
tape-feed lever 217 (Fig. 18) is caused to rotate a
predetermined amount in a counter-clockwise
direction about its pivot 218 by reason of its
connection with tongue 216 of lever 192, thus
raising the pawl 222 to engage the next tooth of:
the feed roller whereby, when operating lever 182
is returned to its normal position, lever 217 is
also actuated in a reverse direction to.thereby
effect the rotation of the feed roller and hence:
to effect the stepping of the tape.

‘In actual practice the perforating mechamsm<
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' 13- operated rapidly and thus the sudden motioh

of lever 211 causes lever 221 through-its engage~
" ment with hook portion 219 to be thrown sharply
upward thus tending to whirl the tape winding
“teel, thereby providing an automatic. take-up and
preventing the perforated tape from ‘becoming
broken, -as would result” if a. spring tightening
‘means -were ' provided. ' The ' automatic tape
W'lnder will be hereinafter fully described :

Permutaizon bar: unit

Arranged below the key:levers 5§ (Fig. 20) and
disposed transversely therewith are a plurality of
permutation’ bars 241

code bars 242, one ccde bar being provided: for
each key lever 9, said code bars being disposed
parallel to-and in edgewise relation to its corre-

sponding key lever. Code bars 242 are provided:
‘with notches arranged. in accordance with a per-:

mutation code in a well known . manner.
- Each permutation bar 241 -(Fig. 21) is carried

- by a pair of bell crank rocking members 243 and-

244, .which. are pivotally carried on pivot rods 245
~and 246 respectively.’ Each member 243 and 244
is-provided with an-ear 247 extending backward

on which bars 241are carried: "The ends.of the

depending arms of each paijr of members 243 and
244 are- pivotally connected to a horizontal bar

248 ‘which extends beyond: each. of said connec- e
tions; one end bemg spring: connected by spring

The other
extended end is provided with an ear 252'adapted

:249-to- a.common spring support.25(;

10

Interposed between key . -
levers 5 and permutation bars 241’ are notched
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.- to fit'into a.notch:in the associated lever 184, 185:

or 186 -Permutation bars 241 are maintained in-

spaced. relation and-are.slidably- held in guide
combs 250, suitably secured to the sides of: the
permutation. bar frame, wh1ch is. mounted . as-a
umt in the main-frame 4. .

Tt ‘has already been noted that, the bottom
edges of code bars 242 are provided with permu-
tation code notches.
mally operates simultaneously oné of:the permu-

tation bars-241: associated with levers [86:and a:

- permuted. combination of -bars. 241 associated

with levers 185. However, whenever a function:

Thus each code .bar nor-::
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Key is operated, none of the bars. associated with:

levers 186 is actuated, but the bar 241 associated
with lever- 184 is actuated in its stead, the, effect

of thus operating lever 184 having been described

50

as actuating bell.crank. 142 (Fig. 4) to effect: the .

‘inoperativeness of lever 136 upon. lever I28
Levers 184, 185 and i86: as; 1ndlca.ted in F‘1g 20

are. pivotally carried on.common pivot shaft 254
suitably mounted in frame- 258, and as already’

noted these levers -are: operatxvely connected. to
link 183 (Fig. 4),
(Fig. 17, respectrvely

levers 202. and stop-bars 121
“When any one of the:
bars 241 is depressed by the operation of -a key-
“+lever 5 through the medium of the correspondmg'
code bar 242, bell cranks. 243 and 244 associated;
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the operation of & stop bar 127, In the present:
embodiment, -the stop-bars’ 121 are. eleven “in
number and ‘are’ thus:by means of ‘levers’ {86
shiftable -individually to'the right as viewed in

‘Fig. 4 into the path of the pawl 126 for the

purpose - previously' described. A .twelfth stop-
bar. 182’ is'provided as.shown in Figs. 15 and 17
which is' afixed: bar. Thus: these twelve stop-
bars correspond: to the twelve different sxzes of
matrices used.. ’ e

Interchangeable code bar unzt ’

. An 1mporf,ant feature of thrs invention is. the
provisionh of an interchangeable code bar unit 257
as . shown in- Fig.. 23, whereby it is possible to
change ‘the operation of:the counter so that the
apparatus may: be used for:matter to be set in
different - styles.-of - type;. for:example, Modern
Roman, Old Style Roman; Gothic, etc., or to be
set in different languages, or in speclal fonts of
type as for example, fonts surtable for mathe-

‘matical books.

In order to.compensate for:.the varying thick-
nesses: and to. obtain an.accurate count of the
thicknesses of the matrices composing a line it is
necessary - to. provide ‘code . bars 242 that are
notched to: ‘correspond 'to. the: particular font:
However, that portion of each code bar which'-
controls the selection of the permutation bars
241 . corresponding “to ‘the punch interference
bars, ordinarily remains the same for all ‘fonts
since thecode combinations- are ‘assigned. pri-
marily, to: the particular keys:on-the keyboard. :
Ordinarily only that part of the code.bar which:
controls the selection of the counter. permutation
bars 241 is notched differently for:corresponding
characters in the different fonts.” Thus'to .pro-
mote: the substitution.of code bars for the various:
fonts .of type, the code-bars for each different
font have been assembled in- an- individual unit:

- 287, which comprises a frame 262 provided with.

runners 258 adapted to’ slide -in correspondmg

~grooves 258 in-the frame 4 (Fig. 23).

'Code . bars 242 are self-contained in frame 26!
which: in turn is shiftably mounted in frame 262,
as. is more clearly shown.in Fig. 24. -As indi-
cated in Figs. 23 and 24, the code bars are carried’
by springs-260; which normally tend to hold the:
code bars in their upward position against ccm-
mon stops 263 and.264. " Frame 26/ is provided:
with a pair of extensxons 265 which are pivotally:
connected to links 266 and 267: (Figs. 24 and 31).

. Links 26T in turn-are:pivotally-connected to.the

55

60

.with the actuated bar 281 will be rotated in g, °

clockwise direction (as viewed in Fig: 21) thus

urgirig the corresponding bar 248 toward the left’

el 115 %
rotation:of the .corresponding lever 184;. 185 or-

“The"

against the action of its spring 248 to effect the

186 about: the common pivot shaft 254
rotatlon of lever 184 effects through-link 183. the

. rotation of lever 142 (Fig. 4) toshift lever 136 s0.
as to prevent lug 135 from, 1nterceptmg lug l34 as:

previously described.

The rotation: of “levers 185 effects through
levers 202 (Fig. '17) the operation of the selected
interference: bar: 201,
Lastly, the rotation of a lever 186 effects'directly

as previously. mentioned..

70

75:

supports 268 and 269 -(Fig. 23) sécured to frame
262, Lmks 256.and 267 are fixed:to rock shaft:
211 which is, smtably journalled in the supports:
268 and.269.; - Parallel motion-is thereby pet-
mltted‘between the. frames 261 and 262. Atz

‘tached. to lug.273: integral with one of the ex-!

tensions 265-is one:end of spring 212, the other
end :of which is fixed’ to: spring support 210
mounted on frame 262 The extensions 265 are:
guided in their to and fro mpvement in. slotted:
guides.in. the spring support-210.. The code bar
frame thus'is normally held: toward-its back po-
sition by, the spring” 2712.- The code “bar unit is

. provided ‘with-lugs- 278 whereby it is adapted,

when inserted in the frame 4, to: be: removably
attached thereto. by means of screws.

The reason -for. shiftably mounting: code. bar:
frame+ 261 :is:to- effect .a change in the counting
mechanism dependent . upon ‘whether upper or.
lower case characters:are bemg operated. - Ifls:
well known that a-lower case matrix-is frequently
diﬁ‘erent in-width: than a: corresponding upper-"
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case character, hence since the same key.lever
is depressed for the upper case character as for
the corresponding lower: case . character it is
necessary to vary the operation of the counting
mechanism accordingly. Therefore, when the
code bar frame is in its normal back position the
notched edge of the code bar is adapted, when
the code bar is depressed, to actuate the permuta-
tion bar corresponding to the thickness of the
lower case matrix and hence the corresponding
stop bar 127 is actuated... Bui when the code
bar frame is shifted to its front position, in a
manner hereinafter described, the same notched
edge will actuate the permutation bar corre-
sponding to the thickness of the capital or upper
case matrix and hence a different utop bar 121
will be actuated. :

Seven-unit keyboard arrangement

. 'The particular keyboard shown in Fig. 1 has
been devised to combine those elements which
lead to the greatest efficiency. By using a seven-

10

20

unit code the number of operations made by the -

operator is less than if a six-unit code is used.

With a seven-unit code for controlling compos- o;

ing machines it is possible to have a key for each
character so that only one operationis required
for each character. However, if this is done, a
very large keyboard results, which is-much more
difficult and expensive to build,.especially on ac-
count of the length of the code bars, bails, ete.
It also results in a keyboard in which the oper-
ator must move his hands over a large area and
thus lose speed. :

However, by providing - separate keys for all
characters except capital lettérs, a highly effl-
cient compromise is made. With the shift key
mechanism here provided the shift key and char-
acter key may be depressed simultaneously;
whereas, when a ‘shift signal is used as in teleg-
raphy, a single upper case character requires the
successive depression of three keys, namely the
“shift” key, then the character key and finally
the “unshift” key. :

Thus, in the keyboard arrangement shown in
Fig. 1, the shift mechanism indicated in Figs.
24 and 25 is utilized, whereby the shift operation
becomes necessary only for the upper case let-
ters or capitals, all other letters (lower case) and

characters being produced in the unshift or nor-.

9

the other secured to the common spring support.
Lever- 288 is-also provided with an arm 291 to
which is pivotally connected one end of link 292
the other end of which is pivotally connected to
key lever §.

Each member 282 is provided w1th an operat-
ing shoulder 294 which cooperates with operating
bail 298, and a foot portion 296 adapted to co-
operate with the associated code bar 242. Lever
288 is also provided with an extension 297 to the
end . of ‘which is attached one end of a spring
298 and the other end of which is secured to the
frame 4. Lever 288 normally tends to rotate in
a counterclockwise direction (as viewed in Fig.
29) thus maintaining arm 291 agamst the com-
mon stop member 299.

.The. operating bail 295 (as v1ewed in Fig. 20)
is substantially U-shaped and is fixed to operat-
ing bail shaft 301 which is suitably journaled in
frame 4, Bail 295 is provided at one end with
an exténsion 302 to the extremity of which is at-
tached one end of the operating spring 303, the

~other end of which is secured to frame 4. Bail 295

is provided at the same end with a lug 304 which -
is adapted to cooperate with trip latch. 305 (Fig.
22) integral with lever 306 . which is pivotally

- mounted at 397 to frame 4. Pivotally carried by
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lever 306 is trip lever 308. Lever 308 is provided
with' an arm 369 which cooperates: with.lug 311
on bail 284, and is also provided with an arm 312
which through its laterally disposed end cooper-
ates with the extension 332 of bail 285, Lever
308 normally tends to rotate in a clockwise di-
rection (as viewed in Fig, 22) about its pivotal
connection to lever 306 due to the action of spring
310, one end of which is attached to lever 308 sub-

' _stantially as shown and the other end tolever

40

mal position of the apparatus, thereby.greatly -

enhancing the speed of operation by eliminating
the shift signal and special code combination
therefor, it being necessary merely to hold the
shift or “capitals” key depressed when capital
letters are desired as in standard typewrlter
operation. ‘

Key operatzon

The following descrxptlon relates to-the key

lever system and the operation thereof refer- .

ence being had to Figs. 24 to 33. All of the key
levers are pivotally mounted on ‘the pivot shaft
281 which is suitably mounted in the frame 4.
Associated with each key lever 5, as viewed in
Fig. 29, is a member 282 provided with a vertical
lug 283 adapted normally to abut the stop 278
and also, when in operation, to co-act with release
bail 284. Member 282 is .also provided- with an
extension 285 which in turn is provided at its end
with & shoulder 286 adapted to cooperate with
arm 287 of lever 288 pivoted on common  pivot
shaft 289. ‘Lug 283 is normally maintained
against the stop 278 by:the action of spring 279

one end of which is attached to member 282 and.
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306. TLever 306 in turn normally tends to rotate
in"a ccounterclockwise direction about its pivot
307 due to the action of spring 313 one end of
which is attached to lever 306, the other end be-
ing secured to frame 4.

Bail 284 is positioned adJacent to and in par-
allel relation with bail 295.” In the present em-
bodiment, bail 284 is of U- shaped cross section
and is secured longitudinally to the pivot shaft
314 which is suitably journaled in frame 8. Bail
284 is held normally against a3 stop 3|5 (F1g 22) R
by means of spring 316,

- With reference to Fig. 22 & descnption of the
operation of bdils 284 and 295 will now be given

As bail 284 is caused to rotate in a counterclock-
wise direction about pivot shaft 314 upon the
depression of a key, as will presently appear, its.
lug 311 co-acts with arm 389 of lever. 308 and
during the initial movement the lever 308 is
caused to rise slightly due to its slotted hole 317
so that arm 312 will clear bail 295. The further
movement of lever 308 by bail 284 will cause lever
306 to rotate in a clockwise direction against the
action of spring 313 until latch 305 becomes dis-
engaged from lug 304 thereby permitting the
action of spring 303 to take effect, thus causing
bail 295 to rock sharply in a downward direction.

