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This invention relates to linecasting and com-
posing machin€s .and particularly to the opera-
tion of such machines by signal responsive appa-
ratus.

An object of the invention is to modify the
operation of the signal responsive control appa-
ratus, upon a predetermination of the appear-

ance of the signals in certain sequences, prior to’

the exercise of control by said signals.
Commercially available linecasting machines
include mechanism for releasing matrices from
the matrix storage magazines, and each matrix
release mechanism requires a certain interval of
time in which to effect the release of a matrix
and return to normal position so as to be pre-
pared for the next matrix release operation. The
time required for the completion of a cycle of
operation of the matrix release mechanism of
various machines may vary and even in a single
machine, certain of the matrix release mecha-
nisms may operate more rapidly than others.
When the composition of lines involves no
paired characters, the composing mechanism may
be operated with such rapidity as to result in
overlap in the operation of the several matrix
release mechanisms. However, when a char-
acter is repeated one or more times during com-
position, there can be no overlap in the operation

of the mechanism for releasing the matrix of -

that character, as the releasing mechanism must
return to normal condition before it can be op-
erated again to effect the release of the second
of the matrices.

When supervision by automatic control appa-
ratus is imposed upon linecasting and composing
machines, the speed of composition is limited
only by the capabilities of the linecasting and
composing machine, as the control apparatus it-
self may be operated as rapidly as desired. Thus
the automatic control apparatus may be oper-
ated at a speed to take full advantage of overlap
in the operation of release mechanisms assigned
to effect the release of different matrices. Oper-

ation of the lnecasting and composing machine -

at maximum efficiency is thus attained. The re-

peated release of matrices from the same maftrix -

storage channel when the linecasting and com-
posing machine is operated from an automatic

‘control apparatus, requires that-operation of the

control apparatus be retarded or temporarily in-
terrupted to permit the operated matrix release
‘mechanism to return to nonnal before being again
set in operation.

Accordlng to the present mvention there is

(CL 199--18)

provided in an apparatus operable under the con-
trol of perforated tape for supervising the opera-
tion of a linecasting and composing machine, an
instrumentality for delaying the response of the
perforated tape controlled mechanism to repeated 5
" matrix release control signals in the tape. This
is accomplished by providing in the record reader
portion of the control mechanism, which includes
a set of levers carrying sensing pins for sensing
the perforations in the tape, a second set of feeler
levers provided with sensing pins for effecting
the pre-sensing of signal combinations prior to
their presentation to the main sensing pins.
Thus, when the principal and auxiliary sensing .
pins are simultaneously sensing identical signal 1§
combinations, the two sets of feeler levers will be
identically positioned. It 'is this identity of posi-
tionment of the two sets of feeler levers through
which a delay to insure the proper relea.se of re-
peated characters is accomplished.: 20

In one embodiment of the invention, the s1mu1-
taneous presentation of a pair of identical signals
to the two sets of sensing pins results in a delay
in the presentation of the second signal combi-
nation to the principal sensing pins during which o
the release of the first of the two identical mat-
rices may be effected and the matrix release
mechamsm restored to normal. =~

‘In another embodiment of the invention, the
record reader mechanism. operates in the same gg
manner in response to not more than two suc-
cessive identical signals as it does in response .
to two successive different signals to insert no
delay before the release of the second matrix.
However, if the next signal is identical with:the gg
first two, it will not be permitted to become effec-
tive immediately but its eﬁectweness will be de-
layed.

In general, the invention is -disclosed herein
as applied to an automatic control apparatus for 40 -
linecasting and composing machines according to
the disclosure of application Serial No. 600 606
‘filed March 23; 1932, by Howard L. Krum et al.,
which matured into Patent No. 2,091,286 on Au-
gust. 31, 1937, A delay mechanism, with which 45
the present invention has been coordinated and
the fundamental elements of which are shown
herein, is fully disclosed and described. in-appli-
cation Serial No. 704,467, filed December 29, 1933;
by L. M. Walden, which matured into Patent No. 5,
2,090,654 .on August 24, 1937.- Reference is also’
made to Patent No. 2,104,030 granted  January 4,
.1938, to the present applicant, which. discloses a
mechanism for inserting delays upon the presen-
tation of repeated character signals to the record 55
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reader of an automatic control unit for line-
casting and composing machines.

Por a full and complete understanding of the
invention, reference may be had to the follow-
ing detailed description, taken in conjunction
with the accompanying drawing in which,

Fig. 1 is a diagrammatic perspective view of a
record reader mechanism into which has been
embodied the inyention in one of its forms;

Fig, 2 is substantially an elevational view of
the mechanism shown in Fig. 1;

Fig, 3 is a vertical sectional view taken approx-
imately on the line 3—3 of Fig. 2; and

Pig. 4 is substantially an ‘elevational view in
diagrammatic form showing a modified embodi-
ment of the invention.

Referring now to the drawing in which like ref-
erence numerals designate corresponding parts
throughout the several views and particularly to
Figs. 1 to 3 inclusive, reference numeral {1 indi-
cates tape sensing levers rockably mounted upon
common pivot rod 12. Levers il have oppositely

" extending arms (3 and {4, the former of whiéh
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are provided at their outer ends with upstanding
tape sensing pins (5. Tape sensing levers I are
biased in counterclockwise direction, as viewed
in Fig. 2, by springs i1, which have been omitted
from Fig. 1 for the sake of clarity, and are pro-
vided in the body portion thereof with circular
apertures 18 through which extends a fixed rod
18 to limit the movement of levers 1. Arms {4
of the tape sensing levers [l are presented in the
operating path of bar 21 carried by bail 22 which
is rockably mounted upon pivot rod 23. Bail 22
is biased in clockwise direction, as viewed in Fig.
2, by tension spring 24. Pivot rod 23 also sup-
ports bail 26 provided with arm 27, which carries
at its free end roller 28 which engages cam 29
carried by record reader shaft 31. A compression
spring 32 held in position by screw 33 is disposed
between bails 26 and 22 and serves as a yieldable
interconnection. through which motion is im-
parted from bail 26 to bail 22 which, through rod
2§, imparts clockwise rotation to tape sensing

. levers 11, as viewed in Fig. 2, and effects with-

drawal of tape sensing pins I5 from a perforated
signal storage control.tape (not shown), as is
fully set forth in any of the hereinbefore identi-
fied applications.

Tape sensing levers { I terminate at their lower
ends in spaced prongs 36. ‘Below each of the tape
sensing levers i1, a T-shaped transfer lever 317
is rockably mounted upon a rod 38 carried by
transfer bail 39. Bail 39 is rockably mounted
upon pivot rod 41 and is provided with arm 46
which carries adjusting screw 43. A transfer bail
operating lever 44 in the form of a bell crank
has arm 42 thereof presenfed azainst adjusting
screw 43. Extending between arm 46 of bail 39
and lever 44 is a spring 45 which holds the two
levers in the position shown and through which
movement is effected. Transfer bail operating
lever 44 has cam follower roller 471 presented in
engagement with a transfer cam (not shown)
carried by record reader shaft 31, and is oper-
able by its cam in counterclockmse direction, as
viewed in Fig. 2, to impart counterclockwise ro-
tation to transfer bail 39 through - spring 45 to
lift T-shaped transfer levers 37 for cooperation
with tape sensing levers II in & manner which
wiil now be described.

