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. 2,000,029
KEYBOARD PERFORATOR AND COUNTER

Edward E. Kleinschmidt, Park Ridge, and Louis
M. Potts, Evanston, Ill,, assignors, by mesne as-
signments, to Teletypesetter Corporation, Chi-
cago, Ill., a corporation of Delaware :

Application September 4, 1929, Serial No. 390,352

. 33 Claims.
This invention relates to a remote typesetting

_system and apparatus therefor and more par-

ticularly to perforators and counters which may
be employed for preparing tapes for remote auto-

5 matic control of composing machines.
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The device is here described with special ref-
erence to the preparation of perforated tape to
be used in controlling remotely disposed com-
posing machines of the line casting type. In such
machines there are matrices for each character,
each having a fixed thickness but not necessarily
all of the same thickness. There are also justi-
fying matrices (expansible space bands) which
are adjusted before casting between certain
ranges of thickness. The perforating operator at
the transmitting station must accordingly be ap-
prised of the length of the line remaining as each
matrix is operated. This is accomplished by a
counting device.

The counting device here described indicates
to the transmitting operator the totalized thick-
ness of the matrices in a line during the process
of composition and it separately indicates the
number and the mirnimum, maximum and va-
riable thickness of the justifying matrices. It
performs also a- function. of subtraction by which
the totalized thickness of the fixed matrices and
the minimum thickness of the justifying matrices
are subtracted  jointly from a predetermined
length of the line and the net results is shown
upon a scale, and by which also, at the same time
the totalized thickness of the fixed matrices and
the maximum thickness of the justifying ma-
trices (expanded space bands) are subtracted

jointly from a predetermined length of line; and

the net, elther plus or minus, is shown upon a
scale.

Heretofore in counting mechamsm associated
with a keyboard the perforating and counting
operation have been initiated in parallel.

. example, depression of a key closes a contact to

operate a perforating magnet and also operaies
mechanically a counter. :In such a device it is
necessary to so adjust the mechanism that its

5> two devices operate simultaneously, but this s

not commercially practicable, so that under many
conditions the mechanism will count but not per-
forate, or perforate but not count, depending
largely upon the touch of the operator. In the
present device, when a key is depressed a clj.ltch
is released and as the cluich rotates, both per-
forating and counting operations must take place.
The device is so arranged that a single depression
of & Key can cause only one perforating and

.counting operation. By this method of operation,

For.

(Cl. 164—112)

the duration of the energxzatlon of the perforating
magnet is uniform, regardless of the fingering of
the keys. Chattering of the contact, & common
fault when the contact is closed directly by the
keys, is also prevented.

Inasmuch as the thicknesses of, the matrices
are different for different characters, the count-
ing mechanism must count not only the number
‘of matrices but also must operate variably in .
accordance with the particular matrices oper-.10
ated. Furthermore a character in the upper case
may be of different thickness than a character
in the lower case, which must also be taken into
account.

An object of the present inventmn is to pro- 15
vide medns for remotely controlling a composmg
machine.

A further object is to provide means for in-
tegrating or totalizing the width of characters
and justifying members.

Another object is to provide means whereby the
amount counted for a particular key will be dif-
ferent for the upper and lower case positions
of the key.

A further object of the invention is to pro=-
vide a chart comprising a plurality of ‘scales,
each scale being for a different number of justi-
fying. elements, and a shutter to cover portions
of the scale representing matter already com-.
posed.

A still further object of the invention is to
provide means whereby depression of a key will
result in both a perforating and a counting op-
" eration. )

Another object is to provide means whereby
depression of the carriage return key will result
in a complete return operation rega.rdless of the-
fingering of the key.

Still a further object of the invention is to pro-
vide means whereby the counter mechanism op-
erates mva,nably and only when the perforating
rnecha.msm operates.

There are other cbjects of the mvention which
together with the foregomg will appear in the
detailed description to follow.

In the drawings: ‘

Figure 1 is a plan view of the invention.

' Figure 2 is a diagram showing the electric cir-
cuits and switches for controllmg the perforat--
ing control magnet. - 50

Figure 3 is a front elevation of the invention
with portions in section.. .

Figure 4 is a plan view showing the chart and
index.
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‘along lines 9—9,

Figure 51isa view ‘showing the justifying chart
developed

Figures 6 and 7 are fragmentary views showing
the slotted cover member w1th the chart v151b1e
‘through the slot.

Figure 8 is a sectional view through the chart
and cover member on line 8—8: in Figure 6.

Figure 8a shows a modification of the shutter.

Figures 9, 10 and 11 are part sectional, and part
elevational views showing portions of the counter
escapement mechanism, the sections being taken
IO—IIJ ti—1t1, respectively of
Figure 1. .

Figure 12 is & plan view of the release mecha-
nism for the escapements,

Figure 13 is a sectional view of the roller clutch.

Figure 14 is a section taken along lines 14—14,
Figure 1.

Figure 15 is a section taken along lines 15—I5,
Figure 1.

Figure 16 is a section through shaft 53 show-
ing one of the cam plates,

Figure 17 js a section taken along lines 1T—I1,
Figure 1.

Figure 18 is a section taken along hnes 1818,
Figure 1.

Figure 19 is a sectmn taken along lines 19—i9,
Figure 1.

Figure 20 is a sectlon on line 20—20, Figure 1
showing the line spacing escapement mechanism.

Figure 21 is a side elevation, partly in section
showing the case-shift mechanism.

Figures 22 and 23 are fragmentary sectional
views showing the case-shift mechanism in a
different position.

Figures 24 and 25 are fragmental views dis-
closing modified space key arrangements.

The machine comprises a frame { having at its
front the usual keyboard comprising key levers 2
operable by keys 3. Each key lever. is pivoted
to the frame as shown at 4, Figure 21 and is pro-
vided with a return spring 5 near its pivot for
returning the lever to its normal position after it
has been operated. Each spring 5 has one of its
ends attached to the frame I and its dther end
connected with a lever 2.

- . Arranged underneath the key levers is a plu-
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rality of pairs of permutatlon bars 6 and 6’, Fig-
ure 3, the upper edges of which are prov1ded with
notches 6’’. Each pair of bars 6 and 6, rests
upon a.pair of rocking members T and T° which
are mounted upon pins 8 and 8’ respectively,
Figures 3 and 21. Each rocking member T has an
ear 8 extending forward to support a bar 6 and
another ear, shown in Figure 21, extending back-
ward to support the- companion bar 6’.. Simi-
larly, each rocking member 7’ has one ear for
supporting a bar 6 and another for supporting
the companion bar 6°.