Upon the downward movement of bail 295, bail
284 is permitted to return to its left hand posi-
tion against the stop 815 by means of spring 316.

Bail 295, as previously mentioned, is fixed to
rock shaft 30l Likewise fixed to shaft 201 is bail
restoration arm 318, Figs. 12 and 20. As shown
in Fig. 12, arm 3818 is adapted to cooperate with
arm 319 of bail restoration lever 321 which is
appropriately pivoted at 322 to frame 4. Lever
321 is also provided with arms 323 and 324.
Mounted at the extremity of arm 323 is cam fol-
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Jower roller325; which ‘cooperates with operating

bail-restoration: icam: 30 ‘rotatively mounted on
whaft 20 imsipreviously described. -Arm: 324 of le-
-ver:32l.co-acts iwith stop Tugs-326 and: 327.of disc
29 secured to cam 38, as previcusly merntioned: .
- :Asvalready  ndted.:in:cohnadtion’ »with Fig."5,
Augs: 82§ and 3271 ‘alsc: provide & drive conmection
‘etween: drive; disc 27 jand jcam :30. LeéveriBel
-normally: tends 1o rotele sin:d connterclockwise

gdirectivhiunder-the action: of siving; 328, one 688

of 'which 7is suitably attached to lever. 324, the
-other end being secured. to frame:4. :As:before-
mentioned, drive  disc:21:is: ddapted to rotate,
when: ireleased for rotation, by :toeans of ‘its fric-
tional:connection to constantly yoteting ;sleeve 26
(Fig, 5).. Thus when bail 295 is-operated, shaft

22877

‘ment.:Shift key #0t mnd shift-lock key 402 are

cpivotallytmaunted son::the: common::pivot:shaft

281 as heretofore :mentioned; and ~are-held :in
their:normal inoperative -or.clockwise position by
the eetion of one of the springs:288 upon lever
-480 -anid 'a,-link 292 similar ito ‘the-manner previ-

- rously. described. | Key levers:40i1 and 402 are each

proyided with a rearward-extension 403 ddapted

. 40: cooperate with'arm -404. -of:shift link 49035,

Ty

which ;link: is. pivotally secured: to. members: 868

- .and 265 such-as:to preserve the paraliel .mojion

effect  between: the fixed:supports . 268-and- 268

_(Fig::23):.and the code bar frame 2864 .

15

-To, maintain codebar frame. 261:in its norma.l
Jeft-hand position (asviewed in:Fig: 24).a spring

-212,.as previously stated, is provided; one-end-of

801 .will likewise revolve 8 limited iamount:daus- -

-ing arm:318-(Fig. 12) also torotate which:in turn
~Awillimpaxt; clockwiserrotaition o lever: 321, thus

disengaging -arm 324 from iug:3271:andd releasing.

- .cam; 3¢ for rotation; cam fallower:roller:$28: be-
4dng braught:into engagement with-cam:30. :Now
gs: cam - 30 -rotates; ifollower. ;388 s cammed: :out
andidever 321 fhus-ds-eavsed torotatesin s coun-
terilockwise :direction  to -impert: clockwise: rota-
dion to:arm ¥t8 whith: through shaft-304- rotates
-bail :285 «Rig. 22)-in a like direction pgainst the
‘agtion ofspring: 803, thus; pex:mittmg lever 386
tb:respond to-the pull-ofits spring 843 teintro-
quce:-latch- 306 again into -the path of:lug; 384
and reset/bail 285 preparatery toa.suceeedingiop-
-eration of:a’key leyver. Duribg the resetting .op~
-eration’ justodeseribed; stop- arm:-324 (Fig. 12).is
introduced :into: the: path -of -lie. 326, thus:re-
stricting cam- 30 -to -only:.ane-half: rewolution -for

- eachrcycle-of operation::

“20

which is attached to extension 273-and the other

-end. is secured. to the frame 262 at 270, Thus it

is  cbserved that when one '6f the keys 40{ and
402 is depressed oricaused te-rotate slightly:in a
counterclockwise::direction: -like. rotation: is::im-
parted -to: link: 405 through ‘extension *483 and
-sTm:404; - Code ‘bar frame 261-in:4this mamer:is

" shifted- toward the ‘right: against: the action:-of

0
<t
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.The key opergtion ;shown dn Fig.. 29 w111 new

be 1described;  The -depression. iof “key$§ mauses
keylever 5 torotate to a-limited-extent in-a-clock-
wise -dirvection: about. pivot-281. which through

- Spring: 212 inwhich position tthe .code ‘bars :ave

dadapted. to-effect the:counting of upper-icase let-
ters,-as ‘previously--described. - Gode bar:frame
251 -is-adapted, ;when:-key: lever-401 -is released
+to return to its normal: positien; -

+ However,:when key lever 402 is: operated code
_bar frapre 261 is ;jactuated to the:right the same
as.in the caseof key-lever-481{:except that frame
281 is-adapted to be:. locked in ‘the:shifted: posi-
tion; by means.of hook member-401, Figs. 24
and 25, in:the. following manner. - ¥ey levers: 401
and 402 are- previded with sstuds-411 ‘and 412
adapted to,corect -with.the bevelled upper :ends
of hook- member 407 and relense member: 413; re-

i spectrvely, whmh members ~are:-adapted to- be

44

limk:282 imparts-like: retation to tever 288 .about -

its pivot 289 against the action :of spring -298.

. Member:-282 -thus--is:eaused, through she coop-

exationiof -arm: 2871 of lever:288 and shoulder 286,
$0: shde toward the left on stap member. 2\18 the
Jug 283 snnultaneously engaging the Jbail.284 and
eausing it -to rotate about-its pivot: 318 the-effect

.. of-which Histo:. release baxl 295 for: opemtlon ]S
has already beent described. -Shoulder; 284 .of

member 282, however; before ithe, release .of bail
285, has beenrlmfcerposed between - bail285..and
wde ‘har. 242 corresponding 4o, fhe key: lever de-

,pressed Thus when bail 285 is; aotuated, mem--

50

Jber 282: is.cansed thereby to move .downwardly.in

B substantlally horizontal: manner, ‘thus. weing
code-bar. 242 in: ;the same, dlrection to: effect the
operation. of predetermmed rones-of; permuta.txen
bars. 241
. barLL 295 lug. 283 became 'disengaged from. bail

' 288 ;and: shoulder..286. became .disengaged. from - g

arm 281, thus permitbmg ‘bail 284 1o return. to:its
nermal posLtmn imder: the:action:.of \its. return
Spring., 346.. (Fig 22)., “previously .mentioned, .and

also.. perrmt.tmg keylever 5,10 return. to its nor-:

mad position; : When -bail. 295. is: restored to.its
orlgina.l posztion in‘the-.manner. ‘hereinbefore
described, member, 282 :is-again. restored. to. its
orlgmal pcsition (..hown in Fig..26) by a sprinr'
219 ;
Ceﬂam
whlc'h specml functions may be.initiated, and of
each. of. whmh a. descriptmn will-now. be.given.

, .S'hzft ey armngement
Inr Flg 24 is i}lusbrated ‘the:shift: key a.rmnge-

“When' member. 282..was actuated. by

50131 koy levers are promded with- ;
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fixed to rock -shaft . MA suitably --journailed . in
frame. 4. Member 413 is provided -with- an ex-
tension- 4L5 o ‘which: is attached. one-:eénd: of
spring 418, the other end of ‘which is-secured o
frame 4. Spring 416 thus normally tends to-held

3 members 407 .and-443.against. the.studs & f-rand
412:

‘YW hen, shift-lock : key. lever-402.is. depressed,
arm 401 is. cammed out.until: -pin;ot stud: §44-en-
gages. the hook .portion .thereof,. lever: 402 thus
being held..or. Jocked: in. the . shift ‘bosition -until
released. by the subsequent -operation -of. lever
401 which when operated calses member- 4I3 to

“rotate in: a’ clockwise.sense, -which through rock

shaft . 818 imparts like rotation. to. .member 407
thus. releasing: stud 81 and permitting lever. 462
1o, réturn.to..its .normal position.

<dn the use of this form of shift mechamsm no
perforated record is made when" a shift:key ‘s
operated, the function.of the shift mechanism
being to maintain:the code bars 242 in the shift-

ed:;position while :the. perforated record:is being
" .made’ of the upper. case .characters:

“In. other
‘words; the. depress1on of the shift.. key -does:not

- initiate the operation:of the .apparafus to effect

75

eithér the' perforating .or.counting operations, as
is done -upon-.the -operation of the  remaining
keys

Space key arrangement

‘The: space-key arrangement is'shown in'Fig: 26.
The space=key: lever 421 is pivotally:mounted on
common: pivot 'shaft ‘281, ‘Having reference: 1o
Pig. 1, 'it:is noted: that key-lever: 421 is operated
by'spacea:ban:j,lzz"by:Obvious mezans-through rock
shaft 428, Member-282:associated with key-lever
121 is: pcrovlded ‘with an. extension 424 -which: co-
Dperates -with-arm 425 of bail 426:for:operating




22,377

the space-band counting mechanism. Bail 426
is loosely mounted on the operating bail shaft 301
as clearly indicated in Fig. 20, and normally
tends to rotate in a counterclockwise direction

-(as viewed in Fig. 26) by means of a coil spring
‘421 surrounding shaft 301. ‘Bail 426 is also pro-
vided with a trip-arm 428 (see Figs. 7 and 20)
adapted to cooperate with trip-lever 429: (Fig. '7)
as will presently appear..

" Now, when space-key lever 421 is operated, the
special member 282 is actuated in the manner
hereinbefore described thus presenting its ledge
294 beneath operating bail 295 -and upon opera-
tion of bail 295 member 282 is urged downwardly,
extension 424 engaging arm 425 and ctausing bail

426 to rotate in a clockwise direction against the

action of spring 4271, thus imparting counter-
clockwise rotation to trip lever 429 (Fig. 7) to ef-
fect the operation of the space-band counting
mechanism as will hereinafter appear.

Elevator key

The elevator key arrangement. is shown in Fig.
27.  The elevator key is analogous to the well
known carriage return key employed on printing
telegraph keyboards and its function in the pres-
ent apparatus is to produce a perforation in the
“tape and simultaneously to initiate the restora-
"tion of the counter and indicator to the begin-
‘ning-of-line position. It derives the name “ele-
~vator” key from the fact that the corresponding
“perforation in the tape controls the operation
_of the assembly elevator in the typecasting ma-
chine.
Elevator key lever 431 is pivotally mountea on
_the pivot shaft 281, and special member 282 as-
sociated with key lever 431 is provided with an

11

with follower roller 443 mounted on lever 444 to

. cause lever 444 fixed to rock shaft 459 to rotate

5
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extension 432 similar to extension 424 previously ..

_described in the case of the space key. ExXten-
sion 432 is adapted to cooperate with arm 433 -of
bail 434 in & manner similar to that described in
connection with bail 426. Bail 434, like bail 426,
is loosely mounted on shaft 301 and is actuated
by coil spring 435 in the same manner as is bail
426 by spring 427.
a trip-arm 436 (Figs. 12 and 20) -which coop-
erates with trip lever 437 (Fig. 12). Bail 434 is
further provided with an arm 428 adapted to co-

act with the line counter 430 (Fig. 1) as will pres- ;

ently appear. -

The operation of this key lever arrangement is
similar to that described in connection with the
space key, thus, when key lever 431 is operated,
special member 282 is actuated in the herein-

before described manner to present its ledge 299 »

beneath operating bail 295 and upon the opera-
tion of bail 295 member 282 is urged downwardly,
the extension €32 engaging arm 433, thus causing
“bail 434 to rotate in a clockwise direction against

the action of spring 435, thus imparting, through -

the medium’ of trip-arm 4386, clockwise rotation
to trip lever 431 (as viewed in Fig. 12) to initi-
ate the operation of the counting and spacing
mechanisms simultaneously to effect the restora-
ticn of the apparatus to the initial or beginning-
of-line position.

Thus when the elevator key is depressed bail
434 is operated and lever 437 is caused to rotate
against the action of spring 458 about its pivot
439, and end 440 of lever 431 becomes disengaged
from stop disc 48.thus permitting member 47 to

" rotate one complete revolution due to its fric-
tional relationship with gear 18 (Figs. 1 and 5).
Cam portion 49 of member 47 thereby co-acts

_There is provided on bail 434" *

40

fixed to rock shaft 450 (Fig. 1).

against the action of spring 420. Thus cam 49
during a complete revolution imparts a rocking
motion to shaft 450, the effect of which is to hold
pawl. 125 disengaged from the .counting wheel
13 and to hold pawl 462 on escapement lever

‘463 from ratchet 82 during the restoratxon oper-

ation (Figs, 7, 12 and 14). .