The laterally extending portions of T-shaped
transfer lever 3T have upstanding abutments 48
spaced apart a greater distance than the distance
between the depending prongs 36 of tape sensing

2,152,641
‘levers H.

The spacing of abutments 48 of trans-
fer levers 37 is such that when a tape sensing
lever Il is-presented in its extreme clockwise po-
sition, which occurs when its tape sensing pin
encounters an imperforate portion of the tape,
the left-hand prong 36 of the tape sensing lever
will be presented in alighment with and in the
path of the left-hand abutment 48 of the associ-
ated transfer lever 31. Conversely, when a tape
sensing lever Il is presented in its extreme coun~
terclockwise position, which condition exists when
its tape sensing pin encounters and projects
through a perforation in the tape, the right-hand
prong 36 of the tape sensing lever is presented
in alignmen} with and in the path of the right-
hand sbutment 48 of the associated transfer lever
31. Rod 38 carried by transfer bail 39 lifts trans-~
fer levers 31, upon operation of transfer bail op-
erating lever 44, a distance in excess of that re-
quired to bring one of the abutments 48 of each
of T-levers 31 into engagement with prongs 36 of
those of the tape sensing levers tl which have
been set under the control of a signal combina-
tion in the tape in positions different from those
in which they were presented according to the
preceding signal combination. Thus a T-lever,
upon coming irito engagement with a prong 36 of
a tape sensing lever (1 before the T-lever reaches
its limit of travel, will be rocked clockwise or
counterclockwise about tod 38, depending upon
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the position in which- the tape. sensing lever is -

presented. It will be evident from this that when
the tape sensing levers have been set in accord-
ance with a signal combination in the tape, and
the transfer. bail 39 has been actuated, the T-
shaped transfer levers will be set in extreme
clockwise or. counterclockwise positions in ac-
cordance with the signal combination in the tépe.

The intermediate or vertical portions of trans-
fer levers 37 are formed at their lower extiemi-
ties with disc-like portions 49. These disc-like
portions are disposed in parallel sided -notches
51 formed in the upper edges of link bars or ex-
tensions 52 of code bars 53. Thus, a§ each of
the T-shaped transfer levers 37 is set in its ex-
treme clockwise position under the control-of its
associated tape sensing lever 1f, the code bar
extension 52 and code bar 53 articulated to.it
are set in extreme left-hand position. Con-
versely, each of the transfer levers 37 that is set
in extreme counterclockwise position effects the
presentation -of its associated code bhar 53 and
extension or link bar 52 in extreme right-hand
position. The disc-like portions 49 of transfer
levers 37 and the notches 51 .of link bars 52 are
so proportioned that the disc-like portions 49 are
not lifted out of the notches 51 -when the trans-
fer levers 37 travel upwardly due to operation ot
the transfer bail 39.

Code -bars 53 have their edges provided with
notches and lugs in accordance with the code
upon which the apparatus is to be operated, which
may be a permutation code, so that for each

- permutational setting of code bars 53 in accord- "

ance with a signal combination interpreted by
tape sensing levers 11, one and only one align-
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ment of notches transversely of the code bars 53 -

is established. Extending longitudinally of the
code bars 53 and parallel thereto is a rod 54 (Fig.
1), which carries a plurality of selectable bars
56 mounted thereon for rocking movement and

extending transversely of code bars §3. Select-

able bars 56 are biased by springs 57 for rock-
ing movement toward the edges of code bars 53
and info engagement with the lugs thereof, and
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when an alignment of notches is presented to
one of the selectable bars 56, that bar enters the
aligned notches under the influence of spring 57.
Through the operation of selectable bars 56 after
selection thereof, under the control of signals
presented to the tape -sensing mechanism, the
composing and line conveying functions of - the
linecasting and composing machine are con-
trolled. Reference may be had to the hereinbe-
fore mentioned Krum et al. patent for a com-
plete understanding of the manner in which se-
lectable bars 56 control the composing and line
conveying mechanism.

Feeding of the tape to present the signal com-
binations successively to the tape sensing pins
15 is effected by a sprocket (not shown), carried
by a shaft 58 (Fig. 2). Shaft 58 has keyed or
otherwise secured thereto a ratchet 59 with which
there cooperates a pawl 61 to effect feeding of the
tape. Tape feed pawl 61 is carried by one end of
a lever 62 which is rockably mounted upon pivot
rod 63 and is biased clockwise by tension spring
66 (not shown). At the end opposite to that
upon which tape feed pawl 6/ is carried, lever
62 is engaged by an adjustable screw 64 carried
by a lever 65 also mounted on pivot rod 63. Lever
65 carries a cam follower roller 61, which engages
a cam .(not shown) carried by record reader
shaft 31. . It will be evident that as lever 65 is

‘rocked counterclockwise (Fig. 2) by its operating

cam on record reader shaft 31, screw 64 engaging

" lever 62 rocks that lever-counterclockwise to lift
" pawl 6l $0 that it may engage an advance tooth
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of ratchet 59 preparatory to rotating the ratchet

-counterciockwise upon thé return stroke of lever

62 to feed the perforated tape past sensing pins
‘15, The réason for providing levers 62 and 65
instead of a single lever is that under certain cir-
cumstances, which will be described later, it is
desirable to block lever 82 in its extreme counter-
clockwise position o prevent feeding of the tape
while permitting lever 65 to rock alternately coun-
terclockwise and ¢lockwise under the control of
its operating cam carried by record reader shaft
31, which'is normally continuously rotatable.
Such an arrangement also provides a convenient
adjustment for the travel of the feed pawl 84,

All of the mecHanism heretofore described is
fully disclosed and described in the hereinbefore
identified Krum et al. patent. The mechanism
which is about to be described is not found in the
Krum et al. patent but is disclosed and described
in the above mentioned patent of L. M. Walden.
The purpose of the mechanism is to interpose
between the sensing of predetermined signal com-
binations and the selection of the selectable bar
56 responsive thereto a time delay interval which
may be of "a duration represented by several
cycles of operation of record reader shaft 3f.

1t may be noteu by reference to Figs. 1 and 3,
that six tape sensing levers 11 with arms i3 and
tape sensing pins {5 have been provided, and that

‘petween the third and fourth of the tape sensing

levers i1 is a lever 11 also pivoted on pivot pin

"12. and similar in all respects to tape sensing

levers {1 except that it has no arm correspond-
ing to arms {3 and no tape sensing pin. Central-
ly positioned lever 1f has depending prongs 12
sifilar to prongs 36 of tape sensing levers i
and intended for cooperation with the central one
of the T-shaped transfer levets 31. The center
one of the transfer levers 37 is articulated to a
link bar 13, which in fturn is connected to a
special bar 14 centered in the group of code bars
53. Bar 14 is provided with lugs which may

_ be described later.