The rocking members T and 1’ are piv tally
connected at 10 to a horizontal bar (i. This bar
has at its -end, an ear 12 engaging a slot 13
formed in one end of a lever 4 which is pivoted
at 15 and has pivotally connected to its other end
15’ a link 16. It will be understood that there
are a plurality of bars i, one for each pair of

permutation bars 6, 6’ and that each bar I is

70
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operatively connected with a link 16 by a lever 142

The links 16 are slidable in slots (hot shown)
in armature (7 of electromagnet 18. The arma-
ture. 17 is pivoted at 19 and has pivotally mount-
ed on its end a pawl 20. . A spring 21 has one of
its ends connected to one end of the pawl at 22
and its other end connected to a fixed point at

2,000,029

23. The other end of the pawl coopera.tes with a
ratchet 24 which is secured to a feed wheel 25.

The teeth of the feed wheel 25 cooperate with
the feed perforations in the tape 26 for feeding
the tape. A plurality of punch pins 27 are ar-
ranged for perforating the tape in accordance
with the operation of the keys on the keyboard
which operation will now be described. It will
be understood that a punch to perforate thé feed
hole is also provided and operated each time a
group of perforations is made. .

When a key 3 is depressed its lever 2 will en-
gage the upper edges of combinations of the
permutation bars 6, 6’ and these bars will be de-
pressed. It will be understood that for each key
depressed a different combination of permuta-
tion bars will be operated.

When a permutation bar 6 is depressed, its
lower edge engages with ears 9 of rocker members
1, T’ causing the latter to rock on their pivots 8
producmg at the same time an upward move-
ment of the other ears of the rocker members and
consequent upward movement of the companion
permutation bar 6’. This upward movement of
the bar 6’ is permitted by reason of the fact that
the upper edge of bar 6’ is notched at points where
the upper edge of bar 6 is not notched and vice
versa. The permutation bars, when moving
downward, are guided to move vertically by the

guide slots 30 which span a collar 8’ mounted

on the pin 8.

The permutation bars which have been de-
pressed by the key lever 2 rock their rocker
members T and 1’ to swing their bars 11 to the
right, rotating their levers 14 counterclockwise
and their links 16 to the left positioning the links
beneath the punch pins 27. The magnet 18 will
then be energized by mechanism which will be
described hereinafter. - Energization of the mag-
net rocks the armature {7 clockwise forcing the
links 16 upwardly against the punch pins 27 to
perforate the tape. Simultaneously with the per-
forating operation, the pawl .20 will move up to
engage the next tooth on the ratchet 28. When
the magnet is deenergized, the spring 21 draws

the pawl down rotating the ratchet one step and’
feeding the tape to position it for the next per-

forating operation. In this manner the tape is
verforated in accordance with the operation of
the key levers 2. The elevated bars 6’ will be

returned by the next key operated provided the

corresponding hole is not to be perforated, as
that key lever will engage a high part of bar 6’.
If the corresponding hole is to be perforated the
bar 6’ will remain elevated.

The connections leading from the key levers 2
to the counting mechanism ‘will now be described.
Each key lever 2 is connected by means of a
link 28 with a lever 29 as shown in Figure 3.
The levers 29 are arranged side by side and run
parallel with the key levers 2. Underneath the
levers 29 and running parallel with the permuta-
tion bars 6, 6’ are four bars 31 similar in con-
struction to the bars 6’, except that they do not
have notches in their upper edges The levers 29,
however, are provided with notches 29’ in their
lower edges. ‘These notches are so cut that when
a lever 29 is depressed its lower edge engages only

one of the bars 31, the notches 29’ providing clear- 7

ance for the othe1 bars 31. The arrangement is
such that depression of a key to transmit a wide
letter such as the letter M will result in the de-
pression of one of the bars 31, depression of &a

key to transmit a letter of medium width such as
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the letter S will result in the depression of a
second bar 31 and depression of a key to transmit
a narrow letter such as the letter I will result in
depression of a third bar 3f.

Each of these bars 31 rests on the ears of two
rocker members 32 and 32’ similar to rocker mem-
bers T and 7°.
a bar 33 which has connected to one end a spring
34 for returning the bar 33 to its normal position.

-®ach bar 33 is connected to one end of a lever 35

which is pivoted at 35’ and has its other end con-
nected by a link 36 with one arm of a bell crank
laver 37 (see Figure 12). .The other arm of each
bell crank lever has connected thereto one end

of a spring 38, the other end of which is con-
- nected to a fixed point on the frame of the ma-

chine.. The bell crank levers 3T have slot con-

. nections with pins 39 which are secured to escape-
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journaled in the brackets 54 and 81.

ment pawls 40 (see Figures 9, 10 and 11).

The fourth bar 31 is operated whenever a key
such as “blank” or “rubout” which do not operate
the counter is depressed as will be described later.
Operation of this fourth bar moves the associated
rocking members 32 and 32’, bar 33, lever 35, link
36 and bell crank lever 36’ to bring contacts 215
into engagement with each other. This closes

one of a plurality of parallel circuits (see Figure 2) -

to energize magnet 8 to perforate the tape in
accordance with the key operated, but does not
operate any part of the counting mechanism.
Escapement pawls 40 control three friction
mechanisms 57, 58 and $9 mounted upon a shaft
53 which is journaled in brackets 54 and 55
mounted on the frame 1.
at a suitable speed by a motor 50 through gears
51 and 52. In addition to members 57, 58 and

- B9 there are two other friction driven mechanisms

54 and 60 mounted on shaft 53. The construc-

- tion of these other mechanisms 55 and 69 w111 be

described later.
Mechanism 57, see Figure 9, is composed of a

" pinion 61, a six -tooth ratchet wheel 62 and a six-

tooth cam disc 63, all rigidly connected together
and loosely mounted on shaft, §3." A collar 64 is
secured to the shaft 53 by means of the screw 67,
the tip of which extends into a slot in shaft 53, so

that the collar rotates with the shaft but can
-, slide longitudinally along the shaft. Between the:

collar 64 and the cam disc 63 there is a friction
‘washer 65, see Figure 1.

As shown in Pigure 1, there is supported in
parallel relation with shaft 53 another shaft 80
The shaft
86 has three gears 82, 83 and 84 loosely mounted
thereon, these gears cooperating with the pinions
of the friction drlven mechanisms 57, 58 and 59.
respectively. Thus, as shown in Figure 9, gear
82 cooperates with pinion 61 of friction driven
mechanism 57. Attached to gear 82 is a cam

.disc 85 which has three notches 86, each notch

carryinga roller 87 which is pressed by a spring 88
against the rim of a drum 89 which in turn is
secured to the shaft 80. Each of the gears 83
and 84 is provided with a cam disc having notches,
a roller, a spring ahd a drum similar in construc-
tion to that described in connection with gear 82.