‘Escapement lever 463 is pivoted at 466 and its
oscillation is limited by stop pin 467. Lever 463
is normally held to the right (as viewed in Fig.
7) by spring 468, The function of lever 4638
is to effect the return of chart 88 to its initial or
beginning-of-line position. Pivotally articulated
to lever 463 is one end of pull bar 469, the other
end of which is pivotally connected to lever 470
Thus, when
the rock shaft 450 is actuated as previously set
forth, lever 470 effects through bar 469 the oscil-
lation of lever 463 to the left (Fig. 7) against the
action of spring 468. As is apparent from the

‘conformation of cam 49 (Fig, 12) lever 463 is
‘held in its left hand position (Fig. 7) -substan-

tially for one complete revolution of said cam.

The effect of thus holding lever 463 in its left
hand position is to disengage entirely the escape-
ment pawl 462 from the ratchet 82 and simul-
taneously introduce the laterally disposed end of
arm 817 into the path of ‘either of the lugs 85 or
86 of disc 84. As set forth in the aforementioned
patent, the chart 88 has two similar halves, each
half comprising’ an equal number of scales, so
that only one-half revolution of the chart is nec-

.essary to restore it to a beginning-of-line posi-

tion. 'The diametrically disposed lugs 85 and
86 thus correspond to the two initial positions of
the chart 88. It is apparent, therefore, that the
ratchet 82, and hence the cylindrical chart 88, is
free to rotate until the nearest tooth 85 or 88
is intercepted by the arm 87, at which point the

- "chart 88 will assume its beginning-of-line posi-
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tion. At the completion of the revolution of cam
49 the follower 443 again engages the depression
in said cam and permits lever 463 to be biased
to the right (Fig.7) by spring 468 bringing pawl
462 again“into engagement with ratchet 82 pre-

,'paratory to beginning g succeeding line.

As previously mentioned, the spaceband and
matrix counting mechanism are restored simul-
taneously to the beginning-of-line position. Hav-
ing noted the manner in which the spaceband
counting mechanism, including chart 88, has been
restored, a.description of the manner in which
the matrix counting mechanism is restored will

-now be given,. The manner of rocking the shaft

450 and its effect on the spacing meachanism has
been observed. The. rocking motion of shaft 450
is simultaneously made likewise effective in oscil-
lating lever 472 (Fig. 12), also fixed to shaft 450,
Thus, when lever 410 is actuated to effect the re-
lease of pawl 452 from ratchet 82, the lever 412
is similarly effactive to disengage lever 123 from
unit ‘wheel 113 through the medium of release
bar 133, which bar is articulated to lever 128 and

-pivotally connected to lever 412."

The unit wheel is thereby permitted to rotate
freely until the shutter or index member 89 has
been restored .to the beginning-of-line positicn,
which is determined by the coaction of stop lug
166 with stop arm 168 of lever 169, at which time
the cam 43 will have made a complete revolution
and follower 443 will have again engaged the de-

pression therein, thus aIllowing the lever 128 to

1
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g #in engage;the: aountmg wheel -8 - The func~
“flon: of-stop lug 166 ‘will-new become:apparent.
Referring to° Figs. ¢ and:12 it -will-be noted. that

whenoarm: 168 is: engaged with lug 186,; follower

Fbller 477 will ‘rest «in: the notoh or depression:in :

eam.: 11, in :which':condition :shutter 89 :will:be
‘held at 1ts beginning-of-line:position. - Now;upon
~the:.depréssion of: the first:character key in the

line to be perforated and totalized,the lever 41,

shown in"Pig, 15,-will: be operated by:cam:32,
;a8 previbusly . described, :£0 - permit : unit -wheel
AF¥ t rotate an-amount-determined 'by- the.stop
- foar 4271 -selected. It will"be noted: further-that

‘pin.or:stud 178 at -one: extremity .of lever 144,
seam -arm- 178 L

will, upen actuation of lever: K44 )
of lever: 189 outwardly -sufficiently: to:'disengage
arm 468 from- lug- 166. - In: this manner, thatis,
upon the 'depression-of a character key, lug 466
4s+caused: to-escape: arm- 168 each time lug 466
passes said: arm- 168 .during the ‘performance of
{¢he counting operations, since it:is-manifest from
astudy.of Figs. 1.and 4, that.there is a gear ratio
.of :approximately -4.to -1 between .gears-10;and
148.(and consequently between gears 91:and D
and. hence -shaft..|{f carrying unit wheel {13 and
gears-| I# and. LIT-will make four complete. .révo-
lutions ‘while -the, cam . 11;. .gears-10.and:.91;.and
shutter: 89 make one revolution.  After, the first
counting, .operation;. the movement: imparted: by
aunit- wheel. 113. through -gear . (14 to gear:10.and
.cam T1.will cause follower roller l'l'l to-be cammed
‘out.and thereafter, until.cam; 11 .and. shutter 89
‘have :made- one- complete: revolution, . roller 111
will ride or dwell on.the: outer. penphe;y of ,cam
11, thereby maintaining arm 188 . clear of 1 lug
r 65 It is.evidentthat each :time the: lug.(66
freaches the arm |88 during.the operation of the
‘device in response to depression of character keys
that the camrming. action aforesaid .between. .pin
435 and arm 174 Wil cause.arm 168 to. escape
Iug . 166. In: continuous operation  when. unit

&
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‘position, arm -305. of . lever /305, -because of the
action of: spring:343, re-engages' lug -304. - How-
-gver;-as: long: as"'key Jever 441 -isiheld. depressed,
lever -306 -will ‘be. held:-in its clockwise - position
‘maintaining ‘arm.305. out’ of -disengagement witix
lug: 364, and bail 295 :will-be permitted to rock
continuously.and thus repeat.the perforating and
counting - operations: .in. accordance -with. the
simultaneously depressed. character -key. - Bail

288 thus.will continue to operate until key lever
-84 | is released and arm.303 thereby allowed again

to engage lug. 304.
‘The repeat-key-is used, for example to fdl out
a line with:quads, to connect. a title-and figure in

tabular. work by a dotted’line, or.to make.a line
.of- dashes. . It will be evident that .in. certain

classes .of work such a:key: will materially in--
crease:the output cf the operator. » .
- Spaceband counting mechanism

The mechanism shown in Fig. 7'is the space=
band counting mechanism; the function of which
is..to.control the: rotation. of chart 88. It has

‘beén_observéd that when.space.key 422 (Fig. 1
‘and_ Fig: 26) is depressed the. operation .of bail
‘426 is effected causing trip-arm . 428 to .co-act

with .tripslever 429 (Fig. 7). Léver 429 thus.is
caused to rotate in a counterclockwise direction
about its pivot 461 to impart a clockwise rotation
to escapemerit pawl 462 pivotally ‘connected.to
escapement lever 463, thus permitting ratchet 82

.to.rotate or “escape’” one-half, step due to the
‘Trictional relationship between ratchet 82 and the

driving mechanism as descnbed in  connection
with Fig. 6.

“When the ‘key. lever mechamsm is restored to

. ‘normal the effect of lever 429 upon pawl 462 is

. removed, thereby permitting. paw!l 482 to return

wheel 113 has made four revolutions, the .shut- -

ter 89 and. gear TI.will have. made one revolu-
tion; ‘thus 1t is manifest that should- the.end-
Of-line key . be..depressed -at, any time: after the
depression of the first. ‘character key: for the be-
ginning of a new.ling, the unit wheel will have
to make the.necessary number of Fevolutions not
~exceeding four in. order: to return the shutter
“49-and cam 1! to their beginning-of-line posi-
tion. © To" accomplish this ‘result, the purpose of
the short depression and the comp}ementary long

‘dwell in cam’ Tl ‘is apparent since with this ar-

rangement arm 88 ‘is' ‘projected into the path
-of ‘Tug 166 -only at ‘the: beginning- of-line positmn
-9f‘the cam Ti and shutter'89. " Cam 7t thus con-
“trols ‘the mumber ‘of" ‘revolutions unit ‘wheel 113
‘makes “after -the end ‘ofline’ is - reached to re-

-store the shutter’to its-zero .or’ begmning of-

line- pos:ltion
N Repeat key

The repeat-key a.rrangement is shown in Fig.
~28 Repeat-key lever:44l. is:pivotally -mounted
.on pivot shafs 281-in-juxtaposition with the.afore-
:mentioned . lever: 306 so:that member 442 secured
to lever 441 is adapted 4o, engage lever 306-such
that-when: the key lever. 44| is-operated; that is,
.depressed, member. 442 will engage lever. 306.and
cause.the lever 308.to be rotated in.a clockwise
.direction about its, pivot 307 against the action
of spring 313 to effect the disengagement of arm
305 from lug-304. This ‘disengagement, as pre-
viously noted, permits bail 295 to operate due to
the piill of spring 303. . Normally, as has already

been seen, when bail' 295°is restored to its original

~toits left hand position: against stop.464, due to
40.

the action of spring 465, one.end of which is

‘attached to pawl 462 and the other end to lever
‘463.

-bther one-half step in usual escapement fashion,

"Ratchet. 82 then is allowed . to rotate.an-

the movement of ratchet 82 thus being effected

in: step-by-step manner ‘as set forth.” The move-
‘ment-of ratchet wheel 82 one step.corresponds to

© onemore spaceband in the line and results in the

60
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-’displa,y'of the next scale on chart 88 showing the

‘new ‘~1imits of automatic justification.

Totalizer reversing mechanism
" “As-previously -mentioned; provision is ‘made by

‘means of: back-space lever 235 (Figs. 1, 16 -and
17 for moving the tape -back for correctmn of
“6rTOTS.

‘ “The customary method of making a cor-
rection, .or rubbing out a wrong letter, as is ‘com-

~monly known, consists in back spacing the tape
.80 that the. set..of perforations desired to be
:rubbed out:.are presented in front of the' punches,

‘whereupen the “Rubout™ key (Fig. 1). is operated, -

‘the:effect of ‘which is to force all of the 'punches

- sthrough the.tape, Wwhich new. code combma.tion

65

70

75’

‘or' indicating device.:

-Will ‘have-no -effect upon. the composing “or type
‘casting. machine and ‘thus: no. evidence of:the
correction.appears in:said machine:
-the prior :devices no:provision has:been made to -

. However, in

correct or revise the count shown by the totalizer
~In: the. present: device a
-novel subduction: means: has been: provided for

ssubtracting the thickness’.of the matrices. of
-the - rubbed out. or - deleted. characters,. which
-mechanism is clearly shown in Figs. 34, 35, 36 and

36a. . Moreover, a means has also. been provided
for. disabling .the. perforation selector bars dur-~
ing the subtracting operation, whereby every per-
Torating-key becomes a “Rubout” or-deleting key.
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Referring to Fig. 34, it is observed. that in the

event the totalizer reversing mechanism is added.
to the apparatus herein described, the indicating

device will merely-be altered to the extent of ex-. -

tending shaft 2| and shifting the location of the
indicators {0 permit the. reversxng mechanism to
Essen-

be introduced between gears 70 and 81.
tia.lly, the reversing means comprises a differen-

tial mechanism mounted on the counting wheel.

shaft Ill Juxtapositioned to pinion L14. and

likewise fixed to shaft 141 is bevel gear 473.

Freely ‘mounted on shaft -111 and adjacent to
gear 413 is brake wheel 414, Also freely. mounted
on shaft (i1 adjacent to, wheel 474, but, op-
positely disposed to -gear 413, is the mechanism
more clearly shown in section in Fig. 35, which
comprises & sleeve member 415, a bevel gear 476
fixedly mounted on said sleeve, and & collar 471

splined to the hub of gear 416 and.adapted..to
Collar 411.
is provided integrally thereto with a pinion 478

slide longitudinzally on member 415,
gnd flange 4719, Between gear 416 and pinion
418 is interposed a helical spring 481,
tending action of which normally tends to hold
collar 417 against the bearing 482. There is in-
terposed between pinion 418 and flange 419 the
arm 483 of a release lever similar to lever (19

10

15

20 .

the dis-

previously mentioned. Pinion 478 is adapted to

mesh with gear 91 of shutter 89 in a manner
similar to pinion (17 previously- described. -
Bevel gear 484 is rotatably carried.in brake
wheel 4714 and is adapted to mesh simultaneously
with gears 473 and 476. As shown in Fig. 36,
the rotative movement_of gear 484 is adapted to
be restrained by the- friction element 485, the
pressure of which is controllable through nut
486. Thus, frictional resistance is imparted to
gear 484 sufficient to overcome the resistance of
chart 89 and the interconnected parts when the
counting mechanism is operating normally.
.Cooperatively associated with brake wheel 4714
is the brake shoe lever 481 pivotally mounted at
488 on frame 1, which lever is provided with
brake shoe 489 and thumb portion 491 and is
normally held in a clockwise position (as viewed
in Fig. 36) against stop 492 by spring 493. If de-
sired the co-acting surfaces of the brake wheel
and shoe may be provided with numerous fine
teeth or serrations to 1mprove the grlpping quali-
ties thereof
It is necessary When opera.tmg the reversing
mechanism to-change the operation of the per-
. foration selector bays. To accomplish this the
following mechanism is provided. Referring to
Figs. 36 and 36a, there is pivotally connected to
lever 487 and depending therefrom link 530, the
lower end of which is pivotally connected to one
end of lever 531 which in turn is pivoted at 532
and co-acts with lever 533 pivotally mounted at
634. Lever 533 cooperates with bell crank 535
mounted on shaft 254 adjacent to levers 185.
Fixed to bell crank 535 is the stud 5368 adapted to
span levers 185 so that when bell crank 835:is
actuated in a clockwise direction (as viewed in
Fig. 36a) upon the operation of lever 481, all of
the levers 185 will be simultaneously rotated in
the same direction about pivot shaft 254 to ro-
tate levers 202. (Fig. 17) in the opposite direction
to thereby bring interference bars 201 into opera-
tive relation with the punches 213. The. perfo-
rating punches will thus be held in this operative
condition so long as lever 487 is held depressed,
and the permutation bars 241 will have no effect
on the perforating mechanism While the revers-
ing operatlon proceeds )
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The operation of the totalizer reversing mecha-
nism will now be described.” When the counting