3

block the selection of certain of the selectable
bars 56 when bar 14 is presented in one of its po-
sitions and which may unblock the same ones of

‘pars 56 to permit the selection thereof when bar

14 is presented- in-its other position. Blocking
of any one of the selectable bars 56 with reference
to either of the two positions which bar 14 may
occupy may be accomplished by providing lugs in
predetermined positions. - With - this arrange-
ment, an alignment of notches in bars §3 may be
presented to one of the selectable bars 56 which
may be unable to respond and enter the align-
ment of notches due to blocking by-a lug on bar
14. Withdrawal of the blocking lug to permit the
selectable bar 56 to enter the alighment of notches
may be accomplished by shifting bar T4, which is
shiftable under the control of pivoted lever Ti
associated with the tape sensing levers If and
through the operation of transfer bail 39, as will
Those of bars 56 which are to
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be left free for selection irrespective of the posi- .

tion of bar 14, are presented across a portion of

the edge of bar 74 which has no blocking lug. -

It will be observed that pivoted lever.Tf is nor-
mally presented in its extreme counterclockwise
position due to the biasing effect of spring {7,
and that through cooperation of the central one
of transfer levers 31 with lever. Ti, link bar 73
and blocking bar 14 are normally presented in
extreme left-hand positions, as viewed in Figs.
1and 2. . B T . S
As shown in Fig. 2, link bars 52 may be pro-
vided with notches 16 and link bar 13 may have
2 similar notch. A bail 17 pivoted at 18 extends
across link bars 52 and 13 and is provided with a
rod 19 extending across bars 52 and 13 directly
above the position occupied by notch 16 of central
link bar 13 when that bar is presented in its nor-
mal or extreme left-hand position. Notches 76
of link bars 52 are so positioned that for certain
permutational settings of bars 52 and code bars
53, notches 16 will be presented in alignment be-
low rod 19, whereupon bail T1 will be permitted
to respond to the biasing effect of tension spring
81. and will rock counterclockwise. Bail 1T is
provided with arm 82 extending upwardly
obliquely and terminating adjacent to and in
alignment with a downwardly obliquely extending
arm 83 carried by tape feed lever 62. ' The oper-
ation of tape feed lever 62 by its operating lever
65 under the control of the tape feed cam is such
that lever 62 is normally held in extreme counter-
clockwise position, at the proper time is per-
mitted by the cam to rock clockwise under the in-
fluence of spring 66 to effect feeding of the tape,
and is immediately restored to extreme counter-

_ clockwise position. Arm 83 of tape feed lever

62 is thus normally presented in its uppermost
position, and does not interfere with the presen-
tation of arm 82 of bail 1T in blocking relation
to arm 83. Arm 82 upon being rocked counter-
clockwise with bail 17 is-presented in blocking
relation to arm 83, and the tape feed lever 62 is
prevented from effecting feeding of the tape when
tape feed cam rotates into position for permitting
lever 62 to operate. ‘Tape feed operating lever 65
may continue to operate under the control of its
cam without interference by blocked lever 62,
by merely lifting screw 64 out of engagement with
tape feed lever 62.

At its extreme right-hand end, as viewed in

Fig. 2, tape feed operating lever 65 carries de-

pending pawl 84. This pawl is normally held out
of engagement with ratchet 86, carried by stub
shaft 81, by a projecting arm 85 mounted near
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‘tape sensing lever pivot rod 12.

4
the upper end of arm 82 of the hail 1T (Fig. 3).
Upon the. counterclockwise movement of bail m’
to bring its arm 82 into blocking position with
reference to depending arm 83 of tape feed lever
62, pawl 84 becomes free to rock clockwise about.
its pivotal mounting by a spring (not shown)
individual thereto, and thus to come into engage-
ment with ratchet 86. Stub shaft 87 also carries
a ratchet 88 with which is aligned a holding pawl
89 pivoted -at 91 to a fixed member. Pawl 89 is
biased in clockwise direction by tension spring 90
and is provided near its lower end with a trans-
versely extending arm 92 which is presented in
engagement with pawl 84 on the side opposite to

that which engages ratchet 86. Pawl 89 thus fol-.

lows the leftward and rightward movement of
pawl 84, and when the latter is permitted, by
obliquely extending arm 82, to move into engage-
ment with ratchet 86, pawl 89 moves into engage-
ment with ratchet 88 and becomes a holding pawl
for ratchets 86 and 88 and thus for stub shaft
81. A torsion spring 93 arranged around stub
shaft 87 and having one end secured to a sta-
tionary portion of the machine and the other
end secured to ratchet 88 rotates ratchets 86 and
88 when they are free of pawls 84 and 89, respec-
tively, into stop position which is settable and is
determined by the angular position on shaft 87
of an adjustable stop arm 95 which cooperates
with fixed stop 100.

Stub shaft 86 has rockably mounted thereon
a bail-shaped lever 94 which has arm 96 at one
end thereof and arms 97 and 98 at the other end.
Arm 97 of bail-shaped lever 94 extends into the
path of a pin 99 carried by ratchet 85. Arm 88
cooperates with a mechanism to be described
later. Arm 96 carries at its upper end an ad-
justable screw 101, the end of the shank of which
is presented in alignment with and substantially
in engagement with pivoted lever 11 carried by
! Bail-shaped lever
84 is . ckable counterclockwise by engagement
of pin 99 with arm 97 when ratchet 86 is oper-
ated by pawl 84, and is effective through screw
101 to rock lever 11 to its extreme clockwise po-
sition. )

The selection and operation of pivoted lever Ti
and blocking bar 14 under the control of the
ratchet feed mechanism will now be. described.
Upon. the setting of link bars 52 and code bars
53 under the contral of tape sensing levers I
into permutative position according to which
blocking bar 74 is to be rendered effective, an
alignment of notches 16 is presented to bar 19
carried by bail 11. The bail rotates counter-
clockwise to permit bar 19 to enter notches 16.
Tape feed lever 62 is held in its counterclockwise
position by its operating lever 65, and depending
blocking arm 83 is held out of the path of arm
82 of bail 7T1. Arm 82, under such conditions,
moves to its blocking position. ‘The counterclock-
wise rocking of arm 82 of bail 11 simultaneously
effects blocking of tape feed lever 62 through de-
pending arm 83 and permits pawls 84 and 89 to
come into engagement with their respective ratch-
ets 86 and 88. Lever $5 continues to be rocked
by its cam (not shown) as if effecting tape feed-
ing, but instead it lifts and lowers pawl 84. This
causes ratchet 86 to be rotated step by step, and
upon each feeding operation, pawl 89 holds ratch-
et 88 and prevents the ratchets and shaft 87 from
returning to normal position under the influence
of spring 93. The feeding of ratchet 86 brings
pin 99 into engagement with arm 97 of bail-
shaped lever 84 and continued ratchet feeding

.more detailed description.’
to be described comprises and embodies, individ-

2,152,641

‘causes counterclockwise rotation of bail-shaped
lever 94, as viewed in Figs. 1 and 2, to effect clock~
wise rocking of pivoted lever TH.