When gear 82 is rotated counter-clockwise the
cam disc 85 wedgés the roller 87 between the
cam disc and the drum 89 and accordingly the
drum 89 and the shaft 80, to which it is secured,
will rotate with the gear 82, On the other hand,
if the shaft 83 is being operated in the counter
clockwise direction by gear 83 .or gear 84 the drum

‘88 of gear 82 will rotate with the shaft producing

For each bar 31 there is provided

The shaft 53 is driven

3

an idle rotation of the rollers 81, the gear 82 re-
majining stationary. Thus it will be noted that
the shaft 80 may be operated by any one of the
gears 82, 83 or 84 and that when one of these
gears is operating the shaft the other two gears
remain stationary.

The cam dice. 63 is adaped to engage a lug 16
on a confact spring Tl carrying a contact 12
adapted to cooperate with a contact 13 on a con-
tact carrier 74, the contacting mechanism being
suitzbly insulated and carried on a’ bracket 15
secured to the frame of the machine.

" ‘Mechanisms 58 and 59 are similar in construc-
ticn to the mechanism 57 except that the num-
bar of teeth in the ratchet wheels 62’ and 62"’
and cam discs §3’ and 63’' of these mechanisms
is not the same as in the ratchet wheel 62 and
cam disc 63 of mechanism 51. Thus, in mecha-
nism 55, the ratchet wheel 82’ and cam disc 63’
each have eight teeth, and in mechanism 59, the

ratchet wheel 62’ and cam disc 63" each have

12 teeth.
For the purpose of effecting the countmg op-
era.tron by the present device the character

atrices comprising a font of type have been ©
divided into three groups, and one of the mech-

anisms 57, 58 or 59 has been assigned to eath

group to effect the counting thereof. It is under-.-

stocd, of course, that the character matrices may
be divided into any number of groups, and that
the number of mechanisms 57 to 59, will be in-
creasged correspondingly; but for the purposes of
disclosure 'of the present embodiment three such
groups and mechanisms have been chosen. The
character M and other characters of approxi-
mately the same width have been assigned to
ore of the groups, so that when a key represent-
ing a charac’er in this group has been depressed

‘it will effect the opsration of escapement mech-

anism 57 to cause the advancement of shutter
or indicator 192 one space or graduation on the
seale. Also, when a key representing a character

in the second sgrcup is depressed the fricticnh.

mechanism 58 will be opera‘ted which will cause
the indsx or chuiter to move three fourths of &
space on the scale. Lastly, when a key repre-
senting a character in the third group is de-
pressed, it w:ll effect the operation of friction

mechanism 59 to move the shutter 132 one-half
space. Furthermore, each of the {8 scales ‘are
exac’ly the same with the exception of the widths
of the lightly and heavily shaded portions at the
right ends thereof, which portions are representa-
tive of the number as weil as the minimum and
maximum thicknesses and expansiblhty of the
spacebands in the line.

It will now be clear that mechanism 5T moves
60 degrees for one step, mechanism 58 moves 45
degrees for one step and mechanism 58 moves 390
degrees for one step. These mechanisms operat-

10

20

£9

(V>
&1

40

[04]

ing the shaft 89 through their respective gears. -

82, 83 and 84 are adapted to rotate the shaf!
through three different cycles depending upon
which one of the mechanisms is operated. Since
the thickness of the character being transmitted
determinres the selection of the mechanism §7,
53 and 59, it will be obvious that the thickness
of the character being transmitted will dstermine
the angle of movement of the shaft 83, The
shaft 83 is arranged to opera‘e an indicator
which will now be described.

The indicator, Tigure 4, comprices two main
parts, a chart comprising a series of scales 101
and a spiral shutter 102,

The cha).t is divided 7
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into 18 spaces, see Figure 5. In each space there
is drawn along the length thereof a graduated
scale which is divided into spaces representing
what are known as keybgard ems, that is, if the
key for the character M is depressed the indi-
cator will advance one space on the scale irre-
spective of the character or the size of the type
to be used. It will be noted that.the scales are
graduated from the right so that the reading
represents the amount of space left in the line
rather than the amount which has already been
set. It will be noted further that at the right
end of each of the scales, except scales 103 and
104, there is a heavily shaded portion (05 and a
lightly shaded portiori 106. The portion 05 has
8 width which corresponds to the thickness of
the thin end of the space band used and the

portion 106 has a width corresponding to the-
difference in thickness between' the thin and.

thick end of the space band so that the portion
106 represents the amount of justification possi-
ble in a line containing one space band. Scale
107 has a heavily shaded portion, proportionate
to the thickness of the thin end of two space
bands and a lightly shaded portion of a width
equal to the difference between the .thick and
thin ends of two space bands, or the amount of
justification possible in a line contalmng two
space bands.

The chart 101 1s mounted upon a drum (00
as shown in Figure 8. The drum (00 is located
to the rear and adjacent to a slot- 108 in a part
of the cover 109 of the machine, so that as the
drum is rotated into the different positions only
one of the scales will show through the slot.
See Figures 3 and 8.

It will be noted that the chart 10l has two
similar halves, each half comprising nine scales.
The top scale in each half has provision for eight
space bands. The bottom scale in each half pro-
vides for no spacebands and is called the zero
scale and is that point to which the chart is re-
turned 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 be-
ginning-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
considerable time and enhancing the speed of
operation of the-apparatus. As will presently
appear, the scale is rotated step-by-step upon

the depression of the space key through the me-.

dium of the friction driven member 60 (Fig. 20)
which comprises an escapement wheel 150 having

I8 teeth, or the same number as the number of -

scales on the chart 101." Thus, it is obvious that
each time the space key is operated representa-
tive of the insertion of a spaceband in the line
of composed matrices a perforation will be made
in the tape and at the same time the chart {01
will be rotated through one angular step.

The helical shutter 102 is secured to the shaft
80 so as to rotate therewith and is located be-
tween the chart 101 and the cover {08 so that
as the shutter rotates it will gradually cover the
scale which happens to be exposed through the

slct 108. In the middle of each scale there is.

a heavy black line and by noting the position
where the edge. 102’ of the helical shutter crosses

" - this line the amount of space left in the line to

be flilled may be determined. If the end of the

2,000,029

line signal is perforated before the:edge of the

shutter reaches the lightly shaded portion of

the scale the line will be too short to cast. . If the
edge of the shutfer is in the lightly shaded. por-
tion, the line will cast properly and if the edge
has passed beyond the lightly shaded portions
into the heavily shaded portion, the line will be
too long to cast.