. or totalizing mechanism is operated normally the

gears 473, 476 and 484 and wheel 414 will rotate
as a.unit, the gear 484 being constrained against
rotation by friction element 485 will form a rigid
connection between 413 and 476 and, hence, gears -
413 and 416 will rotate in a like airection, thus
imparting to gear 91 and shutter 83 rotation in
the normal direction.  When it is desired to em-
ploy. the reversing mechanism brake lever 481 is
manually operated or depressed and held in its
counterclockwise position (as.viewed in Fig. 36)
to prevent the turning of wheel 414 during the
entire reversing operation. As long as lever 481

“is‘held so depressed levers 185 will be held against

operation by stud 536 of bell crank 539, as previ-
ously described.  While wheel 474 is so held the.
keys corresponding to the deleted or corrected
matter are'again operated, thus operating count-
ing wheel (13 in the usual manner. However,

while wheel 414 is seized, gear 484 will be con-

strained to rotate with gear 473 and thus impart
rotation to gear 476. In this event, the direction

- of rotation of gear 416 will be opposite to that of

gear 4713 and hence the rotation of gear 91 and
shutter 89 will be the reverse of their normal ro-
tation. . ‘Thus, it is obvious that although’ the
counting wheel 113 is'operated in the usual man-
ner the indicating dev1ce will be operated in the
opposite manner.

A brief description of the manner of perform-
ing the totalizer reversing function will now be
given. Assuming as an example that the code
combinations for the word “and” were perforated
in the tape when it was intended to perforate

are,”, the procedure would be as follows. The
tape would be back spaced three steps in the
present example, corresponding to the three let-
ters in the word to be deléted. The lever 4817
then will be operated, the effect of which is to
prevent wheel 474 from rotating and to render
levers 185 inoperative,.as described above. While
the lever 481 is still held depressed the keys corre-
sponding to the deleted word (in this. instance,
the word “and”)- are again operated the effect
of which will be to operate the indicator in a re-
verse direction, thereby placing the indicator in
the same position as it was before the wrong word
was perforated. At the same time, the perforat-
ing-mechanism will be operated the same as be-

‘fore upon the depression of g key, except that all

of the-interference bars 201 will be held beneath
the punches thereby causing all of the punches
to be forced through the tape each time a key is
depressed, thus automatically producing the per-
foration of the “Rubout” combination for each:
key during the subtracting operation. The lever
481 is thereupon released and the apparatus is
thus restored to-its condition for normal opera-
tion andthe code combinations of the word “are”
are perforated in the tape (according to its code
combmatxons) m the usual manner.

Automatzc tape wmdex :

Prlor devices have employed tape wmdmrr ap-
paratus. operated and posmoned independently
of the perforating apparatis, which tape-winders
are actuated by a ‘clock spring or in some ‘similar
manner. - 'Thesé windeérs are objectionable be-
cause they have a.tendency to pull the tape be-
yond the breaking  point, and: also they require
the constant attention of winding and position-
ing. " In the present device a novel tape winder
has ‘been .provided which:forms a part of. the
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perforating apparatns and is also actuated amo-
matically thereby:
“The tape wmding device of ‘the present mven_\

tion’is shown in Figs: 1,2 and 3 and coniprises

éssentially a pair of discs 494 and 495 maintained’
in spaced relation by four posts'496; onz of which
'is provided: with a longitiidinal slit therethrou.,h
into which the ‘end of the tape is insertable prn-‘
paratory to winding.” The tape reel'is suitably
mounted by means of a stud 497 toa bracket k”_
seciired to.the frame T of the ‘apparatus. "Rat-
chet 499 'is ‘mounted on stud 497 exteriorly of

the tape reel and is adjacent to disc 495 being’

also secured thereto. Fivoted to: disc 495 (Fi'f;?)

and appropriately positioned thereon' for'coop

_ative relation. with ratchet 489°is tape reel. lever».

221, previously alluded to, having an arm 5S¢t
which co-acts with tape feed lever 211 (Fig. 18
Arm 502 of lever 221 has. plvotally connected to
its extremity a pawl: 503 adapted to be held in

'coop rative relation with ratchet 499 by’ sprincr"
Pivotally - connected to. pawl 553" oppos1te .

504,
to spring 504 is tape. guide rod; 595 ‘which' is
adapted to be threaded through .a pair of lugs
on arm- 501 of lever- 22! ‘and which is’ also pro=
vided with a tape. engagmg arm 508 :

A description of the operation of thes auto*natio :

tape winder of’this mventron will now be: given
As. previously noted, the: sharp, staccato* move—
ment of tape feed lever 211 imparts like motion
to lever 221 which motion is imparted in*turn
to.pawl 503, Pawl 503" ‘thus is urged‘sha rply ‘to
the right (Fig. 2) and due to ‘its engagement
with' ratchet 499 this, ratchet tends-to: rotate in-

a counterclockwxse ‘direction; thereby taking up :

the slackhess.in the tape.  Provision has‘alsy'bee

made to prevent the-accidental breaking of the
taut tape by means of tape guide rod §05. The
instant-the - tape becomes- taut, ‘tape-guide -rod
505 is lifted by the tape, thus causing pawl 503-to
rotate about its pivot 560 to effect its: dlsengage-
ment from ratchet 499 - Thus, it is apparent ‘that
pa,wl 503 becomes" automatically disengaged ‘from
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countmg device 430" ~which may ‘be '6f ‘any of the
well: known-statidard ‘makes. * Counter 430 pref-

; yerably is adapted ‘to; be mounted on-a-suitable
;- bracket 525 adjacent ‘to- the-indicating - dévice:

,.When bail 434 is: aetuated by the operation of

key ‘1ever 43! as previously described, arm- 438
rotates in a* clockmse ‘direction: (as- viewed- imr
Fig. 21y which thereby imparts countérclockwise

: rotati‘on to lever-521; thus:causing-rod 52F to-be: -

10

pulled to the Jeft to aetuate lever 524" (Fig. 1)

“ mounted on- the operatmg shaft: of ‘the counter

30

the ratchet the instant:the slack' of the tape’is

takenup, thus precluding the- possibility ‘of-éx=
tending-or tensioning the- tape beyond its breaka
ing point

Lme counter

It is- desn'able tha,t the operator in the prepa-» .

ration of perforated tape for- use in composing
machines-be-apprised-of the number: of lines. of
type of printed. matter he has. prepared in tape
This is.important.in order. that the reels of tape
may be of the.same size, and: also to apprlse the
operator that enough perforated tape has. been
prepared to.provide a sufficient number of. slugs
or:lines of type to fill the: ga,lley It is especially
1mportant in magazine work. where the 1llustra-
tion cuts into the-printed matter, in Which event
the ‘operator is usually given written instructions
‘as. to. how long to make each line in order.to
avoid the illustration.: .In the present invention
automatic. means has ,been provlded whereby the
operator will be-informed at all'times of the hum-.

" ber.of lines-he has prepared:. -Referring to- Fig.

27, bail 434.is provided with an arm.438-which;
as- previously: mentioned; is: adapted- to:-control
the operation of the-line counter. -Appropriately

positioned for cooperative relation with arm 438 . “letters? key lever:45{ and the “figures” key lever

is. lever 521 which is pivoted to.a suitable bracket
522 secured to cap:member 1. One:arm: of lever
521.:co-acts-with arm. 488 -and the: other- -arm-of

60

480 to: operate the ‘indicators’ therein—in‘ well
known manner. Thus, it is-clear-that every time:
the, elevator- or-end-of-line ‘key- is operated &

5. record’ the“eof 4s made in‘the' counter-4307 As

is usual; the-counter 43¢is" provided with-a lever:
526; the—function of which when-actuated; is to
restore ‘the’ indmators i the counter to their‘
zero position _

Medzﬂed keyboaﬂd armngement

rI'he deseription thus faf - ‘given has: pertamed

" to- the: pre-ferred embodiment of:the: invention; .
which:is particularly sdaptablé to the production
. of -tape perforated in' accordance: with a -seven-

umit ‘code. { The present- apparatus-can alse-be
adapted to'perforate according to: a six-unit cede;
wherein’ both the -shify’ and ‘unshift operations
are utilized; the key arrangement fox* which is
shown A Fig.: 38

-When: a- six ‘unit- code: Is’ employed a shlfting
mechanism* different ' from- that " previously: de=
seribed-is-used:’-As-is well khown; special code
combinations are assigned:'to- the-shift:and-un-

- shift. operations: whereby -upon operation-of:the

shiftand ‘unshift- keys, known- as “‘figures” and:
“letters™ keys; respeetively, not only will a: change
in the-ghifting mechanism-cecur bt a perforats
ing 6peration- will-be-efféeted whereupen: a code
combinaticnicorresponding to-the-particular-shift
key operated will be perforated in'the tape; to-be
used: later-‘to--send -a’ corresponding- te}egraph-
signal or to operate a-shift mechanism-in'an-auto-
matic-type casting-unit .controelled by perforated:
tape-as-deseribed in: U 8. Patent No: 1,970,566;

2 granted-to-Ei B Kleinsehmidt.: " In’ the:case of a-

six unit-code ‘a-“figures” shift ‘meehanism’ (Fig.

31)-and-a‘‘letters” shift mechanism (Fig;-32) are-
provided:- - 'The- “létters”’ shift- mechanism ' ag
shown in Fig.:32, is substantially the same:as the
shift meehanism::shown in Fig. 24, except that
in:the:mechanism-shown in- Fig: 32, spring 272
and shift lock: 407 ‘with- its assomated parts-have

“been-eliminated ‘and in-its stead a detent mems«

ber-445-and’ detent. spring--446-have been pro<
vided: Thus when- the- “letters’” key-lever 48tis
operated- or:depressed;: its: extension’ 452 ‘co-acts
withiunghift member 454 in’a- manner similar-to
member: 406 (Pig. 24)--to -effect the -shiftinig- of
the code-bar frame- 26+, but in-this event frame
264° remains ‘in the-shifted-position and-is there

- -held-by:detent member 445:-and spring 446 ‘until:

caused to be'moved: to its shift or “ﬁgures” posi-
t1on as- will‘presently: appear.
A" previously -observed,- the-operation-of the

SHiftkey lever 40+ ‘merely effects the: shiffing of.
- the code-bars:and’does notinitiate-the operation

of the-apparatus-or inany- ‘other way affect ‘the

. app#ratus: In'the present instance; however; the

70

lever.: 521 is pivotally: artioulated- to one:end:of

connecting: rod :523;" the: other end:of iwhichis =

pivotally connected to lever. 524 (F‘ig 1) of the

'

75

441 :are: eachi adapted: to:shift -the:code -bars-to
theirrespective : shift positions: and: simultane-
ously; tarinitiate ithe :operation- of the: apparatus;
Thius; assuming::that .code: bar-frame::26 k :is in

" the unshift or “letters” posttionras shown:in: Pig:

32 and it is des1red to actuate the. code bar unit
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to its shift posmon (Fig. 31), the “figures” key
lever 441 is depressed and ca.used to rotate about
common pivot 281 so that extension 448 of lever
447 co-acts with' arm 453 of shift lever 449 to
rotate lever 449 in a counterclockwise  direction
(as viewed in Fig. 31) about its pivot 455 thus
urging code bar frame 261 to the right such that
detent member 445 engages detent spring 446 on
the opposite side, or nght hand side as viewed
in Fig. 31.

Fig. 33 illustrates an arrangement of keyboard
employmg the shift and unshift arrangements
just described, the *letters” key 451 and “figures”
key 4471 being indicated as shown. Space bar
422 appears at the foremost part of the keyboard
in the usual:manner. - As is well known, key-
boards of this type are commonly employed for
telegraph use’in connection with apparatus oper-
ated in accordance with a five or a six unit code
in whlch two characters are allotted to each code
symbol, each of the two characters being dis<
tinguished from each other by the “letters” or
“figures” code symbol last produced on the pre-
ceding part of the tape.