During the feeding of ratchet 86, transfer bail
39 undergoes repeated operation in timed relation

to.ratchet feed operating lever 65, both of these

elements being operated by cams carried by con-
tinuously rotatable shaft 31. Likewise, the tape
sensing pin withdrawing bail 22 operates repeat-
edly. However, since the tape feed is disabled

10 .

and the tape is held stationary, tape sensing levers

I repeatedly sense the same signal combination
and are set according to the same permutational
distribution prior to operation of transfer bail 39
and presentation of transfer lever 37 into coop-
eration with tape sensing levers {f. Thus the
transfer levers 37 find the same signal combina-
tion that they previously found, hence no move-
ment is imparted to link bars 52 and code bars
83. The next operation of transfer bail 39, after
bail-shaped lever 94 has rocked pivoted lever 11
to its extreme clockwise position, results in shift-
ing of link bar 13 and blocking bar 14, due to the
fact that the center one of transfer levers 37

finds lever Ti, with which it cooperates, shifted -

to a different position than that which it had
previously occupied, whereupon the transfer lever
rocks counterclockwise and shifts link bar 13 and
blocking bar 74 rightwardly, as viewed in Figs.
1 and 2. ’

The shifting of bar 13 rightwardly causes its
notch 716 to be moved rightwardly also, which
cams rod 81 to its unselected position, thus caus-
ing bail 17 to be rocked clockwise. Obliquely
extending arm 82 is thus. moved out of blocking
relation with depending arm 83 of tape feed lever
62, whereby tape feeding operation is resumed.
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Obliquely extendihg lever 82, in moving to its

unselected or extreme clockwise position, with-
draws pawl 84 from engagement with ratchet
86, and pawl 84, through arm 92, withdraws pawl
89 from engagement with ratchet 88. The ratch-
ets, thus being freed, respond to torsion spring
93 and rotate in clockwise direction to their stop
or normsal position. The release of ratchets 86
and 88 permits bail-shaped lever 94 to return to
its normal position and centrally located pivoted
lever 71 responds to the urge of its spring 17T and
returns to its extreme counterclockwise position.
Thereafter, upon the next operation of transfer
bail 39,"the center one of transfer levers 37 finds
lever Tl in its counterclockwise position and re-
stores centrally located link bar 13 and blocking
bar 14 to normal or left-hand position.
Apparatus, the operation of which has just been
described, which includes blocking bar 74 and the
mechanism for controlling it, is fully disclosed and
described in the hereinbefore mentioned patent to
L. M. Walden, to which reference may be had for
The mechanism now

ually and in combination with the mechanism
heretofore described, the invention of the present
application.

A pivot rod 102 is provided (Figs. 1 and 2) upon '

which are pivotally mounted auxiliary tape sens-

" ing levers 103, The auxiliary tape sensing levers

are provided with oppositely extending arms 104
and 106. 'The free ends of arms 106 are upwardly
turned and are prov1ded with tape sensing pins
107. Pins 107 are$qual in number to tape sensing
pins 15 carried by tape sensing levers i1, are pre-
sented adjacent to tape sensing pins 15, and the

centers of the two sets of pins coincide with the.

centers of the perforations of two adjacent code
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combinations in the control tape, so that two
signal combinations may be sensed simultane-
ously by the two sets of pins. Arms 104 of auxil-
iary tape sensing levers 103 correspond to arms 14
of principal tape sensing levers Il and are engaged
by a rod 108 extending beneath arms {04 trans-
versely thereof, said rod being carried by a bail
109 pivotally mounted upon pivot pin 111." Bail
109 is provided with a pin {2 which is disposed in
an elongated slot 113 in a link (14, which is artic-~
ulated to lever arm 27 which actuates the principal
sensing pin withdrawing bail 22. At its free end
which is the right-hand end as viewed in Fig. 2,
link 114 carries spring post 111 which is engaged
by one end of a tension spring 116, the other end
of which engages pin 112, Pin {12, slot 113, and
spring 116 establish a yieldable connection be-
tween link {14 and bail 109, so that when lever 21

is operated by its cam 29 to effect clockwise rota--

tion of the principal tape sensing levers i
through bail 22, bail 109 is rocked counterclock-

wise about pivot rod 111 by link |14, and auxiliary .

tape sensing levers 103 are rocked counterclock-
wise through bail rod 108 to effect withdrawal of
auxiliary sensing pins 107 from the tape simul-
taneously with the withdrawal of principal sens-
ing pins 15 to permit advancement of the tape.
Tension springs 118 bias auxiliary tape sensing
levers 103 in clockwise direction, thus tending to
present pins 107 in tape sensing position. Stop
rods 119 and 121 extending across the depending
arms of levers 103 limit rocking movement
thereof,

Each of the link bars 52 is provided at its

extreme right-hand end, as viewed in Figs. 1 and -
2, with a cut away portion, the walls of which are-

conformed to an incomplete cylinder. 'The disc-
shaped end 122 of a testing bar 123 is disposed in

- the recess afforded by the cutting away of the

partially eylindrical portion in each link bar 52,
Near its extreme right-hand end, each testing bar
123 is provided with a pair of upstanding abut-
ments 124. The lower end of the depending arm
of each of the auxiliary tape sensing levers 103 is
presented in alignment with the two upstanding
abutments 124 of the corresponding testing bar

123, and the spacing between the two abutments:

124 of a bar 123 is such that when an auxiliary
tape sensing lever is in extreme counterclockwise
position and the corresponding link bar 52 and
testing bar 123 are in -their extreme left-hand
positions, the right-hand abutment 124 is pre-
sented directly below the end of the tape sensing
lever, but if the testing bar is in its extreme right-
hand position, neither of its sbutments 124 is in
alignment with the lower end of auxiliary tape
sensing lever. Conversely, if an auxiliary tape

_sensing lever 103 is presented in its extreme clock-

-1

<t

wise posititon, and a corresponding bar 52 and
testing bar 123 are in there extreme right-hand
positions, the left-hand abutment 124 of the test-
ing bar will be presented directly beneath the
depending arm of the auxiliary sensing lever 103,
but if the testing bar is presented in its extreme
left-hand position, neither of its abutments will be
aligned with the end of the depending arm of the
auxiliary tape sensing lever. ‘
Testing bars 123 rest on a rod 126 carried by a
bail 127 pivotally mounted as-at 128. An arm 129
of bail 127 is connected by link 131 to an arm 132
of 2 bell crank lever (33 pivoted at 41. Spring
134, connected to bail arm 129, applies counter-
clockwise biasing to bail 127. Arm 136 of bell
crank lever 133 carries at its outer end cam fol-
lower roller” 131 which engages cam 138 carried by

5

continuously rotatable shaft 31. It will be ob-
served that cam {38 has a recess in the periphery
thereof, which at the proper time in the:cycle of
operation of shaft 31, releases bell crank lever 133
for counterclockwise rocking movement by power
supplied by spring 134 through link 131.

‘When bell crank lever {33 rocks counterclock-
wise, it reciprocates link 131 rightwardly, as
viewed in Pigs. 1 and 2, which in turn imparts
counterclockwise movement to lever arm 129 and
bail 127 to lift the outer or right-hand end of test~
ing bars 123, pivoting their disc-shaped portions
122 within the recesses in link bars 52, these move-
ments being conditioned upon a presentation of
all of the auxiliary sensing levers 103 out of block-
ing alignment with all of the upstanding abut-
ments 124 of testing bars 123. The circumstances
under which testing bars 123 may or may not be

10

15

blocked by auxiliary tape sensing levers 103 and -

the operation of the apparatus in consequence of
such conditions will be described later.