On the left hand end of shutter l02 is a series
of graduations 120 cooperating with a series of
graduations on the collar 122. By loosening the
screw 121 (Figure 15) the shutter can be ro-
tated with respect to the collar {22 so that the
position of the shutter can be changed with re-
spect to the stopping position of the other parts

“of the mechanism and as all-parts of the indica-

tor are returned for the beginning of a new line
the shutter may be set for any length of line by
merely rotating the shutter with respect to the
collar. ~

The mechanism for producing a case shift will
now be described in connection w1th Figures 21,
22 and 23.

The code bars 29 which determlne which. one
of the bars 31 is operated, or in other words how
much the shutter rotates upon the depression
of each key, are pivoted in a carrier {30 which
in turn is pivoted to the frame at 131. The car-
rier 130 has two extensions 132 and 133 Ex-
tensicn 132 is connected by a link 134 (Figure 23)
to a lever 135 pivoted at 136 to support 13T and

- connected by a link {38 to the key lever 139 which

controls the transmission of the upper case shift
signals.
Figure 1) is depressed lever 135 is rocked about
its pivot. 136 and through link {34 carrier (30
is rotated clockwise and all of the code bars 29
assume their back position as indicated in Fig~
ure 23..

Extension 133 is connected by a link 140 (Fig-
ure 22) to lever 141 which is pivoted at 142 on
bracket 143 and connected by a link 144 to a key
lever 145, (Figure 1) which controls the trans-
mission of the lower case shift signals. When
key 145 is depressed lever 41 is rocked counter-
clockwise around its pivot. 142 and through link
140, carrier 130 is rocked to its forward posi-
tlon and the code bars 29 assume the position
shown in Figure 22.

The code bars 29 which are connected to keys
in which the upper and lower case characters are
of the same width, are arranged to operate the
same one of the bars 31 regardless of whether
the bars 29 are in the shift or unshift position.
This is accomplished by properly shaping the
projections on the code bars 29. But the code
bars 29, which are connected to keys in which
the upper case character is of a different width
from the lower case character are arranged to
operate different bars 31 depending upon whether
the bars 29 are in the shift or unshift position.
'This -has been illustrated in Figures 22 and 23.
The bar 29 shown in these figures is connected
to a key (not shown) in which the lower case

character is of an “en” width and the upper.

case character is of an “em” width.
It will be noted that in Figure 22'the lower
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case shift lever (45 is-depressed and therefore

depression of a bar 29 will result in depression
of bar 31C and movement of the shutter through
a distance corresponding to an “en” space. In
Figure 23, the upper case shift lever 139 is de-
pressed and therefore depression of a bar 29
will result in depression of bar 3{D and move-
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ment of the shutter through a distance corre-
sponding to an “em” space.

Links 134 and 140 have elongated holes in their
upper ends where they are connected with levers
135 and 141, respectively.. This permits either of

~ the shift keys to be depressed and to return to nor-

mal position without affecting the other shift key.
Carrier 188 is held in either position by a jockey
roller (not shown).

Friction driven member 60 (Figure 20) is com-
posed of an escapement wheel 150 having 18
teeth, or the same number as the number of scales
on the chart 101. It also comprises a gear 151
which meshes with a gear 152 rigidly attached to
the drum 100 so that whenever the escapement
wheel 150 moves the drum 100 will be moved a cor-
responding amount. The friction driven escape-
ment wheel 150 tends to turn clockwise but is
prevented by pawl 163 which is normally held in
engagement with the ratchet wheel 150 by a
spring 184. The lever 165 is secured to a rock-
able shaft 167 pivoted in the frame as shown in
PFigure 1. Mounted at 168 on the long arm of lever
165 is an ‘adjustable stop piece 169 having an
arcuate slot 170 therein. A screw ITI extends

through slot 179 and into lever {65. Loosening of .

the screw (71 permits adjustment of the stop
piece 168 after which the screw may be tightened
to maintain the adjustment. The stop, piece
should be so adjusted that when lever 165 is held
in its normal position, or that shown in Figure 20,
lug 172 of stop piece 169 will be out of the path
of movement of stop projection {73 carried on
gear 152, and drum 109 will be free to rotate when
permitted by the escdpement mechanism §0.

" A spring 114, having one of its ends connected
to a fixed point 1715 and its other end connected to
the lever 165 at point 176, normally tends to main-
tain lever 165 in the. position shown with its

.short arm 117 against a stop 178. Escapement’

pawl 163 has a projection 179 which engages the
tip of bell crank 180, pivoted on pin 166 and con-
nected by a link 181 with a key lever 182 which is
the space band or justifying key lever operated
from space bar {82’.
a link 182 with a key lever 184 which is the car-
riage return or elevator key lever.

When key lever 182 is depressed, escapement

pawl 163 is operated through bell crank 180 and
link 181 to-release escapement wheel 150 which
will operate one step. Through the gear con-
nections the drum 183 carrying the chart 181
will be permitted to move a corresponding amount
from power furnished through friction clutch 60.

The mechanism 58, shown in detail in Figure 17,

-will now be described. It comprises two “friction

clutches, ‘one within the other. The outer fric-
tion clutch comprises the outer sleeve and flange

- member 198 fixed to the shaft 53 by a screw 191

and cooperating with the splined cam plate {92
which is pressed toward member 199 by the spring
193 abuiting against the collar 194 which is fixed

‘to the shaft 53 by means of a screw 195. The

members 190 and 192 thus may move toward each

- other to compress the friction washers (99 and

200 while both of the members 190 and 192 re-
volve positively with the shaft 53. The inner
sleeve and flange member 196 and its companion
splined cam plate (97 are mounted loosely upon
the sleeve of the member 180. By reason of the
splined connection, the two members (96 and 197
may move toward each other to compress the fric-
tion washers 281 and 202. The two members 196
and 197 must turn together. as a clutch unit. Be-
tween the members 186 and 197 and sleeved upon

Lever 165 is connected by-

engages the stop 172.

5
the member 196 is the gear wheel 198. The mem-
bers 190 and 192 turn continuously with the shaft

53 and through the friction washers 199 and 200
operate to turn the members 196 and 197 when

‘these members are not restrained. The members
196 and 197 when turning operate through the

friction washers 201 and 202 to turn the gear
wheel 198 when that gear wheel is not restrained.

The spring 193 supplies a pressure to all of the
friction washers of the member 56 by reason of
the splining of the several parts. The member
197 is restrained by the double dog escapement
pallet 203 (Figure 14) which is carried by the
rocking shaft (87 operated through lever 166 and
link 183 by the lever 184 of the elevator key. The
gear 198 meshes with the gear 204 fixed {o the

10

16

shaft 88 to turn the shutter 102 and is restrained

when the stop 205 upon the shutter 102 engages
the tip 206 of the arm 207 which also is carried
by the rocking shaft 167.