Modified key operation

A modified key operation is shown in Fig. 30,
of which a brief description: will now be given.
As indicated, key lever 5'is provided with a stud
231 which cooperates with the horizontal exten-
sion 332 of member 333, which member is pro-
vided with a heel portion pivotally supported on
supporting member 334 in frame 4. ‘Member
333 is also provided with a vertical extension 335
to which is pivotally articulated the interference
member 336, which member 336 is adapted to be
contiguous to and slidable along key lever 5.
Member 336 is in slidable engagement with stop
member 33T and is constantly held thereagainst
by spring 338, gne end of which is attached to
vertical arm 339 of member 336, the other end
being secured to the frame. Arm 339 -cooperates
with bail 284 in a manner similar to lug 283 (Fig.
29), previously described. Member 336 is also
provided with a shoulder portxon‘ 341 which is
introduced between bail 295 and code bar 242 to
effect the operation of code bar 242. _

- 'The operation of the key lever system embodied
in Fig. 30 is as follows. Upon the depression of
key lever 5, the stud 331 thereon cooperates with
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extension 332 to cause member 333 to rotate about -

its pivotal connection with support 334 in &
counterclockwise sense, thus urging member 336
to the left so that bail 284 'is' actuated and
shoulder 341 is interposed between bail 295 and
code bar 242. The actuation of bail 284 effects
the operation of bail 295, as previously described,
and thus eftects the depression of code bar 242
and predetermined ones of permutation bars 241,
as already noted. Upon release of key lever 5
and after the operation of bail 295, the key lever
§ is returned to its normal position by the action
of spring 338.

Magnetic perforator

A modification of the present invention is
‘shown in Figs, 37 to 40, inclusive, in which a
magnetic perforator is utilized instead of the
mechanical perforating device shown in Figs. 16
and 17. The magnetic perforator is readily
adaptable and easily applicable to the present
apparatus merely by securing the punch inter-
ference bars 607 of the magnetic perforator to
levers 188 (which may be of the same original
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design or of different conformation) and mount-:
ing a perforator magnet contact 508 and a con-
trol cam 509 therefor in the device.

Thus, permutation bars 241 will operate levers
186 in the usual manner to operate selectively
the bars 507 to position the selected ones beneath
the punch pins 519. The shaft 20 will then be
caused to rotate one-half revolution as previ-
ously described, thus permitting control cam 509
to effect the closing of contact 508 momentarily,
thus energizing magnet 511. Energization of the
magnet rocks armature 512 clockwise about its
pivot 510 (Fig. 37) forcing bars 507 upwardly
against the punch pins 519 to perforate the tape.
Simultaneously with the perforating operation,
pawl 5§13 will move up to engage the next tooth
on ratchet 514, When the magnet is de-ener-
gized, spring 515 draws the pawl down, rotating
the ratchet one step and feeding the tape to posi-
tion it for the next perforating operation. In
this manner the tape is perforated in accordance
with the operation of key levers 5.

In Fig. 40 is shown a diagram of. the electric
circuit for controlling the perforating control
magnet. Thus, when contact 508 is closed an
energizing -circuit for magnet 6§11 is completed
from positive battery, through winding of mag-
net 511, thence over conductor 516, through con-
tact 508, over conductor 5171 to.ground. The
condenser 518 with resistance is introduced in
the circuit to prevent the sparking of contact 508.

From the foregoing description it is observed
that a keyboard perforating and counting appa-
ratus has been provided which has a broad ap-
plication in the composing and printing art by
virtue of its usé in connection with any style
or_font of type, a feature not found in any of
the prior devices of this class.

Tt is understood that this invention may be
embodied in other specific forms without depart-
ing from the spirit or essential characteristics
thereof.. The present embodiment is therefore
to be deemed illustrative and not restrictive, the
scope of the invention being indicated by the
appended claims rather than by the foregoing
description, and all changes which come within
the means and range of equivalency of the
claims are therefore intended to be -embraced
therein. B

What is claimed is:

1. In a keyboard device having a plurality of
character keys, a chart, an indicating member
for co-operating with said chart, a single unit
wheel, means for variably operating said unit
wheel in accordance with the key depressed to
move the indicating means various amounts with -
respect to said charts, and seignal means dually
operated by said chart and said indicating means
to apprise the operator of the approach of a pre-
determined condition.

2. In combination with a keyboard comprising’
a plurality of keys, a scale, an index member,
means controlled by said keys for controlling the
movement of said scale and index member, and
signal means dua,ll'y operated by said scale and

‘said index member to indicate the approach of

the end of a line.

3. In a keyboard, a scale member, an mdex
member a series of keys corresponding to a
series of characters, a justifyiriz key, means con-
trolled- by a character key to move one of said
members, means controlled by the justifying key
to move the scale member, and signal means
dually operated by sald members.

4. In an apparatus for producing perforated




strips to- centrol. compasing machines utmzing:
différent - fonts of type;. ai parfe {4
counting device; selector i
to-each of ‘sdid ‘devices; and- 4.
bars: s corresponding to €deh font:

code bar units adapted to be: mterchangeamy: 1¢ 0

sertable inthe apparat‘us ta- selectNer EEAtTer

the: ‘operation of said: seléetor thechdnisms SEauks

tanebusly” according 6 the predetennmea fdiﬂf, :

of type- to-be used..

5. Ina keyboard perforator - perforatmg dé—
vide; s counting device, means: compr‘ising a smgle»
unit ‘wheel gdapted to variably ‘control the operL

- ation ‘of “said counting: dévice, sklector: Higeha=
nisms individual to each of said dévices: g series:
of key-lévers; a cortesponding seriés.of code élex
mients; each of s&id: code eleinents adaptédl te be:
actusted by its’ corresponding key-leveritg: sex
lectively “operate. said'selector mechanisms and
simultaneously to: conitrol” the function of: sait
devices-and said means :ind acoordance wzth the
key .depressed. .

6.'In a keyboard dévice, tWO groubs of chatrac—
tér-keys, one: group compnsmw solely tHe “upper

case-letter ‘characters, the® other Eroup embrac- ‘

g other characters; ‘a sHift - KBy, ‘a’ colinting
mechanism mearns to operate the counting meeh-
ahisin ‘aecording to the key dépresseéd: dnd meahs
controlled by the shift”key -effective . solély to

cause the:counting mecHanism to operate differ: i

ently upon’the depression’ of the saire letters key
subsequent to the operation: of the shift’ Key:::

75 In: combination with a keyboard ‘perfarator

stiitable -for: the prodiiction iof* -perfordted “tape
representmg justifidble lines of matrices; 'a scaie
member éperable varxably to-show the arbunt of‘
' justification ‘possible’ ir the line. at: any titie; ar
index miember operable varidbly ‘to shiow the to-
talized width of matrices in the lirie‘at &ny tithe,
and ‘signal means dually-operated By and mem-
bérs to - dpprise the: operatdr of the ap;dmachl ot
the ‘eiid ‘of “a line.- :
~8..In a- tape perferator, punching mechan 4137
tape recejving ‘means; nieans.’ including .
pawl oberated by said bunch® mec’hanis
trol the’ operatron of said- recmvmg mechinisin;
and a-mechanical elemhentin’ ‘contadtuat Heaged
merit: with” the' tape ‘to' digable said ‘feed
under certain: predeternnned conditions to
the effect of said first mentioned means: -
"9/ In" 4 tape perforator, punchmg ‘Mmeehsmism,
tape receiving means, automsatié means inolu&mg

L 1d
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ously saidhselector’ mechanisms i accordance'
With ‘théKey depressed..

.12 In akeyboard perforator, a perforatmg de=
vice, 8 ~counting: device: comprising - means 'to
totalize'variable:additive amounts.and:to:indicate
continususlty ‘such totalization, a: series:of key=
levers, each operable-to effectuate .the operation
of:sald devices:simultaneousty; and-means -effec=
tive ‘to. restore said keyboard to normal for:a
consecutive operation prior to the completion of
the:operation of said.devices to’ prov1de an over-
lapin:said:perforator:: . -

.13, In’ ar-keyboard perfcrator a plurahty of
selector mechanisms; a series of ‘key levers, and
a:code-bar unit detachably and removably inter-
Pposable between said mechanisms and: said key-

. levers, said- unit- comprising: a-plurality-of: code

members, one individual to-each: ké.VIever,"each of
said:- code members adapted to-be actuated by its

y corresponding keylever to.operate selectively-and.

simultaneously said. selector. meehanisms ih:ac=
cordance with the key.depressed. -

14.. In a keyboard device,; a: serles of keylevers;
mechanisms -adapted to: be: controlled. by -said.
keylevers, a floating element associated with each
keylever, and means operative by said keylevers
to’ actuate their:respective- elements  to. initiate
the-ensuing. operatigns-of -said:mechanisms. -

- 15, Ina-keyboard device, a: series of keylevers,

mechanisms adapted to'be controlled by said key=
levers; a-floating: element "associated with: each
keylever, means -individual -te and:operative-by

' each keyleverto actuate their respective elements

40
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8 pawl member operated by said punch mecha=

nisin o impazrt rotativé motion to sald recerving
rieans; and a rechanicdl element in' ‘contastial
”enga«ement with the tape and controlled by the
tautness thereof to disable said’ pawl member to
check-said motion. T
ing perforatlons ina tape to' represent suceessive
lines'madé up of characters of different widths,
means for totahzmg the thicknesses 'of the char*-
gcters in a line, means for de}etmg ‘said charac<
ters, and subductxon means adapted to aﬁect said
totahzmg means to correspond to said deret‘en
11;°In ‘a keyboard perforator, a’ series of’ keYS
means-for making perforations i’ ? tape 16 rép-
resent successive lines made up of charactels of
-different. widths, means: tor totalizing. the thmk—

nesses. of the characters in a line;. selector mecha- k

anisms md1v1dual to- each of. sard means;: code
members individual to each Key, each.of said- eode
members adapted: to:-be ‘setuated: by:its corre=

“torinitiate invariably the operation of certain of
5-said ‘mechanisms; and further means carried by

eertain. of rsaid elements whereby the operation
of some other of said mechanisms:is simultane-
ously initiated.

=16, In combination wrth a- keyboard device for
producmg perforated ‘strips. to gontrol compos=
ing machines: utilizing different Tonts of type, a
plurality: of: - keys, selecting mechanism  operable
in:-accordance with the: operation of said keys
comprlsmg a.detachable and.removable.code bar
unit eorresponding. to each font of type, indicat-

,ing mechanism comprising a detachable and re-

movable scale memher mata.ble to each code’ bar
1nterehangeable code bar umt and its compamon
scale member :

17.In, a° keyboard perforator perforating
means. for makmg perfora.tmns in a tape to rep-
Tesent successive'lines made up.of characters of
dxﬁerent widths; means for totalizing the thick-
nesses of the characters in.a line, means for de-
letmg said ‘characters, subduction means adapted
‘o affect said ‘totalizing means to: correspond: to
said delétion, and teans adapted. to render sard
perforatmg means moperatwe to perforate m

. means

'18.-In's keyboard perforator, a perforating de-
‘vice; a-counting device comprising means to to-

. talize variable additive amounts and to"indicate -

Wb

contmuously such tetalization, . disabling means
for said counting..device, a series of ‘keylevers,
certain’ of ‘said: keylévers operable to effectuate
‘the ‘opéel tion of sdid devices simultanecusly, and
certain other Keylevers operable ‘to effectiiate si-
multaneously said perforating dewce and’ sard'
disabling ‘mesns. )

‘19:- In g keyboard ‘device; ‘& pair of members
movable: under différent operating -conditions; &
‘plurdility ' of * keys’ correspondig- to: a 'sérids “of

sponding key' to selectrVely ‘operate simultahe- 7% ‘cHurscters; means operated upon-the dépression




22,377

of each of said keys for effecting the movement

of one of said members an amount predetermined
by the particular key depressed, a justification
key, means actuated by said justification key for
.controlling the movement of the other of said
members relatively to the member controlled by
the character keys, and signal means operated by
the joint co-operation of said members,

1

20. In a keyboard device, a pair of members

movable under different operating conditions, a
plurality of keys corresponding to a series of
characters, means operated upon the depression
of each of said keys for effecting the movement
of one of said members an amount predetermined
by the particular key depressed, a justification
key, means actuated by said justification key for
controlling the movement of the other of said
members relatively to the member controlled by
the character keys, and mearns capable of opera-
tion to effect the movement of the first of said

members subtractively in variable amounts ac-

cording to the key operated in a direction reverse
to the direction of its original movement.

21. In a keyboard : perforator, a plurality of
selector mechanisms arranged in the same plane,
a series of keylevers, and a code bar unit detach-
ably and removably interposable between said se-
lector mechanisms and said keylevers, said unit
comprising a plurality of code members, one in-
dividual to each keylever, each of said code mem-
bers adapted to be actuated by its corresponding
-keylever to operate selectively and simultaneous-
ly sald selector mechanisms in accordance with
~ the key depressed.