A bell crank lever 141 pivotally supported co-
axially with the pivotal support of testing bar
lifting bail 127 has an upwardly and obliquely
extending arm 142 in the operative path of which,
as it rocks counterclockwise, is a laterally ex-
tending portion 143 of arm 98 0f bail-shaped
lever 94. Arm 142 has a depending. finger 144
which rests on one of the arms of bail 12T and
the upper end of arm 142 is presentable in the
path of an arm 145 depending from tape feed
lever 62. Another arm 146 of bell crank lever
141 terminates adjacent to a blocking arm 141
of bail-shaped lever 148, which is pivoted at 149
and is biased in counterclockwise direction by
tension spring 151. By the engagement of finger
144 with the arm of bail 121, counterclockwise
rocking movement is imparted to bell crank lever
141 when testing bars 123 and tape sensing levers
103 permit bail 127 to undergo a full stroke of
rocking movement under the control of cam f38.
Arm 142 of lever 141 blocks arm {45 of tape feed
lever 62 and imparts counterclockwise rocking
movement to bail-shaped lever 94 through en-
gagement with laterally extending portion 143
to effect shifting of centrally located pivoted le-
ver Tt to its extreme clockwise position to the
same extent and in the same manner as if bail-
shaped lever 94 had been actuated by pin 99 car-
ried-by ratchet 86. As bell crank lever 141 rocks
counterclockwise to effect rocking of pivoted le-
ver Tl, the free end of its arm 46 clears the up-
per end of arm (47 of bail-shaped lever 148
which responds to the biasing effect of tension

spring 154 and rocks counterclockwise to pre-.

sent the upper end of arm 147 in blocking rela-
tion to arm 146 of bell crank lever 141. Pivoted
lever T1 is thus held in its extreme clockwise
position -for an interval to permit transfer bail
39 to lift T-shaped transfer lever 387 and to set
blocking bar T4 and link bar 13 in accordance
with the new setting of pivoted lever TI.
Centrally located link bar 13 has at its ex-
treme right-hand end an aperture similar to
those in link bars 52 into which is fitted the dise-
shaped portion of a slide bar 152, the free end
of which rests upon rod 126 of testing bar op-
erating bail 127, and which has intermediate its
end, a depending arm 153. Bail-shaped blocking
lever 148 has an upstanding arm (54, which is
presented in alighment and immediately to the

right (as viewed in Figs. 1 and 2) of arm 153

of slide bar 152 when the latter is in its extreme
left-hand position, which is the condition when
pivoted lever 71 occupies its normal or extreme
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. counterclockwise position,
.14 and lnk bar 13 are moved to the right by

When blo'ckiné ‘bar

movement of the centrally.located one of. T-

_shaped transfer levers 137 into engagement with
the shifted pivoted lever 11, depending arm 153

of slide bar 182 is shifted rightwardly and bail-

. shaped lever 148 is rocked in clockwise direction

10

against the fension of spring 151 to effect with-
drawal of arm (47 of lever 148 from blocking
engagement with arm- 146 .of bell crank {41, -Bell

- crank lever [41 is thus released and is permitted

15

to return to its normal position; it being under-

stood that bail 121, being operated in accordance
with the contour of cam ‘138, had returned to
its extreme clockwise position after the latch-
ing of bell crank lever {41 in its extreme counter-

clockwise position. Bail 121 therefore does not ' .

. block arm 144 of lever I41 nor otherwise prevent

20

80
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the return of bell crank lever {41 to its normal. -

position. Bail-shaped lever 94 kewise returns to
its normal position and permits centrally located .
pivoted lever T{ to return ‘to its counterclock-
wise or normal position.

The restoration of bell crank lever 181 ‘to its

-normal position effects unblocking of depending :

arm 145 carrled by tape Ieed ratchet operating

lever 62. Normal tape Teeding operation is re:-

sumed, and upon the next operation of trans-
fer bail 39, link bar T3 and blocking bar T4 are:
restored to their extreme left-hand pos1tions due
to previous restoration of pivoted lever 11 to its
extreme counterclockwise position.

interruption of the tape feed mechanism is de-
pendent upon a condition of non-interference
with or non-blocking of testing bars 123 by aux-

iliary tape sensing levers 103. 'This condition
exists when principal tape sensing levers 11 and

auxilary tape sensing levers 102 are sensing
identical signal combinations simultaneously.

By way of illustration of the foregping state- .

ment, let it be assumed that identical ‘signal
combinations are presented to the two sets of
sensing ' levers -and.that-these signal combina-

tlons comprise a perforation presented to the
foremost (as viewed in Figs. 1'and 2) $ensing pin.

: in, each set and imperforate portions of the tape

" presented to the remaining five pins in each set.
* Upon the release of the tape sensing levers by
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their respective bails to permit them to sense:the . .

_signal -combinations, the  foremost one ‘of the

,principal taps sensing’ levers 11 will rock into its.
counterclockwise position as its tape sensing pin
18 enters the perforation,and the remaining tape -

sensing levers in the set will be presented in their

extreme clockwise positions, whereas the fore-

most of the auxiliary tape sensing levers  103-
will move into its extreme clockwise position and
the others will be presented in extreme counter-
clockwise position. Upon opera.tion of* transfer

bail 89, the foremost of link bars 52 and code.

bars 53 will be shifted to their extreme left~-hand
positions and the remaining link ‘bars and code .
bars will be presented in extreme right-hand .
positions.” Testing bars 128 will be correspond-
ingly positioned. As previously stated, an auxil-

~ lary tape sensing lever 103 presented: in ‘coun- -
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terclockwise position blocks -a testing bar 123

presented in extreme left-hand position and a.

sensing lever 103 presented in clockwise position
blocks a testing bar 123 presented in.extreme
right-hand position. With all but the foremost
of sensing levers 103 presented in counterclock-
wise position and all but the corresponding one
of the slide bars 123 presented in extreme right- -

8

‘ ‘As previ-
ously stated, the operation of bail 127 to effect

2,153,641

" tlon of recess-in. cam 138 to cam follower 137,

bail I27 can operate through its full cycle to rock:

bell crank lever 141 counterclockwise, which in-
terrupts the tape feeding mechanism, rocks piv-
oted lever Ti to-its extreme clockwise position,
and becomes latched in its operated position.

If the signal combination presented to auxil-

" iary .tape sensing levels. 103 should differ from

that presented to principal tape sensing levers I,
one or more of auxiliary tape sensing levers H
would be presented in a position different from
that set forth in the-above described hypotheti-
cal and illustrative signal sensing condition. The
auxiliary sensing lever or levers would be pre-
sented in position to oppose and block the lifting
of the corresponding testing bar or bars 123 by
bail 121 so that bell crank lever. {41. would not
be rocked :and-normal tape ‘feeding would not
be interrupted..
upon the presentation of any two identical signal

hand position, none of the tape sensing levers
103 blocks a testing bar 123, and upon presenta-

10
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Thus :it will be observed that .

combinations to.the two sets .of tape sensing pins -

s1mu1taneously, the-second of the two signal com-_

binations is not advanced to the principal sens-

«ing pins in the normal manner, but the advance-

. ment of the -tape is delayed for the interval.re-
‘quired to set ‘pivoted lever 71 by operation of
- bail 121 and to transfer this setting to link bar 13,

“ which interval is represented- by substantially

one cycle of operation of shaft 3.