The function of the elevator key is to restore
the shutter {82 and the drum (01 to their respec-
tive normal positions and also to control the

punching of code perforations in the tape.” When-

the elevator key is depressed it operates arm 165
and rocks the shaft {67 thereby operating arm 2017
and double dog 203, Dog 203 removes the re-
straint from clutch members 196 and 197 which,
then are driven by the shaft 53 and drive gear
wheels 198 and 204 to turn shaft 80 until stop

- 205 engages the lug 206 of arm 207.

The arm 2071 stops the shutter and restrains the
gear wheel 198.
continue to turn until the attached plate 197’
engages the upper. tooth 203’, of the double dog
283 after which all parts are restrained until the
release of the elevator key. Upon the release of
the elevator key the arm 207 releases the shutter
and dog 203 releases the plate 187 and all parts of
the double clutch turn until the lower tooth 203°*
of dog- 203 engages the notch 197’ in plate 197,
when, again, all parts of the clutch stop except
{98 and 192. The shutter has been turned
through its unused angle to its normal position of
rest and is in readiness for the work of the next
line, .

While the elevator key has been depressed the
lever 165 has withdrawn the dog. 163 from the
wheel 159 and has moved the stop 172 into the
path of the stop 173. The clutch member 60 now
‘operates to drive the drum 101 until the stop 1713
Upon release of the ele-

The clutch parts 196 and 197 .
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vator key, the stops 172 and (13 are disengaged .

and the pallet 163 engages the wheel 150 to re-
strain the drum {8{ which now is in its: normal po-

sition in readiness for the work of the next line.’

. Friction dises 201 and 202 are smaller than
friction discs 199 and 208 se that when the shut-
ter reaches its initial position, a slip will occur at
discs 20f and 2062 and not at discs 199 and 200

&5

60

thus permitting the disc 197 and associated parts -

to complete their operation. The double friction
discs also perform another function., When the
shutter is moving forward slippage occurs at the
small diameter discs 201 and 202 while the disc
197 and associated parts remain in their normal
position. This action also provides a braking ef-
fect which prevents overthrow due to. the inertia
of the moving parts.

The punching of the code perforations in the

-tape is effected by the cam 210, Figure 14, which
The punch -
I8 is energized to operate selected

closes contact points 2#, Figure 1.
magnet
punches 27 to perforate the tape 26 by closing the
circuit shown in Figure 2, some one pair of points
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6
being closed by a member in the selecting devices.

‘When mechanism 56 is operated, the points 211
are closed. When mechanism 57 is operated the
points 212 are closed. When mechanism 58 is
operated the points 213 are closed. When mecha-
nism 59 is operated the points 214 are closed.
‘When the spacing mechanism 60 is operated the
points 216 are:closed.

A modified form of shutter is shown in Fig-
ure 8a. This shutter is in the form of a trans-
parent cylinder 93A, with a helical line 93B drawn
upon it. The reading is made at the intersec-
tion of the line of the scale and the line 93B of
the shutter. )

The operation of the entire apparatus will now
be described. .

Depression of a character key 3 operates the as-
sociated key lever 2 to engage and depress a com-
bination of the permutation bars, 6 and 6’. The
depressed bars 6 and 6’ rock members T and 7’ to
move bars {1 and the latter bars rock levers 14 to
shift-the corresponding links 16 into position be-
neath punch pins 21.

In addition to depressing the permutation bars
6 and 6’ the key lever 2 simultaneously operates a
lever 29 through the associated link 28. Lever 29
depresses one of the bars 31, the selection of the
bar 31 depending upon the thickness of the ma-
trix, for which a code combination is to be trans-
mitted, and through rockers 32 and 32, a bar 33
is operated. This bar operates through a lever
35, link 36 and bell crank 37 the corresponding es-
capement pawl 40. The pawl releases its friction
driven mechanism (57, 58 or 59) which rotates
one step, operating through its associated gear
mechanism, the shaft 80 and shutter 102. During
the movement of the friction driven member, a
contact 72—13 is closed for energizing the mag-

. net I8 to perforate the tape and to feed the tape

one step.

As various cha.racter keys are depressed in
succession, the shutter 102 is rotated through
varying angles, the angle of rotation depending
upon -the thickness of the matrix, for which &
code combination is to be transmitted. As the
shutter rotates, its edge 102’ moves to the right
along the slot 108 and the scale-exposed through
the slot is gradually covered up. At'any point in
the operation of the keys, if the operator wishes
to determine how much space is left in the line
being cast, he has only to observe the point where
the edge 102’ of the shutter 102 intersects the
heavy horizontal line of the scale.

When the operator depresses the bar 182’ the
lever 182 is depressed operating pawl 163 through
bell crank {80 and link I181 to release escapement
wheel 150 which will operate one step. Gear 151
rigidly connected to wheel 150 will rotate gear
152 to move the drum 100 carrying the chart 101
a sufficient amount to bring the next scale into
position opposite the slot 108 in'the cover mem-
ber 109. At the same time contacts 2 {6 are closed

and the space perforation is made in the tape’

and the tape is advanced one step. 'Thus, every
time the bar 182’ is depressed, the chart will be
rotated to bring the succeeding scale into posi-
tion opposite the slot, the tape is perforated and
advanced one step.

To operate the case shift mechanism, key lever
139 is depressed. This operates link 138 to rock
lever 135 about its pivot 136 and raise link 134
thereby rocking member 130 clockwise. Levefs 29
are thus moved rearwardly and depression of a
character key will result in the operation by le-
vers 28 of different bars 31 than would be op-
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erated if the case shift mecahnism had not been
operated. Thus, when the bars 28 are in the un-
shift position, as shown in Figure 22, depression
of a character key will result in operation of bar
31C and movement of the shutter through a dis-
tance corresponding to an “en” space. On the
other hand, when the bars 29 are in the shift
position, as shown in Figure 23, depression of
the same character key will result in operation of
bar 31D and movement of the shutter through a
distance corresponding to an “em” space., De-
pression of key lever 139 also sets the permuta-
tion bars 6 and 6* for the shift combination, closes
contacts 215 and cause the shift perforation to be
made in the tape, but no operation of the count-
ing mechanism takes place.

‘The unshift key performs similar operations.

To begin a new line, the elevator key is de-
pressed. This operates arm 165 and rocks the

shaft 167 thereby operating arm 207 and double

dog 203. Dog 203 removes the restraint from
clutch members (96 and 197 which then are
driven by the shaft 53 and drive gear wheels
198 and 208 to turn shaft 80 until stop 205 en-
gages the lug 206 of arm 2071. This stops the
shutter and restrains the gear wheel 198. 'The
clutch parts 196 and. 197-continue to turn until
the attached plate 197" engages the upper tooth
203’ of the double dog 203 after which all parts
are restramed until the release of the elevator
key.