22.In g keyboard device, a plurality of keys, a
counting device comprising a single unit wheel
which constantly tends to rotate, a series of stop
bars, a selector mechanism comprising a detach-
able and removable code bar unit, said unit com-
prising a plurality of code members, one individ-
ual to each keylever, said mechanism operatively

associated with said keys and adapted to selec-
tively control said stop bars according to the key
‘operated, a first pawl member, and a second pawl
member, said pawl members adapted to co-act
with said stop bars to control the escapement of
said unit wheel In varying amounts and to actu-
ate sa.id counting device in a corresponding man-
ner.
) 23 In a keéyboard device, a plurality of keys a
counting device comprising means to totalize
variable additive amounts and to indicate con-
‘tinuously such totalization including a single
unit wheel constantly tending to rotate, a plu-
rality of selectable stop bars, a selector mech-
anism operatively associated with said keys and
- adapted to-selectively control said stop bars ac-
cording to the key operated, a pair of pawl mem-
‘bers -arranged in cooperative. relation with said
unit wheel, one of said pawl members adapted
to be fixedly related to said unit wheel, the other
.of -said pawl members adapted to be movable
with said unit wheel, said pawl members adapt-
ed to co-act with said stop bars to control the
escapement of said unit. wheel in varying
amounts and to actuate said counting device in
a corresponding manner.
24. In a keyboard device, a plurality of keys,
counting device comprising means to totalize
‘variable additive amounts and to indicate con-
tinuously such totalization including a single
unit wheel constantly tending to rotate, a series
of stop bars, locking means for said stop bars,
a selector mechanism operatively associated with
said keys and adapted to selectively operate said
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stop bars according to the key operated, a .pair
of pawl members adapted to co-act with said
stop members to control the escapement of said
unit wheel variably and to actuate said count-
ing - device - correspondingly, and -said locking
means operative to restrain said stop bars against
movement during the operatlon of said unit
wheel.

25. In a Keyboard perforator, means for mak-

.ing perforations in a.tape to represent succes-

sive lines made up of characters of different
widths, a first shaft, a scale member carried on
said shaft, an index member adapted to cooper-
ate with said scale member to totalize said
widths of characters, a second shaft, a unit
wheel mounted on said second shaft, said shafts
adapted to be subjected to a constant torque,
means adapted to control the escapement of said
first shaft and said scale uniformly, a pair of
pawl members, and means adapted to control
said pawl members to effect the escapement of
said unit wheel in varying amounts to: effect in
turn a corresponding actuation to said index
member, the combined actuation of said scale
member and said index member indicating at
all times the Justlﬁablhty of the line being com-
posed.

26. In g keyboard perforator a_perforating
device, a counting device comprising means to
totalize variable additive. amounts and to indi-
cate  continuously such totalization, selector
mechanisms individual to said devices, said se-
lector mechanisms comprising: a series of verti-
cally movable selector bars, a series of keylevers,
a corresponding series of code elements inter-
mediate said selector bars and said keylevers,

"each of said code elements adapted to be actu-

ated by its corresponding keylever to operate se-
lected ones of said selector bars, and transitional
means associated with each selector bar where-
by the motion of the selected bars is made effec-
tive to condition said device for operation.

27. In a keyboard apparatus, a scale member,
an index member, a seriés of keys correspond-
ing to a series of characters, a first specidl key, a
second special key, a dual escapement means,
means controlled by a character key to move
the index member, meéans controlled by the first
special key through said escapement means to
move the scale member 2 certain amount, and
means controlled by the second special key
through said escapement means to move the
scale member a different amount, said second
special Key being also effective simultaneously
to initiate the movement of said index member
in the same direction to its initial position.

28. In combination with an  apparatus for
producing perforated strips to contrel composing
machines utilizing different fonts of type, a per-
forating device, a counting device comprising
means to totalize variable additive amounts and
to indicate continuously such totalizations, selec-
tor mechanisms individual to each of said de-
vices, and a set of code bars constituting a de-
tachable and removable code bar.unit corre-
sponding to each font of type, said code bar units
provided with laterally disposed tongues adapted
to co-operate with corresponding grooves in the
apparatus to render said code bar units readily
insertable interchangeably in the apparatus to
selectively control the operation of said selector
mechanisms simultaneously according to thc
predetermined font of type to be used.

29. In a keyboard apparatus, a series of keys,
a counting mechanism comprising means to to-
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-talize viariable -additive amourts ‘and: to.indicate
‘continuously:such;totalization, a unit:carrying a
series:of “‘code: bars,:means.to-control tlie opera-
-tion. of the counting mechanism:according to the
‘setting of .said :bars,said..code :bar unit.:being
adapted to: be interchangeably insertable:in the

-apparatus for:intercharige according to.the font:

of type to be used, the operative connection:be-
‘tween: the keys:and:the code bars heing such:that
-the-code bars-may be eperated:in:a plurality of
‘ways: for each:key, and means to.select the way
in which the code bar:iscto: be operated.: ' =
30.:In: akeyboard -apparatus suitable.for pre-
‘paring-perforated forms adapted to controlitypo-
:graphical “composing  machines, ;a’ plurality -of
‘keys,: a. counting: device .comprising means to to-
talize 'variable:additive:amotnts and to!indicate
continuouslysuch:totalizations, a unitary permu-
-‘tation: device:intermediate ‘the  counting :device

and the:keys:of the keyboard;-a different.permu- -
tation unitheing provided: for each: different font

‘of type; means-operable by said keys throughisaid
| “permutation. - device ito. variably -control »-}sa.id
‘counting; device,.and :means to render said-unit
‘readily :interchangeable: acmrdmg to: the font of
type to:be used..

31. In a keyboard dev1ce a p]urahty of keys,
‘counting device comprising means to’ totalize: var-
iable::additive -amounts -amd: torindicate:continu-
ously ;such: totalizations, said means-including s
single unit:wheel, means:to:rotate:said:unit wheel
variable amrounts:in:a certain direction according
tothre keys depressed; an indicator-operable-var-
iablyito correspond: to.the.openation - of -the unit
wheel, :and means to rotate the indicatorand-the
unit wheel rsimultaneously- to :a: predetermined
starting position in:the same direethon: as durmé,
the variable operation.- . :

-32. iIn-a-keyboard -device; a plura,lmy of, keys a

constxant_ly rotating shaft, a perforating device; a ¢

countingdevice comprising - means. to. totalize var-
iable additive-amountssand.to; indicate continu-

ously ~such totalizations, a eam .to.perform:the

perforating operation, 4. cam :to- initiate ‘the
«counting-eperation, a shaft, Hpen. which beth said
camsaremounted, a clutch.adapted $0. couple. the
constantlyrotatingshatt to the.cam shaft; means
10:¢ouple.the chwbch controlled: by the keys ahd

means: a.lso trolled by: the keys to vanably op- -

erate:both. devmes
-83. In:a- keyboard dev:ce 8 plura,lnty of keys 8

i

<
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+:35. ' In 4-keyboard: perforator, means to-make
perforations in'record recsiving: material:repre-
senting successive 'lines of printéd matter com-

posed of characters of different widths, g plural-

ity: of ‘keys; an indicator; means to-move the in-
dicator. for each:key depressed an ameunt corre-
spondingtothe width' of the corresponding char-
acter; a deleting key, ‘and means effective: when

the-deleting key is depressed to render each key

effective to perforate a rubout siznal and to -re-

"versé ‘the: action :of the' indicator for keys de-
.depressed with' the deleting: key by an-amount

equalito: the forward action:in the normal state.
:36..In.a keyboard device, a serics. of keys, &
universal bar, a:code bar corresponding to each. .
key;aninterference member assooiated with each
key, means-operated by .eachikey to:move the

~corresponding interference member between the

universal - bar-and:the: corresponding code bar,

‘meats to.cause the universal:bar to. operate:said
corresponding code:bar, and means.to return the

operated interference: membﬂr before the return

of the key:

30
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constantly rotatmg shaft; a: ,perfox:a.tmg device, -

an electmmagnet to. operate the perforating: de-
vice,.a. normally: statmnary shaft, .2 counting de-
‘vice:comprising means: to. totalize variable addi-

tive ameunts and to.indicate such. totalizations, : *

means.carried by said-shaft to-initiate the:opera-
tion.of the counting device,-a caontact, a cam also
carried .by.said .shaft. and.adapted toclose the
contact to energize the magnet, a.clutch to.couple
the constantly rotating shaft to the stationary

shaft, and means.controlled by the.depression of’

any of said keys tocanse the clutch to engage.,
~.:34. In'a keyboard, a plurality of keys, a count-
ing device comprising means to totalize variable

amountsandto:indicate. such totallzatlons a per-

forating .device. adapted to.perforate holes in a
single operation:in’a fixed maximuun. number of
permissible . positions. in; record , receiving mate-

rial;means to vary the heles.perforated according

to the-key: depressed,  means to-variably: operate

37. Inda keykoard:device, a series:of keys, a: spe-
cial key, an-indicator shaft, means controlled by
each of said series.of keys to-rotate said shaft:-at

~a normal rate of speed; and . accelerant means

controlled by ‘said special: key .adapteéd to super-

.vene said -first means to 10 tate sald:shaft: at a

hiigher rate of speed. - . .-

33.-In a keyboard device, a, plurah‘cy of: ke’ys a
constantly rotating shaft, a.counting device com-
prising - means to totahze ‘variable : additive
amounts and to indicate continuously .such sto-
talizations,said means including -an- intermittent-
ly movable element, . clutch ;mechanism  between
-saidshaft-and said element, and means operated
by -the keys to:control said: clutch -mechanism

‘varia,bly and thereby  permit ‘said -element ‘to-

move-a varying -amount dependmg upo'l the:key

-depressed.

-39, In g.device, a countmg devxce comprising
means: to totalize variable:additive amounts-and
‘to-indicate continuously -such-totalizations, said
means including -a- single unit- ‘wheel ‘constantly
tending to rotate, a pawl, a stop arm, meansito

render 'said. pawl-and said.arm alternately -en-

gageaple with -said unit wheel; a' series of:stop
bars. -adapted to cooperate with said pawl and
said:;arm to, control-the -escapement-of: said ‘unit

‘wheel ‘in varying amounts:and to dctuate :said

counting device in-a: corresponding. manner; and
Imeans . to establish  the -centricity -of said ‘unit
wheel and:said: stcp arm- to effect sadd escape-
ment. .

-40.-In" o~ keyboa.xd devxce ar plma,hty of keys, a

' constantly rotating shaft, ‘a perforating mecha--

60

nism:-comprising an intermittently: rotatable:ele-
ment; a: counting mechanism: comprising means
to:totalize variable ;additive: amounts and to.in-
dicate. ‘continuously “isuch “totalizations; - said
means-including an intermittently ‘movable ‘ele-
ment;: means -controlled -by ! the keys to:connect
both of said' elements ‘to said ;:shaft, and: means
to:variably operate both: of said mecha.msms ac-
cording to the key depressed. '

41, In a keyboard device; aiplurality ofikeys, a

. constantly rotating shaft,; a: perforating device, a
' ‘counting-device comprising meansto totalize var-

‘¥0

the counter-according to-the key depressed; and -

skey adapted to:cause allkeys to.initiate the per-
“foration of holes in:all-permjssible positions and
toi reverse: the action of the counter for-each key.

b

igble -additive :amounts and to-indicatecontin-
tously such: totalizations,.a'dual fanctionary: ele-
ment to.control:the: operation of said devices,; a
shaft -upon which: said: element" is:mounted, a
clutch adapted to:couple the constantly:rotating
shaft-to:said tast' mentioned shaft; means to cou-
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Acontrolled by said key levers, a floating element

‘ple the chitch controlled by the keys, and eans
also controlled by the keys to variably operate
both devices.

42. In a keyboard dev1ce a p]urahty of Keys, a
first bail operable by each of the keys, a second
bail operable in cycles, means controlled by said
first bail to initiate the operation of said-second
bail, and means independent of the length of

time a key is actuated to limit the operation of .

said second bail to a single cycle,
43. In & device, a constantly rotating shaft a

10

pair of members movable under different operat-

ing conditions, a dual functionary element car-
rled on said shaft and adapted to. operate said
members simultaneously, a friction clutch adapt-
"ed to be operatively associated contmuousiy with
sald element during its complete cycle of o‘pera-
tion, a grab clutch adapted to be operatively as-
sociated periodically: with said -element, and
means adapted to render said grab clutch effec-
tive only during an intérmediate perlod of the
cycle of operation of said element,.

44. In a keyboard device, a plurality of keys, _a‘

constantly rotating shaft, a perforating device,

an intermittently rotatable member to operate

the perforating device, a counting “device com-
prising means . to totalize variable ‘additive
amounts and to indicate continuously such total-
izations, a second intermittently rotatable mem-
ber to operate the counting device, a first clutch
to couple the first intermlttently rotatable mem-
ber to the constantly rotating shaft, a second
clutch to couple the second intermittently rotat-
able member to the constantly rotating ‘shaft,
means controlled by the keys to couple the first
clutch, means controlled by the first intermit-
tently rotatable member to couple the second
clutch, and means to operate both the perforat-
ing and counting devices variably accordmg to
the key depressed.

45. In a keyboard device, a ‘serles of keys, a
counting device comprising means to totalize var-
‘iable amounts and to indicate continuously such
totalizations, means to operate said mounting de-
vice, means to determine the ‘movement of the
counting device according to the key depressed

and means to lock said determining means ac-
cording to the key depresséd until the corre-
sponding counting operation has been completed.

46. In combination with a device for produc-
ing perforated strips to control composing ma-
chines, a
anism operable in accordance with the operation
of sald elements comprising a series of selectable

members and a detachable and interchangeable.

code bar unit provided with a plurality of coded
elements corresponding to said first recited ele-
ments and selectively and operably related there-
to, and means facilitating the insertion of inter-
changeable units between said first recxted ele-
ments and said selectable members. .