_The timing of the several operations is con-
trolled by record reader shaft 31, since all of the
operating cams are carried by tha.t shaft. Tim-
ing can best be understood by-reference to the
- following description of the several operations
.arranged in chronological order. . Assuming that

25
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.levér-arm 21 has been rocked counterclockWise‘ C

by its cam 29 to withdraw the tape sensing pins
15 and 10T from the -tape and that tape feed
lever 65 has operated to advance the tape to
present the first of two identical’ signal combina-
tions to tape sensing pins §5 and the second to
pins-401, cam 29 permits lever 2T to return to its

extreme clockwise position whereby tape sensing

pins 16 and (07 are presented to the two signal
combinations and the tape sensing levers {1 and

40

103 are positioned permutatively in .accordance.

with the signals.
-erated by its car to effect positionment of link
bars 52 and code: bars §3. During the transfer
‘operation, selectable bars 56 are held out. of en-

Transfer bail 38 is thén op-. '

50

gagement: with code bars 83 by a spreader cam g
which is- operated under the control of shaft 31 .

.-and which 15 not shown herein but is fully dis-
closed in the Krum et al. patent hereinbefore iden-

" tifled.

is completed, selectable bars 66 are permitted to
" come infto engagement with code bars 53 and

Immedldtely after the setting of code bars 53 :

that selectable bar which finds an alignment of

notches comes into selected position for actuation
. to control a composing operation of the linecast-
.ing and composing machine. Also, immediately:
.after the operatio_n of transfer bail 39, the recess
in cam: {38 is presented to its cam follower 131
~and bail 121 is permitted to operate to test the
setting of auxiliary tape sensing levers 103.
Levers 103 are so positioned with respect to test-

ing bars 123 that they affect no blocking thereof .

and bail 127 is able to operate through -a full

70

cycle; whereby tape feeding is blocked, pivoted
lever Tl is moved to its extreme clockwise posi- -

. tion, and lever 41 is latched in operated posi-.-
“tion to maintain these conditions Full use has
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thus been made of the setiings of both sets of
tape sensing levers and they may now be with-
drawn from tape sensing position by operation of
lever arm 21, thus completing one.cycle of opera-
tion of shaft 31.

Following withdrawal of the tape sensing pins
from the tape, tape feed operating lever 65 is
actuated by its cam but the actuation is idle since

‘tape feed lever 62 is blocked and cannot operate

ratchet 59 to effect feeding of the tape. - There-
fore, when cam 29 permits lever arm 27 to be re-
stored to its extreme clockwise position, both sets
of tape sensing pins are presented fo the same
signal combinations that they previously sensed.
As stated in the preceding paragraph the next
operation is that of transfer bail 39 which is able
to effect movement of link bar 13 and blockmg
bar 18 only, as code bars T4 are already set in the
proper position in accordance with the positions
of tape sensing levers 11. ~The shifting of link

- bar 13 to its extreme right-hand position effects
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- 'sensing pins 15 and the next signal combination
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unlatching of lever 141, as previously described,

-and the shifting of blockmg bar 14 establishes

an important condition; namely, the presentation
of its blocking lugs in oppesition to all of the
selectable bars 56 that control operations’in the
repetition of which a delay is required. This
blocking is important because immediately ‘fol-
lowing the operation of the transfer bail, select-
able bars 56 are permitted to seek selection and

that bar which had been previously selected and
-to which an alignment of notches in code bars
53 is still presented would be selected and oper- .
“ated a second time for a single signal combina-

tion presented to tape sensing pins I5.

The unletching of lever 141 due to nghtward
shifting of link bar 13 permits the return of
pivoted lever T1 to its extreme cqunterclockwise
position and permits tape feed lever 62, which

was of necessity blocked in its extreme. counter-

clockwise position, to return to its clockwise posi-

tion under the influence of spring 66 upon with-

drawal of tape sensing pins I5 and {07 at the

“beginning of the third cycle of operation of shaft

31. The tapeis thus fed to present the second
of the two identical signal combinations to tape

to pins 101. Following the feeding of the tape
‘and the sensmg of the signal combinations in the

third cycle, transfer bail 39 operates and since -

tape sensing levers 1{ are arranged as in the
preceding cycle and code bars 53 are correspond-
ingly .produced, link bar 13 and blocking bar T4
only are to be moved in view of the restoration of
pivoted lever 11 to its normal position.
transfer accomplishes the restoration of link bar
13 and blocking bar 14 to their normal positions.

That selectable bar 56 to which an alignment of "

notches is presented is now free to be selected.
Immediately after the transfer operation, cam
138 releases hail 127 for operation and it will or
will not be fully operated depending upon the
"positionment of auxiliary tape sensing levers 103.
The response of bail 127 will determine whether
another delay is to be effected or whether normal
operation of the record reader mechanism is to
be resumed.

Under certain circumstances, it may be found

undesirable to interrupt the normal passage of
successive identical signals through the record
reader.
through and ejected from the perforating mech-
anism of the apparatus for preparing the tape
for control of a linecasting and composing ma-
chine by simultaneously depression of the “tape”

The -

166 of bell erank 133.

For example, tape is sometimes passed

key and a repeat key. Take thus produced car-

. ries only the perforations internided for coopera-

tion with the feed sprocket and from the stand-
point of a permutation code, represents repeated
all blank signal combinations.
custom to obliterate signal combinations of groups

of signal combinations for the purpose of effect-"

ing corrections by converting them to .the

~ “rubout” combination, which has a perforation in.

all possible code positions. “Tape” and “rubout”
signal combinations exercise no controlling effect

Also, it is the -

7

-

10

over a linecasting and composing machine. There -

_is, therefore, no reason for delaying the presen-.

tation of successive ones of such signals and it is
in fact desirable that a series of them shall be
passed through the record reader mechanism as
rapidly as possible, for the reason’that the line-

casting machins is standing idle while such sig-’

nal combinations are being sensed. "~ -
Accordingly, it is proposed to disable the repeat

scribed with reference to certain signal combina~
tions  of which “tape” and “rubout” are out-

standing examples. Bail 16{ (Figs. 1 and 2) may.

be employed for disabling the repeat character

. delay mechanism. This bail is pivoted at 162
. and has-rod 163 spanning link bars 52 and 13 .

similar to bar ‘19 of bail 11. Bail (61 is pro-
vided with upstanding arin 164 which terminates
just below an arm 166 carried by testing bar lift-

15
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" character delay mechanism hereinbefore de- -

25

30

ing bail bell-crank 133. In the normal position

of bail 161, its arm 64 just clears the free end

of arm (66 of bell crank 183. It is proposed to

provide notches in link bars-62 similar to notches

16 heretofore described;, and so positioned with
"reference to rod 163 of bail 161 that when link

35,

bars 52 have been set-in accordance with a signal

combination. with- reference to which the repeat

- character delay mechanism is to be disabled, an
.alignment of notches will be preserited to rod

163 whereby bail 161 will be enabled to rock clock-
wise under the 1nﬂuence ‘of sprmg 165 to present