The elevator key also sets the bars 6, 6’ in the
proper permutation to perforate the elevator sig-
nal hole in the tape and closes contacts 215 to

energize the perforafing magnet to make the

perforations and advance the tape.

Upon the release of the elevator key, the arm
207 releases the shutter and dog 203 releases the
plate 197 and all parts of the double clutch turn
until the lower tooth 203’* of dog 203 engages
the notch 197/’ in plate 197, when, again, all parts
of the clutch stop except 190 and 192. The shut-

ter has been turned through its unused angle to’

its normal position of rest and is in readlness for
the work of the next line.

When 'the elevator key is depressed, ‘the lever
165 withdraws the dog (63 from the wheel 150
and moves the stop 172 into the path of the stop
i13. The clutch member 60 then operates to
drive the drum 101 until the stop 1713 engages
the stop {72. When the elevator key is released
the stops 1712 and 113 are disengaged and the
pallet or dog 163 engages the wheel i50 to.re-
strain the drum (01. The drum is then in its
normal; position in readiness for the work of the
next line

Figures 24 and 25 illustrate a method by which
the space intervals may be changed or corrected.
Two different combinations of perforations are
provided for thin space and for “en” space, and
the keyboard is provided with two sets of space
keys.
corresponds to the {, {—2, and —2—3 com-
binations, and the set of correcting keys 221
corresponds to combinations
{—2—3—4, and 1—2-—3. Referring to Fig. 1, it
is noted that there are provided at the left side
of the keyboard, three keys; namely, the “thin-
space” ‘key, the “en-space” key, and the “em-
space” key. The em-space key is representative
of the em-quad or spacing matrix of fixed thick-
ness employed in the typographical art. Simi-
larly, the en-space and thin-space keys are rep-
resentative of the en-quad and thin-space, re-
spectively, which are also of fixed thicknesses,

The set of keys 220 is used ordinarily and

{—2—3—4-—35, ¢
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thus differing from the expansible spacebands.
When the em, en and thin-space keys are oper-
ated, their effect is to produce a code combina-
tion of perforations in the tape, and to actuate
the counting mechanism. '
that when the composed line of matrices is ready
for justification, it is necessary in order to prop-
erly justify the line to change one or more of
these em, en or thin-spaces to either of the others,
but the perforated tape having beén already pre-
pared it is apparent that means must be provided

to alter or change the perforations in the tape -
. correspondingly. :

A method shown in Figs. 24 and 25 has been
provided whereby these space intervals may be
changed or corrected, thus avoiding the necessity
of rewriting the line of ‘composed matter. The
effect of employing this arrangement of Keys

 would require the addition of three more keys

to the keyboard shown in Fig. 1, which would be
so disposed as to correspond to the arrangement
shown in Fig. 25. Thus, _‘phere\would be three
pairs of keys as shown in Fig. 25, one pair for each
of the thin, en and em spaces.

Furthermore, as indicated in Fig. 24, a code

- combination is provided for each of these keys;

however, the two em-space keys are adapted to
effect the perforation of the same code combi-
nation; viz, the 1-—2—3 combination. It is ob-

vious that one em-space key could be employed, .

but for practical purposes two have been pro-
vided so as to provide these keys in pairs for the
reason that in performing the altering or cor-
recting operation or function the operator need

.only concern himself with the correcting keys,

regardless of - the code combinations perforated
thereby. Therefore, to distinguish between the

two sets of keys and to permit of their quick iden-
tification, the keys 221 may be of different color ’

from the keys 220. The set of keys marked 220
are the Keys normally used and ‘correspond to
the code combinations represented in the left half
of the table shown in Fig. 24. The correcting keys
221, Fig. 25, correspond to the code combinations
shown in the right half of the table, Fig. 24.
Thus, in the normal preparation of a perforated
taps the em, en and thin-space code combina~
tions shown in the left side of Fig. 24 are perfo-
rated. Therefore, when the perforated tape is

_ being prepared and it is found necessary or de-

sirable to change the thicknesses of some of the
spaces in the line so as to properly justify the
line, any of the space code combinations shown at

- the left hand portion of Fig. 24 can be readily

60

changed to any of the combinations shown at

-the right hand portions by first back-spacing the -

tape in known manner so that the code combina-
tion to be altered ispositioned above the punches
and thereupon depressing the desired correcting
key, the effect of which is to increase thie number
of perforations in the tape to produce one of the
code combinations shown at the right hand side of
Fig. 24; the ultimate effect of this operation be-

ing to increase or decrease the spacing or space.
_thickness between characters to insure that the
when set up in

corresponding line of matrices
the line casting machine will be -of proper length
to be properly cast. . : .

What I claim is: . '

1. In a keyboard perforator, a perforating
mechanism, a magnet
perforating mechanism, a plurality of contacts,
any cne of which is adapted to control the ener-
gization of said magnet, a group of keys corre-

' sponding to one kind of operation, a second gr'oup

It frequently occurs -

adapted to operate the’

of keys corresponding 4o a different kind of oper-

ation, one of said.contacts corresponding to one
group of keys and controlled thereby and an-

other of said contacts corresponding to the sec-

ond group of keys and controlled thereby.

<

2. In a machine for perforating a tape to be .

used to control composing machines of the cast~
ing type; means for making perforations in the

tape to represént successive lines made up of .

characters ‘of different widths; means for indi-
cating the amount of space left in a line; a con-
stantly rotating shaft; a plurality of keys con-

" trolling said perforating means; and a unidirec-

tional unit wheel system controlled by said keys to
connect said constantly rotating shaft to said
indicating means and acting to operate through
said system said indicating means -variably ac-

cording to the key depressed.

3. In combination, an indicating mechanism, a

perforating mechanism, motor driven means op-
erating said indicating mechanisin and control-
ling said perforating mechanism, a plurality of
keys, and means controlled by each of said keys
operative to initiate the operation of the motor
driven means, said motor driven means acting to
selectively control'the operation of both said in-
dicating mechanism and said perforating mecha~
nism according to the key actuated. - :
. 4, In combination, an indicating mechanism, a
perforating mechanism, motor driven means op-
erating said indicating mechanism and control-
ling said perforating mechanism, a plurality of
keys, and permutation mechanism controlled by
said keys operative to initiate and control the op-
eration of the motor driven means, said motor’
driven means acting to selectively conftrol the
operation of said indicating mechanism and said
perforating mechanism according to the key
actuated. .