47. In combination with a keyboard device for
producing perforated strips to control composing
machines, a plurality of key levers, a selecting
mechanism operable in accordance with’ the op-
eration of sald key levers comprising a series of
selectable members and a detachable and inter-

a plurality of elements, a selecting mech-
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associated with éach key lever, an operating bail

‘common to said elements, a single means adapt-

ed for each effectiveness thereof to limit the op-

_eration of sald bail to a single cycle, means oper-

ative by said key levers to actuate their respec-

_tive elements to initiate through the instrumen-
tality of said bail the operatlon ‘of said mecha-
“nisms, ‘a specigl key, and means associated with

said special key to render said single means inef-
fective thereby to effect automatically the con-
tinuous operation of said mechanisms in accord-

iance with the key lever operated.

- 49, In a keyboard device, a series of key levers
an operating bail common to said key levers, &
single ‘means adapted for each effectiveness

"thereof to limit the operation of said bail to a

single’ cycle, means operative by said key levers

“to initiate the operation of said ball, a special key

lever, and means associated with said special key
lever to render said single means ineffective

thereby to effect' automatically the continuous

operation of sald, bail.
-50, In a keyboard device, a plurality of keys,
constantly rotating shaft, a counting device com-

‘prlsing means to totalize variable additive

amounts and to indicate such totahzation and in-
cluding a; single unit- wheel means to actuate said
unit wheel variable according to the keys oper-
ated to ‘control said counting device correspond-

‘ingly, and frictional connection between sald

shaft and said unit wheel through which power is

communicated to said’ unit wheel.

51, In a keyboard device for producing per-
forated’ strips, a plurality of means to. perform
different operations a key corresponding to each

_means a power operated universal bar common

to ali said means, means associated with each
key adapted to. perform control operations to ren-
der said universal bar effective to actuate said
plurality of means, and means common to all the
keys to 1n1t1ate the operation of the universal
bar, "¢

52, In a’ device a first means operatmg under

"certam operating conditions, a second means op-
'eratlng under other operating conditions, and

signal means comprxsmg two_articulated parts

operable in transverse planes cooperatively re-

lated to said first and second means to apprise
the operator of the establishment of a predeter-
mined condition .

53. In an apparatus a signal device a ﬁrst
means operating under certain operating condt-
tions, a second means operating under other op-
erating’ condxtions cam means individual to each
of said means, ahd means.comprising a first ele-

. ment coactlng Wlth both of said cam means and

60

changeable code bar unit provided with a plural- |

ity of coded elements corresponding to said first
recited elements and selectively and operably re-
lated thereto, and means facilitating the inser-
tion of interchangeable units between said first
recited elements and said selectable members.

48. In combination with a keyboard device, &
series of key levers, mechanisms adapted to be

75

& second element actuated in accordance with
the resultant movement of sald first element to
control said 51gna1 device.

‘ 54 In an apparatus, 2 signalling. dev1ce ‘a first
means. operabie unde1 certain operatmg condi-
tions, a' second means operable under other op-
erating conditions, a dually operated device op-
erated- in ‘accordance with both said means for
jointly ‘controlling said sighallinng device to ap-
prise the operator of. the arnval of a predeter-
mined condition.

-55,.In an'apparatus, a srgnalhng ‘device, a ﬁrst'
mechanism; a second mechanism,; & device dually
operated in accordance with two independent
conditions estabhshed through the instrumental=
ity of said mechamsms for jointly controlling
said sxgnalling device to apprise the operator. of
the arrival of a predetermined condition,
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.58, In..an: apparatus: f,or moduoms periorated
str!ps 40 -contral compesing . magkines . utilizing
different fontsmf type,:a perfora.tang deviee,
counting deevice ‘seleo’wr mechanisms. mdmdual

_to-each of :said: devices, and :a unit.set of code .

bars, oorresppndmg to drfferemt fonts of, type, -said
code bar. units: adapted: to; be interchansea.bly in-
sertable in., the Apparatus. 5o selectwely oontrol
the. opera.tmn of sakd: selector meoha.xusms sxmul-

. taneously. acoordmg po the, pfredetermmed font Of' i}

type to: be used, .- i

=97, In 811 appa,r us for producmg perforated
strips to control -composing. machines :utilizing
different fonts‘ .type, a. perforating. device, -a

counting device, and a, selecting . mechanism for bk
controlling said devices comprxsing A Unit.set.of =

code ;bars. correspondmg to Lone -of several fonts
of, type said code bar: units adapted to.be inter-

changea,bly msertable in. the. apparatus to selec~
tively .centrol , the operation of :sajid selectmg “
mechanism, a,ocordmg to the predetermmed font ;

s - 'member has’ completed its first cycle.

of tYDetobe used.
58..In a tape perforator

‘tape receiving. mechanism ‘includ a,re.t}ohet, a
bell crank Jever and, a. spring actuated, pawl: car- 3,5.

ried; by, said, lever sa.xd ‘bell crank lever no many
operated. by said punching mechanism
ate through th.e 1nstrument.ality of .said pawl and’
said. ratchet- said. tape. receivmg .means; -and

means. carried. by, said. pawl operable drrecth' by 30 309
the, tape to. dunmish the eﬂect of ,sa,id bell crank )

]ever. o

59. In a‘tape perforator punching mechanism ‘
tape receiving. means including :a ratchet a bell
crank: lever, and .a,- -Spring, actuated. pa.wl carried .

by.. said Jever; said bell, crank lever, n.ormally op-

erative by said punching mechanism to impart

through the. mstrumentality of sa;d pawl and
said .ratchet rotative, .motion to said - reeeiving
means, .-and.meaps arried by said. pawl -operable
directly by the. tape and controlled by the taut-
ness thereof to check, ‘said motion

“60..In a keyboard device, a plurality of keys a
countmg device comprising an index number. and
a unit wheel making a plurality of; revolntions ]

means to return the" index. member a,nd unit
‘wheel to.their. bevinmng-of-line or. Zero-stop- po-
sition, . ‘means. associated with the.index member
to ‘determine. the number: of . revolutions . to. he
made by the unit wheel when returnin,g to its. be-
glnnmg-of line . position, ‘and .means associated
‘With the unit wheel ta. accurately determine its
stopping posrtlon L

61 In a’ keyboard; dev1ce a plur;sllty ofﬁ‘keys
8 counting device . inc]udmg an, index m mber

‘and a unit wheel, said unit wheel making a. plii- -
rality of revolurions for one’ revolution. of .said"
index member, means to_initiate the retum of -

sa,id 1ndex member and said'[unit'wf

- to, acoura,tely d.etermine its stopping ,position. -
620 In e keyboard device; . n- combination com-
pr1sing a rotatable member, s plurality:of Key

levers, :means::.controlled at’ each . operation of y
said. key levers for: causing'a: corresponding com=<. i

. Pleteicycle. of operation ‘of sa.id ‘member,’ the To-
tation of ‘said member being' independent of' the
positions of said key levers a.fter‘ the1r"operat1on
and means o enable the d 1 ¥
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keybefore the-rotatable-member has:completed

+50.oper- -

: ”ﬂpé.len.gth of time a key. is depressed,

-the cycle: initiated: by, the-prior key-depressed.: .
63. In a keyboard device, signal,determining
ANLANS, 8 rotatable member, a series of key levers,
5 IReans controlled ab each operation.of said. key
rlevers for causing a correspondmg complete cycle
-of. operatmn -of ;said, member, and thereby vari-

g n:ably operate- the signal determining means:ac-
-cording, to.the key. initiating the operation, and

means to enable the depression : -of:a second. key

g,‘durmg the, cycle.i¢f  operation.. mmiated by :the

.prior- key. depressed for determlmng the. char-
‘acter; of.. -a,second -operation, the.character.ef

- -the ﬁrst mentloned .cperation . bemg unaffected

,by the depression of the second Key... ‘

TV -keybeard: device;. the combmatlon
,‘cqmpnemg 2. rotary member, a, plura.hty of key’
,J.evers means. controlled by each, operation of said

-key levers for causing-.a correspondmg cycle. of

operation of said mem.ber ‘and. means. to.enable
the depression. of; a. second key before the rotary

65 ;Ina keyboard device, -a rotary member a
series of key levers, means, controlled..at each
.operation of . e.key lever .o initiate a cyc]e of
operatlon Said.rotary member, ‘signal controel-
Jding-means: variably operated by said rotary mem-
ber. corresponding. 1o the key initiating the op-
_eration; and means: to enable the depression of
ther. key to:determine a.second cycle of op-
€ration. -according to.the. second key depressed be-
fore;the rotiary member has completed.the first
,cxcle and before :the. signal controlling means
“hascompleted the. operatlon correspondmg to the
Arst key depressed..

-66..In: a’ keyboard devrce the comblnatlon of
2 permu};atmn device, a. series of key levers,
Jmeans to set sdid pennutation device, in varying
permutetrons accordmg to the key depressed a
signal ‘controlling ‘device, mmeans. to. goperate the

. signal.centrolling device variably, acoo -ding to the

setting. of the permutation device, ‘and means
$0. enable the depression of a. second key. to, de-

: Nterm,ine a.second: setting of said’ permutatlon de-
r 45.Vice:before the operation of the signal controlling
one cycle .of revolunon of said index: mexnber g

_device correspondmg to.the ﬁrst key ‘depressed
;1s completed

67.'In".a keyboard devrce sxgnal controllmg
‘m.eans % S"I‘IES of key levels meansj_to mmate

fol],owmg the depression of each key, and means
Aass,ocrated with each, key to ‘prevent. more. than
one.opera,tlon ef, the .signal controlhng means

In a keyboard device, a series. of key lever
- deviees, each device® composed of a pluiahtf of
assomated -elements, means to' operate one of

- sai elements and thereby operate other of said

~elements to 1mt1ate the correspondmg operation,

o and means to return the, said. other elemnnts to

nermal, xndependent of the p051t10n of the Afirst
opereted element, | :
69.'In ‘a. keyboard device,. a. series of selectmg
gries of keys, means to set the selecting
‘atcording to the keys: depressed .means’ o
Iock the operated selecting bars, and means. to
enable the. depressron of another key. for déter-

: hars

: min,ng anothev‘ setting’ of selecting . bars bcfore
"the previous setting has been released.

I,) Ina keyboard perforator; a perfma ing de-
v1ce & plurahty of keys adapted to operat? the
oerforatmg dev1ce variahly, a starting mecbamsm
for the perforatmg devige; connection ‘between *
each and the startmg mechamsm ,separa,te




22,377

release mechanism associated with each key, and
means to operate the release mechanism asso-
ciated with an operated key so that the starting
mechanism can be controlled by another key be-
fore the previous key has returned to normal.

‘71.-In a keyboard device; a series of code bars,
a series of keys, a universal -bar adapted ‘to
operate any selected code bar, means to initiate
the operation of said universal bar from any key,
means to render the universal bar effective to
operate the code bar. corresponding to the key
depressed, and means-to restore power in the
universal bar prior to the depression of each key.

72.-In a keyboard device, a series of keys, a
seriés ‘of.code bars, a universal bar adapted to
operate any code bar, power to operate the uni-
versal bar being derived from a source independ-
ent of the power applied to the keys, means to
initiate the operation of said universal bar from
any key, and mesans to.render the universal bar
effectivé to operate the code bar selected in ac
cordance with: the key depressed.

73. In.combination with a:device for producmg
perforated strips.to control composing machines,

.-a plurality of. elements, a selecting mechanism

operable in accordance with the operation ¢f said-

elements .comprising. a ..detachable. and "intér-
changeable code bar- unit:provided with a plu-
rality of floating coded -<elements corresponding
to said first recited elements and selectively and
operably related thereto, and means facxhtatmg
the insertion of intéerchangeable units. :
-74. In a keyboard apparatus, a first device, a
second device, disabling means for szid sscond
device, a series of key:levers, certain of said key
levers operable to effectuate the operation of said

devices'.simultaneously, and. certain other key .
levers operable to effectuate simultaneously sald .

first device and said disabling means.
-75.In an apparatus for producing perforated

counting. device, selector mechanisms individual
to each of sald devices and arranged in the same
plane, ard a unit 'set of code bars corresponding
to each font of type, said code bar units adapted
to be interctiangeably inseftable in the apparatus
to selectively control the operation of said selector
mechanisms simultaneously according to the pre-
determined font of type to be used. -

76. In combination with a device for producmg.

perforated stiips to control composing machines,
a Dlurality of elemeénts, a selecting mechanism

operable in accordance with the gperation of

sald elements comprising a detachable and-inter-
changeable' code bar unit provided with a plu-

rality of coded. elements selectively ahd opera-.

tively related. thereto- and means to move:said
coded elements collectively to either of two posi-
- tions, and means. facmtatmg the insertion of in-
terchangeable units. -

. In combmation with a device for producmrr

perforated strips to control composing machines,
a plurality. of elements, a selecting mechanism
operable in accordance with the operation of said
elements comprising. a* series of selectable mem-
beis, & detachable and interchangeable code bar
unit provided with a plurality of coded elements
corresponding to said first recited elements and
selectively. and" operatlvely related thereto and
means to shift said coded elements:colléctively to
vary ‘the effect thereof on said selectable mem-

bers, and Means facihtatmg the- insertion of in-

terchangeable ‘units. .
' 78, In ‘& keyboard tape perforating device.
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strips to control composing machines utilizing
different fonts of type, a perforating device, a -

45

50

21
means to move the tape in a direction substan-
tially parallel to the major axis of the keyboard,

and means for perforating the tape effective to
hold the tape in an acclivous plane disposed at

.. an angle measured in-a plane transverse to the

directional movement of the tape'so that 1t; can
be read by the operator.