40

the free end of its arm ‘164 in blocking relation . -

to.arm (66 of bell crank 133... Thereafter, upon

the presentation of the recess in cam 138 to cam
follower - 137, ‘bell crank lever -133 will be pre-
vented .from rocking and bail (21 will réinain

‘unlifted ‘even. though testing bars 123 are: not

blocked by auxiliary tape sensing levers 108,

After a series of repeated signals by which bail'

161 was selected have passed through the record

-reader mechanism and a different signal.com::
bination has been presented to the principal tape
sensing pins- 15, rod 163 of bail 161 is lifted up<-
.wardly by camming action. due to the shifting of.

one or more of the link bars 52, and arm:164 is

but must afford clearance for rod {63 to permit

45
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“withdrawn from’ blocking engagement ‘with arm . ‘
Since link bar 13 plays
no part in the selectlon ‘or unselection of bail 161

60

it' to enter-an alignment of notches in the other-. .

link bars, bar 13 may have an‘elongated notch
which will not bar selection nor effect unselec-
tion of bail i6f die to presentation of link bar

13 in either of its possible positions or movément.

from one to another of those positions.

65

A modified embodiment of the invention is

shown in Fig. 4. This embodiment is intended
for use in control units for linecasting machines
which attain a ‘satisfactory response from the

linecasting machines to release two identical-

character matrices successively without the inter-

70

position of a delay between the first and second

release control operations,
to respond to three or more like control opera-

but which wmay fail -

75
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8
tions presented at the normal operating speed
of the control mechanism. In apparatus in ac-
cordance with this embodiment of the inventicn,
two identical signal combinations are permitted
to be presented to the principal sensing pins in
order, but if the third signal is like the first two,
the presentation of the third to the principal
sensing pins is delayed. :

Referring to Fig. 4, it will be observed that
principal and auxiliary tape sensing levers 17{
and 112 respectively are substantially identical
with tape sensing levers 1 and 103 respectively,
that tape sensing pins 1713 and (714 are substan-
tially identical with sensing. pins 15 and 107, that
sensing pin withdrawing bail rods #716 and (71
are identical in construction and operation with
rods 21 and 108 of the previously described fig-
ures, that sensing lever stops 1718, 119, and 181
are identical with stops (9, 119, and 121, re-
spectively, and that transfer bail 182 and T-
shaped transfer levers 183 are substantially iden-
tical with those shown in Figs. 1 and 2, and
labeled 39 and 37, respectively. Tape sensing
levers 171 and 112 are pivoted at 184 and (86
respectively. T-shaped transfer levers 183 are
articulated by their disc-like portions 1871 to
notched link bars 188 which are connected to
code bars (not shown) similar to code bars 53

shown in Fig. 1, Tape feeding mechanism iden-
tical with that shown in Fig. 2 is provided for

-feeding the perforated tape to present signal
combinations successively to the sets of tape sens-
ing pins 178 and 174. Each of the link bars 188
has articulated to it at the extreme right-hand
end thereof a testing bar 189 provided with test-
ing abutments 191, the arrangement being the
same as that shown in Pigs. 1 and 2. Testing
bars 189 are supported intermediaté their ends by
rod 192 extending transversely thereof and car-
ried by bail 193 which is generally similar to bail
12T previously described and which ‘may be per-

mitted to rock periodically under the control of
a cam (not shown) carried by continuously rotat- -

able shaft 194 and operating through a bell crank
and link (also not shown), these elements hav-
ing been omitted from Fig. 4 in order to show
more clearly other elements that are directly-con-

cerned with the embodiment shown in Fig. 4 and -

that do not appear in the disclosures of Figs.
1-and 2. , _ '
Bail 198 is provided with a projection 196
against which rests a lever 197 which is pivoted
coaxially with the pivotal mounting of bail 193.

Lever 197 is urged into engagement with projec-

tion 196 by tension spring 198 and is provided
with an arm 199'presented in alignment with and
for operation of a non-tape sensing pivoted lever
201, which corresponds to. pivoted lever T{ of
Figs. 1 and 2 and is mounted on pivot rod 184
which pivotally -supports principal tape sensing
Lever 197 is arranged to receive mo-
tion in counterclockwise direction from bail 193
through its projecting portion 196 when bail 193
is rocked counterclockwise and through arm 199
to shift pivoted lever 20f from its extreme
counterclockwise to its extreme clockwise posi-
tion. Lever 197, in moving to its extreme counter-
clockwise position, is presented in blocking refa-
tion to an arm 202 depending from tape feeding
lever (not shown) so that the feeding of the per-
forated tape is interrupted upon the presentation
of pivoted lever 201 in its extreme clockwise posi-
tion, .

A latch lever 203 for latching bail operated

lever 197 in extreme counterclockwise position is

“operated..

2,152,641

pivoted at 204 and is biased in counterclockwise
direction by tension spring 205. Lever 203 is
provided with three arms, one of which 206 is pro-
vided with shoulder 201, another of which 208,
extends upwardly and is arranged to be engaged
by 8 latch lever 209, and the last of which 21,
supports a rod 212 which spans link bars 188,
Latch lever 209 is pivoted at 213, is urged in clock-
wise direction by -tension spring 21 4, and is pro-
vided with shoulder 216 for holding shoulder 207
of arm 206 of lever 203 out of blocking rela-
tion to lever 1971, Latch lever 209 also carries
cam follower roller 211 which engages cam 218
carried by continuously rotatable shaft 194.: Cam
218:-periodically rocks latch lever 209 counter-
clockwise, whereby lever 203 is permitted to escape
from shoulder 216 and to rotate counterclockwise
under the influence of spring 206, so that lever
203 may become effective to latch lever 197 when
that lever is actuated by bail 193. ‘ .

Each of link bars 188 is provided with a cam
projection which is movable from one side to the
other of rod 212 carried by arm 211 of lever 203
as the link bars are moved back and forth from
one position to another in the setting of code bars
responsive to the sensing of signal combinations
by the principal tape sensing levers. When one
of the cam projections 219 passes under spanning
rod 212, it cams the rod upwardly and thus rocks
three-armed lever 203 a sufficient distance in
clockwise direction to cause its arm 208 to be
engaged by shoulder 216 of latch lever 209. .

In the embodiment of the invention shown in
Fig. 4, cam 218 is so arranged on shaft 194 that
it rocks lever 209 to unlatch lever 203 previous to
the operation of transfer bail 182. If, upon oper-
ation of the transfer bail, a different signal com-
bination is presented to the principal tape sens-
ing. pins 113 than that previously sensed, one
or more of link bars (88 will be shifted and will,
through their. cam projections 218 cooperating
with rod 212, reengage arm 208 of lever 203 with
latching shoulder 216 before testing bar operat-
ing bail 193 is released by its cam for operation.
If, on the contrary, the operation of transfer bail
182 effects no change in the setting of link bars
188, three-armed lever 203 will not be restored to
disabied or latched condition, but will remain in
position to latch lever 197 when that lever is

Let it be assumed that the last of a series of
signal combinations of which no two are alike
has been advanced to the principal sensing pins
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and is about to he sensed, and that the first of -

two successive identical signals is in position to.

be sensed by auxiliary tape sensing pins 174.