5.In a keyboard perforator, perforating
mechanism, indicating mechanism, a single elec-
tro-magnetic device for operating said perforat-
ing mechanism, a constantly rotating shaft, con-
necting mechanism between said shaft and said
indicating . mechanism comprising a series of
clutch mechanisms, and a plurality of keys for
controlling through said clutch mechanisms said
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perforating - mechanism and. said indicating -

mechanism. . }

6. In a keyboard device, a perforating mecha-
nism, a single magnet to operate the perforating
mechanism, a contact to control the magnet,
means to operate said contact, a constantly rotat-

'ing motor for driving said means, and ‘key con-

trolled means to control the functioning of said.
means. ' o

7. In a keyboard device, perforating mecha-
nism, a magnet to operate said perforating
mechanismm, a contact controlling the energiza-
tion of said magnet, a plurality of keys, means op=
erated by each of said character keys to control
the closure of said contact, and cam means oper-
ative independently of the length of time said
keys are actuated to control the duration of the
closure of said contact. , :

8. In a keyboard device, a perforating mecha-

nism, a plurality of keys, means
ating means, and cam means operative independ-

ently of the length of
to control said operating means. after its initia-

- tion into operation.

time said keys are actuated -

GO

“nism, means to operate said perforating mecha- .
controlled by each .
. of said keys to initiate the operation of said oper-

9. In a keyboard deVice, a perforating mecha- t

nism, _indiéating mechanism, a plurality of keys,
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means controlled by each of said keys to initiate
the operation of one of said mechanisms, and
means carried by said operated mechanism acting
subsequently to initiate the operation of the other
of said mechanisms.

10. The method of preparing a perforated tape
for the control of type-casting machines and the
like which comprises the steps of making perfora-
tions in a tape to represent characters and word
spaces in accordance with a predetermined code,
said code including a plurality of combinations
of perforations for each different width of word

spaces, and justifying the perforated matter by"

altering the code combinations of perforations
representing the word spaces to one of said plu-
rality of code combinations allotted to each
different width of word spaces. .

. 11. The method of preparing a perforated tape
for the control of type-casting machines and the
like which comprises the steps of making perfo-~
rations in a tape to represent characters and
word spaces in accordance with a predetermined
code, said code including a plurality of different
combinations of perforations for each different
width of word spaces, indicating the amount of
justification necessary as the perforations are
made, and justifying the perforated matter by
altering the code combinations of perforations
representing the word spaces to one of said plu-
rality of different code combinations allotted to
each different width of word spaces. .

12, The method of preparing a perforated tape
for the control of type-casting machines and the
like which comprises the steps of making perfo-
rations in "a tape to represent characters and
word spaces in accordance with a predetermined
code, said code including a plurality of combina-
tions of perforations for each different width of
word spaces, indicating the range of minimum
and maximum justification in a given length of

line ‘continuocusly as the perforations are made,

and justifying the perforated matter when neces-
sary by altering 'the code combinations of perfo-
rations representing the word spaces to one of
said plurality of code combinations allotted to
each different width of word spaces. °

13. In a keyboard perforator, a perforating
device, a counting device including a constantly
rotating shaft and a plurality of unit wheels
mounted on said shaft, a first permutation device
directly controlling said perforating device, a
second permutation device adapted to control
through the instrumentality of said unit wheels
said counting device, and key operated means to
simultaneously control both of said permutation
devices. o

14. In a keyboard perforator, a perforating de-
vice, a counting device, selector mechanisms in-
divdual to each of said devices, a series of key-
levers, a corresponding series of code bars disposed
parallel to said keylevers and adapted to operate

“the seléctor mechanism individual to the count-
. ing device, and means to move said ccde bars in

unison to either of two positions so that said per-
forating device is operated invariably in the same
manner and said counting device is aperated in
either of two different manners each time a key-
lever is depressed. '
15. In combination with a keyboard perforator
suitable for the production of perforated tape
representing successive lines made up of char-
acters of different widths, a perforating device,
means for indicating the amount of space left in
& line, a plurality of keys, a constantly rotating
shaft, a plurality of clutch mechanisms. said
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clutch mechanisms adapted for variably connect-
ing said shaft to said means to variably operate
said means according to the key depressed, and
means whereby said perforating device is simul-
taneously operated variably according to the key
operated.

16. The method of preparing a perforated tape
for the control of type-casting machines and the
like which comprises the steps of making per-
forations in a tape to represent characters and
non-expansible word spacers in accordance with a
predetermined telegraphic code, said telegraphic

-code including two difierent combinations of per-

forations for each width of said word spacers, and
Justifying the perforated matter by altering the
code combination of perforations representing the
non-expansible word spacers to different code
combinations allotted to the widths of said word
spacers. ) B

17. In an apparatus for preparing a record to
be used to control line composing machines, a
plurality of character keys, a shift key, indicat-
ing mechanism, means to operate said indicating
mechanism according to the character key
actuated, permutation mechanism variably op-
erated by said character keys simultaneously
with the operation of said means, and means
controlled by said shift key to render said in-
dicating mechanism operable differently while the
permutation mechanism is operated invariably in
the same way upon the actuation of the same
character key subsequent to the actuation of said
shift key.

18. In an apparatus for preparing a record to
be used to control line composing machines, a
selector mechanism, a clutch mechanism, a per-
forating mechanism and a counting mechanism

30

operated through the instrumentality of the selec~ |

tor mechanism, said counting mechanism includ-
ing a unidirectional counting organ, the incre-
mental progressive movement of which is con-
trolled by said clutch mechanism.

19. In an apparatus for preparing a record to
be used to control line composing machines, a per-

‘forating mechanism, a counting mechanism, a

group of transversely superpositioned keylevers
and combination bars for controlling said per-
forating mechanism, the combination of another
group of levers and bars for actuating the count-
ing mechanism, and means for effecting a rela-
tive shifting movement between the last men-
tioned levers and bars whereby the counting
mechanism may be operated variably while the

- perforating mechanism is operated invariably in

the same manner.

20. In an apparatus for preparing a record to
be used to control line composing machines, a
perforating mechanism, a counting mechanism, a
group of transversely superpositioned keylevers
and combination bars for controlling said per-
forating mechanism, the combination of another
group of transversely superpositioned levers and
bars for actuating the counting mechanism, and
means for effecting a longitudinal shifting move-

.ment of the last mentioned levers whereby the

counting mechanism may be operated variably.
while the perforating mechanism is operated in-
variably in the same manner.

- 21 In an apparatus for preparing a.record to
be used to control line composing machines, a

‘perforating mechanism, a counting mechanism, a

group of transversely. superpositioned keylevers
and- combination bars for controlling said per-
forating mechanism, the combination of another

group of elements provided with coded projec-

40

60

65

75



-

wt

13

Tt

5,000,020 S o

tions and bars for actuating the counting mecha-
nism, and means for effecting a relative shifting
movement between the coded elements and the
bars whereby the counting mechanism may be
operated variably while the perforating mecha-
nism is operated invariably in the same manner.