79. In a keyboard device, a counter, a plura.hty
of keys including character keys and an end-of-
line key, a constantly rotating shaft, means to
connect the counter to the rotating shaft in re-
sponse: to.the depression of a character key to
cperate the counter, and means responsive to the
depression of the end-of-line key to connect the
counter to the rotating shaft to run at a higher
speed when running the counter toa startmg
position.

80. In a keyboard dev1ce a serles of key levers,

. a-‘member : associated w1th each key.lever and

carrying a series of code projections; a series of
permutation elements, and power operated means
to set the permutation elements in combinations
corresponding: to the combination of projections
on the member corresponding to a depressed key.

81, In a keyboard device, a series of key levers,
a series of permutation bars, power operated-
means to set the bars according to the key de-
pressed, signal determining means, and means to
operate the signal deterrmmng means accordmg
to the bars set.

82. In a keyboard dev1ce a rotary member, a
series of key levers, means controlled at each’ op-
eration of a'keylever to initiate a cycle of operat
tion - of said rotary member, signal controlling
means variably operated by said rotary member
corresponding to the Key initiating the opera-
tion, and means to start a second cycle of opera-
tion according to the second key depressed before
the rotary member has completed the first’ cycle
and before. the signsl controlling means has com-
Dleted the operation correspondmg to the first
key depressed.

83. In a keyboard device, the combination of a
permutation device, a series. of key levers, means
to set said permutation device in varying permu-
tations according to the key depressed, a signal
controlling device, means to operate the signal
controlling device variably according to the set-
ting of the permutation device, and means to
make a second setting of said permutation device
before the operation of the signal controlling de-
vice corresponding to the ﬁrst key depreseed is

. completed.
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84. In a keyboard- dev1ce a series of selector
bars, a series. of :keys, means to set the selector
bars according to. the keys depressed means to
lock the.operated. selector bars, and means to de-
termine another setting'of selector bars before:
the previous setting has been released. .

"85. In combination with a keyboard device
for producing perforated strips to control line
composing machines, a. plurality of elements a
selecting mechanism operable in-accor dance with
the operation of said elements’ comprising g series
of selectable members and . a removable and inter-
changeable.code bar unit provided with a plural-
ity of code elements corresponding to said first
recited elements.and selectively and operably re-
lated thereto, and means to locate the removable
unit in operative relation with said ﬁrst recited
elements and said selectable members.

~-86. In a Keyboard device, & ‘Plurality of keys, a
counting” dev1ce comprising ‘means to totalize
variable ‘additive amounts and to indicate con-
tmuously such totalization, said means including




a- sirigle: unit. wheel;: meang:
‘wheel:variable amounts: in:a:
—according ‘tc :the . keys: depressed,: a uni-direc-

tional:-indicator: operable variably: to:correspend:

to the operation-of the unit:wheel, and means: to

‘rotateithe indicator and’ the unit: wheel simul::

taneously to a. predetermined starting: position.
.87..In & Keyboard. tape.perforating -device,
-means to-move ‘the tape:in:a direction: substan~

tially: parallel to-the. major axig:of the keyboard;
and a perforating'means comprising: a plurality: of:
perforating . elements adapted: to perforate: said:
" tape, said perforating means:arranged to: cooper-:
ate-with:said first:recitéd means and to hold the:

tape-in anyacclivous.plane:disposed: at anangle

measured in & plane transverse to:the directional:

movement of the tape ‘S0 tha.t 11; can be rea.d by‘
an operator.

29,877

y: rotate’ sald: unit:
certain. directiofy.

to the widthiof the'vcdrrespi)ndingcharacter, a.dex= -
leting:key, and'means.effective when: the deleting:.

key. is dépressed to render’each:key:effective to:

produce:a rub-out signal and to reverse the action::

< of the:indicator for. keys:depressed with. the de='

leting Keyiby an. amount: equal:to-the: forward
action in the normal state:
"84} In & keyboard: apparatus; meanst for pro—

- ducing  indicla:- onx-a: control strip; an:indicator;:
i-a. counting’ mechanisny: operable -under: certain:

... conditions: for: operating. sald: indicator: in: ace
. cordance :with:the:indicia produced on -the:strip,.

15

88 In & keyboard dev1ce for- producmg per~~ .

: ‘f‘orated stripgitocontrol compoesing: machines; a
plurality: of -key levers: correspbnding:to:matri‘oes;v
means: for;;totalizing the:thicknesses :of: the: mat-

rices: identified  with' the: key:*levers: operated;.

means: for deleting: 'said indicla, and: means:co=
operable with:said:coumting mecHanism for.re-
versing: thie' effect: of ¢ said counting: mechanism:
upon' said: mdica;tor ton correspond to said de—
letion:. -

95:.Im & keyboard apparatus i plurahty of
key:levers corresponding’ to.mitriees, . totalizing:

-~ means; means for operating: said totalizing means:

an: amount. corresponding to;a: matrix . thickness:
during a single stroke:of the key:lever:operated;

- 'means for: conditioning said totalizihg means. fér

means‘ for conditioning" said: means. for: reverse:

operation; and subduction. means associatediwith

said: totalizing means -effective  subsequeént to'said:

conditioning: cperation: to. operate: said: totalizing

means: reversely.in: correspondence with the key:

) lcvers coperated.

89. Ina keyboard e.ppara,tus 2 pluraltty ofikey: 4p:

levers. . corresponding - to - matricesy. means for

totalizing- the: thicknessesxof the matrices identi~-
fled with the key:levers operated; means for:con- -

ditioning ‘said: means:for:reverse:operation; and

subduction means:- separate:from: and:associated
with said totalizing means efféctive subsequently:
to . said -conditioning: operation: to: operate: said:

totalizing meang reversely in correspondence with

the key:levers operated..

90. In a.keyboard apparatus, means: for Pro=:
ducing indicia. it a-control: strip to' representisue<..
cessive lines’ ‘made up of characters:of: different.

widths;- means for. totalizing the:thicknesses: of
the characters in a:line; means for.deleting said:

characters;. .and: subduction: medns: to:affect! the:

: totalmmg means to correspond tosaid deletion. .

91 Th & keyboard device, means-for produeing
indicia. m a control-strip: torepresent sucéessive’

lines. made up-of characters:of:different widths;
means for: totalizing the thicknesses. of the char:
acters. in a line, means-for:deleting said charac=

" ters; ssubduction: means, adapted: to: effect: said:

totalizing means. to correspond- to said:deletion;
and.means to render said:.first recited means ifi-

operatwe to, produce -indicia in: code during ‘the::

opera.tion of.the subduction:. means::

92. In.a: keyboard : deviee; a; . plurality of keys,:,
8. countmg device: comprising: mears: to. totalize :
"variable additive -amounts;and to. indicate siuch.
totahzation an-indicia: produeing :device adapted:
to produce indieia ina single-operation in.afixed:

maximum number of permissible positions-in rec=

ord receiving.material, means-to vary the indicia-

produced according: to the key depressed, means
to variably operate’the counter according:to the

key.depressed, and a key. to ‘cause.all keys to in- -
itiate the production of indicia in:all permissibie:
positions and to Teverse the: actmn of the counter:

for each key.

93. In a keyboard appara:hus, means to praduce: ‘
control mdicia, in record receiving: material reps=:

resentxng successive lines of printed. matter com-

posed of characters of diﬁerent widths;:a plurality:
of keys, an mdmator, mea,ns to move:the indicator:

402

reverse:operation; and subduction’ means: asso-

: ciated; with' said: totalizing. means: eéffective.:sub-

sequently to said conditioning:operation:to:ap=:.
erate said totalizing:means reversely an amount.
equivalent: to. said: amoiunt during:another: single
stroke of said operated Key lever: :

1 96. In' & keyboard: apparatus;. a plura:hty of.
key. levers: corresponding. to- mutrices;’ totalizing:
means, means:for operating said totalizing means’
an amount corresponding:to a:matrix thickness
during a single stroke; of the:key: lever operated;.

- means for conditioning said:totalizing: means-for. .

reverse: operation, and: subduction: means: sep=
arate from and associated’ with:said: totalizing:
means. effective subsequently to said iconditioning.
operation: to-operate: said: totalizing: means: re-
versely: an: ainount. equivalent: -to- said- amount
during: another: single: stroke- of: sald operated.

key lever:

97. Means. for. preparing: a- control record» for
actuation: of linecasting- machines;and: the- like:

. comprising . a- plurality: of: members alig: means:

for selectively: actuating: said - members for; pre--
paring: the control-records; means: for measguring

. the: space the:characters. appearing-on.the:con--

%

trok.record: will-occupy. in: regutar; line- printing;:.

-means for indicating.said:measuremens; means:

for: blotting out-characters appearing on the con-
trol-record and means for subtracting.the: meas--
urementsfof the blotted out: chamcbers fromythe
indicator. B
98. A- machme fom preparmg & control sheet~
for character repreducing: mehmes comprising:
means: for placing a-line of .control chraracters:on

- sald: sheet; means:for measuring. the: spaces the.

characters ‘in" a:linec wilksoccupy-in: regular. linec

. prifting; - means : for “blotting oub: one or: nore:

characters in-a line, ‘and means:for subtyaeting:

‘the- measurement: 6f the- blotted' oug’ cha.racter ‘

or-characters‘from-said: m‘easurlng mea.ns :
-99. Means for producing:a’ lile of' charactérs“ ‘

i means for measuring the spa:ce the' ‘chmcbers in

a Jine will ‘occupy in regular lite primting, means’
for cancelling a character; and mearns for sub="-
tracting ‘the: measurement of a cancen Y 'char-
acter froin said measuring means. . :

100, Meams for:producing.a line of: characters,
means for: measuring the: space: the - characters.

- invailine: will: occupy, -in: reguhr lm.e pnntmg,,

means for cancelling a.character;. and meamop—

for ea.ch key depressed an a,mou.nt corresponding‘ 76 erable: by a: camemng operation for subtracting
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the measurement of a cancelled character from

" sald measuring means.

101. Means for preparing a control record for
actuation of linecasting machines and the like
comprising a plurality of members and means for
selectively actuating said members for prepar-
ing the control record, means for measuring the
space the characters appearing on the control
record will occupy in regular line printing, means
for indicating said measurement, meang for can-
celling characters appearing on the control rec-
ord and means for subtracting the measure-
ments of the cancelled characters from the in-
dicator. .

102. Means for preparing a control record for
actuation of linecasting machines and the like
comprising a plurality of members and means
for selectively actuating said members for pre-
paring the control record, means for measuring
the space the characters appearing on the con-
trol record will occupy in regular line printing,
means for indicating said measurement, means
for obliterating characters appearing on the con-
trol record, and means for subtracting the meas-
urements of the obliterated characters from the
. indicator.
© 103. A machine for preparing a control sheet
for character reproducing machines comprising
means for placing a line of control characters
on. said sheet, means for measuring the space
the characters in a line will occupy in regular
line printing, means for obliterating one or more
characters in a line, and means for subtracting
the measurement of the obliterated character or
characters from said measuring means.

104. In a machine of the class described, in
combination, a periodically operable shaft, a
clutch through which power is communicated for
driving said shaft in either of two directions, a
driven shaft, drive mechanism interposed be-
tween said shafts for variably rotating the latter
shaft in each periodic operation of the first shaft,
and means for controlling the action of said
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clutch for determunng the dlrection of rotation
of the driven shaft.

105. In combination, an element movable in
variable amounts, a plurality of keys, means for
imparting variable movement to said element in
response to the operation of said keys individu-
ally, and means for determining the direction of
movement of said element in variable amounts
corresponding to each key operated.

106. In an accumulator for key operated ma-
chines, a cumulatively actuatable instrumentality
having a normal direction of movement, a pl-
rality of key levers, means for actuating said
instrumentality in said normal direction in vari-
able incremental amounts for each actuation of a
key lever, and means for controlling the move-
ment of said instrumentality in a reverse direc-
tion in corresponding decremental amounts.

107. In a machine of the class described, a
movable element, a plurality of key levers, means
for imparting movement to said element in steps
of varying. length for each actuation of a key
lever, and means for determining the directional
movement ‘of said element in accordance w1th
said steps. o

108. In combination, an element mova.ble nor-
mally in variable additive amounts, a plurality
of keys, means for imparting variable movements
to said element in response to the operation of
said keys individually, and means for altering
the direction of movement of said element in
decremental amounts corresponding to each key
operated.

109. In an accumulator for key operated ma-
chines, an actuatable instrumentality having a
normal direction of movement, a plurality of key
levers, means for:actuating said instrumentality
in said normal direction in variable amounts for
each actuation of a key lever, and means for con-
trolling the movement of said instrumentality in
a reverse dlrec’mon in corresponding amounts.

LOUIS M. POTTS.