22. In an apparatus for preparing a record to
be used to’ control line composing machines, a
séries of primary bars, a corresponding series of
secondary bars, a plurality of mechanisms, selec-
tor mechanisms individual to each of said mecha-~
nisms, one of said selector mechanisms actuated
directly by said primary bars and another of said
selector mechanisms actuated indirectly by said
primary bars through the instrumentality of said
secondary bars, and means for effecting the rela-

~ tive movement between said secondary bars and

their selector mechanism to vary the intercontrol
thereof, -

23. In an apparatus for preparing a record to
be used to control line composing machines, a
series of primary bars, a series of secondary bars,
& plurality of mechanisms, selector mechanisms

individual to each of said mechanisms, one of said"

selector mechanisms actuated directly by said
primary bars and another of said selector mech-
anisms actuated indirectly by said primary bars
through the instrumentality of said secondary
bars; and means whereby said secondary bars
may be collectively shiftable longitudinally to
vary their effect upon the appurtenant selector
mechanism, i

24. Tn an apparatus for preparing & record to
be used to control line composing machines, a
series of keys, a first group of transversely super-
positioned levers &nd combination bars, a perfo-
rating mechanism operated thereby, a second
group of transversely superpositioned .levers and
bars, a counting mechanism operated thereby,
means to operate both groups in accordance with
the key depressed, and means to shift said last
recited levers collectively to vary the effect there-
of on their appurtenant bars. .

95. In an apparatus for preparing a record to
be used to control line composing machines, a
perforating device, a counting device including
a constantly rotating shaft and an incrementally
operable mechanism having a unidirectional
movement operatively associated with said shaft,
g first permutation device directly controlling

.said perforating device, a second permutation

device adapted to conirol through the instru-
mentality of said mechanism said counting de-

_vice, and key operated means to control simul-

taneously both of said permutation devices.

26. In an apparatus for preparing a record to
be used to control line composing machines, a
series of keys, a perforating device, a counting
device, selector mechanisms individual to said
devices one superposed over the other and opera-
tively connected therewith, said superposed se-
lector mechanism adapted to be conditioned for
operation in either of two different manners while

the other selector mechanism-is operable invari--

ably in the same manner each time a key is oper-
ated.

27. In an apparatus for preparing a record to
be used to control line composing machines, a plu-
rality of character keys, a shift key, indicating
mechanism, means to operate said indicating
mechanism according to the character key actu-
ated, permutation mechanism variably operated
by said character keys simultaneously with the op-
eration of said means, means controlled by said
shift key to render said indicating mechanism

has

operable differently while the permuftation mech-
anism is operated invariably in the same way upon
the actuation of the same character key subse-
quent to the actuation of said shift key, and a
perforating mechanism controlled by said per-
mutation mechanism.

28. In a machine for perforating a tape to be
used to control composing machines of the cast-
ing type, means for making perforations in the
tape to represent successive lines made up of
characters of different widths, means for indicat~
ing the amount of space left in a line, a constant-
1y rotating shaft, a plurality of keys controlling
said perforating mechanism, and clutch mech-
anism comprising a power driven clutch indi-
vidual to each width of character to be cast con-
trolled by said keys to connect said constantly
rotating shaft to said indicating means and acting
to operate said indicating means variably ac-
cording {o the key depressed. - )

29. In a keyboard device for perforating tape
for controlling linecasting and composing ma-
chines of individual matrix type, means for pro-
ducing perforations representative of consecu-
tive characters and word spacers, means for in-
dicating the free space left in a line, a series of
keylevers, two independently responsive sets of
selector bars, one set for controlling said perforat-
ing means and the other set for controlling said
indicating means, said sets being arranged trans-
versely of the keylevers, means whereby said se-
lector bars are moved simultaneously and inde-
pendently of other.bars of their set for indicating
through said indicating means the cumulative
thickness of the characters and perforating a
tape in accordance therewith, and means in-
cluded in said indicating means for indicating
the cumulative expansibility of the word spacers,
said indicating means also provided with means
cooperative with said last mentioned means to de-
termine the justifiability of a line of matrices.

30. In a keyboard device for perforating a tape
for controlling linecasting and composing ma-
chines of individual matrix type, means for pro-
ducing perforations representative of consecutive
characters and word spacers, means for indicat-

ing the free space left in a line, a series of key-

levers, two independently responsive sets of se-
lector bars, one set for controlling said perforat-
ing means and the other set for controlling said
indicating means, said sets being arranged trans-

versely of the keylevers, means whereby said se--

lector bars are moved simultaneously and inde-
pendently of other bars of their set for indicating
through said indicating means the cumulative
thickness of the characters and perforating a
tape in accordance therewith, and a spacer key
which is adapted to produce a perforation in the
tape and simultaneously to effect a change in the
indicating means to correspond to the increment
of expansibility provided by a word spacer.

31. In an apparatus for preparing a record to
be used to control line composing machines, a
series of keys, a first group of transversely super-
positioned levers and combination bars, a perfo-
rating mechanism controlled thereby, a second
group of transversely superpositioned levers and
bars, a counting mechanism controlled thereby,
means to operate both groups of levers and bars
in accordance with the key depressed, the bars
of the second group being operated indirectly by

the levers of the first group through the instru-.

mentality of the levers of the second group, and
solely mechanical means actuated upon the oper-
ation of said second group of bars for effecting
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the operation of the counting mechanism in ac-
cordance with their actuation.

- 32. In an apparatus for preparing a record to
be used to control line composing machines, a

§ series of keys, a first group of transversely super-

10

15

positioned levers and combination bars, a perfo-
rating mechanism operated thereby, a second
group of transversely superpositioned elements
provided with coded projections and bars, a
counting mechanism operated thereby, means to
operate both groups in accordance with the key
depressed, and means to shift said last cited ele-
ments collectively to vary the effect thereof on
their appurtenant bars.

33. In an apparatus for preparing a record to
be used to control line composing machines, a
series of keys, a first group of transversely super-

2,000,029

positioned levers and combination bars, a perfo-
rating mechanism controlled thereby, a second
group of transversely superpositioned elements
provided with coded projections and bars, a
counting mechanism controlled thereby, means
to operate both groups in accordance with the
key depressed, the bars of the second group being
operated indirectly by the levers of the first
group through the instrumentality of the ele-
ments of the second group, and solely mechanical
means actuated upon the operation of said
second group of bars for effecting the operation

of the counting mechanism in aqco‘rdance with

their actuation.

EDWARD E. KLEINSCHMIDT.
LOUIS M. POTTS.
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