- Upon each release of lever 203 from shoulder 216

in the cycles of operation which have attended the
sensing of the various different signals, lever 203

has been restored to latched condition due to.

the shifting of one or more of link bars 188 upon

55
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operation of transfer bail 182. Lever 203 will like- -

wise be relatched for the cycle at present under
consideration and bail 193 will be prevented from
operating through its full stroke due to the fact
that one or more of auxiliary tape sensing levers
172 will block one or more of the testing bars 189,

After the link bars 188 have been set in ac-
cordance with the signal combination presented
to sensing pins 73, the perforated tape is ad-

vanced one step so that now two identical signal.

combinations are presented to the two sets of
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sensing pins 113 and 114, After these signal com- .

binations have been sensed and after the release
of three-armed lever 208 by lever 209, the permu-

7
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tational setting of tape sensing levers IT1 is trans-
ferred by T-shaped transfer levers 183, and one
or more of link bars 188 is moved to a new posi-
tion since, according to hypothesis, the signal
now presented to principal sensing pins 1713 differs
from the signal previously sensed. This results
in relatching of three-armed lever 203 by shoulder
2i6. 'Thereafter, bail 193 is released for opera-
tion by its cam, and since identical signal com-

binations are now being sensed by the two sets

of tape sensing pins, none of the auxiliary tape

- sensing levers 172 blocks the testing bars 189, and

40

those bars are free to rock and permit bail 193
to rock lever 197 counterclockwise to effect shift-
ing of lever 201 to its extreme clockwise posi-
tion. Since lever 203 is held in its extreme clock-
wise position by shoulder 246 of lever 209, lever
187 does not become latched in operated position
but returns to normal or idie position as bail 193
returns to normal position, and pivoted lever 201
is restored by its spring to extreme counterclock-
wise position. Depending arm 202 of the tape
feeding lever is therefore not blocked, and upon
the next operation of the tape feeding mecha-
nism, the second of the two identical signal com-
binations will be advanced to be sensed by the
principal tape sensing pins 113 in the normal

manner, thus bringing the next signal combina~

tion into position for sensing by the auxiliary
tape sensing pins 174, which combination has been
assumed to be different from the two identical
signal combinations. The last of the two identical
signal combinations is sensed by pins 113, and
prior to the operation of transfer bail 182, cam
218 disengages shoulder 216 from arm 208 of
three-armed lever 203 and permits that lever to
rock into its extreme counterclockwise position.
‘Upon the operation of transfer bail 182, no change
oceurs in the setting of link bars 188, and lever
203 remains in position in which it is capable of
latching lever 187. ’ :

Lever 191 cannot be operated, however, for
the reason that one or more of auxili?,ry tape
sensing levexs {12 are presented in blocking rela-
tion to one‘or more of testing bars i89. It. will
thus be observed that a pair of identical signal
combinations have passed through the record
reader mechanism without introducing any delay
in the operation thereof.

1t will now be assumed that thrqe or more
identical signal combinations appear in the tape
for presentation to sensing pins 173 a.r.ld l'_M. Tt'xe
first and second of these signal combmat_lons will
be presented to the principal tape sensing pins
113 and will be sensed in order without the in-
troduction of a delay as in the previoqsly de-~
seribed example. In the cycle of operation f_ol-
lowing presentation to the principal sensing pins

" 118 of the second of the three identical signals,
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three-armed lever 203 will be unlatched by.oper-
ation of cam 218 and will remain in position to
latch lever (97 because of the fact that as the

"transfer is effected, no change occurs in the set-

ting of link bars (88. The signal combination
presented to auxiliary tape sensing pins 174 is
now identical with that presented to pins 113
and auxiliary sensing levers [12 will be so0 dis-
posed with respect to testing bars 189 that those
bars will niot be blocked and bail 193 will be en-
abled to rock lever 197 counterclockwise to effect
the shifting of pivoted lever 201 and will be
latched in that position by shoulder 287 of lever
203 so as to remain operated while bail 193 is

restored to its unoperated position. The tape

feeding lever will thus be blocked and in the next

attempted feeding of the tape, no advancement
thereof will result. In the operation of transfer
bail 82 in the cycle attended by blocking of the

" tape feed, the centrally located one of the link

bars, which is the one controlled by pivoted lever

201, will be shifted and the blocking bar which it.

controls will be presented in blocking relation fo
the selectable bars which control operations in-
capable of ‘performance in. rapid . repetition.

_Thus, during the cycle in which the feeding of
the tape is prevented, .a signal' combination is

sensed a second time, but the blocking bar pre-
vents the selectable bar from entering the align-.
ment of notches corresponding to the signal.

The. shifting of the centrally located link bar
causes its cam projection to 1ift rod 212 to effect
clockwise rocking of three-armed lever 203, which

will release lever 187 for restoration to its normal
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position by a spring 198 and which will become -

latched on shoulder 216.  Blocking of the:tape
feed lever is thereby discontinued and in the next
cycle the tape is. permitted. to” advance. - This
brings the third of the identical signals into posi-
tion for sensing by the principal sensing pins 113,
and the next signal combination into alignment
with the auxiliary sensing pins (T4. Both sets
of perforations are sensed, latch 209 is operated

by cam 218 to unlatch lever 203, and the transfer -
bail 182 operates. Due to release of tape feed - -

blocking lever 191 by the shifting of thé centrally
located link bar in the preceding cycle, its arm
{99 has permitted pivoted lever 201 to return to
counterclockwise position, and the transfer ef-
fects restoration of the blocking bar-and its link
bar to normal position. Access of a selectable bar
to its alignment of notches is now afforded, and
the operation which the signal is intended to
control will be performed.- : -

The restoration of the link bar to normal iposi-: ‘

tion causes through. its cam projection, relatch-
ing of three-afmed lever 203, so that bail oper-
ated lever 197 cannot be latched in operated po-
sition. Thus a delay following the sensing and
transfer of the third of the identical signal com-
binations cannot be introduced whether the next
combination, which is being sensed by the auxil-

iary sensing pins is like the three signals, and:

permits bail 193 to operate lever 191, or whether
it is different so that one or more of auxiliary
sensing levers 172 block bail 193 through testing
levers 172. Tape feeding will not be prevented,

.and at the beginning of the next cycle upon with-
drawal of the sensing pins, the third of the three '

identical signals will be shifted out of alignment
with the principal sensing pins, and the next sig-
nal will be presented to those pins,

Let it be assumed that this signal is like the
three that have preceded it. The cycle of opera-
tion will be like that attending the sensing of the
second. of the identical signals. ~As the transfer
bail operates following unlatching of lever 203,
no movement of any of the link bars 188 occurs

so that lever 203 remains in position to latch

lever (97. Ball 193 will operate through a full
stroke if the signal sensed by the auxiliary sens-
ing pins is like that sensed by the principal sens-
ing pins, and will thus cause lever 197 to become
latched in extreme counterclockwise position.
This, as previously described, results in blocking
the tape feed and in shifting the blocking bar in
the next cycle of shaft 194. However, if any of
levers 112 block testing bars 189, no delay will be
introduced. Thus it will be observed that the
mechanism of Fig. 4 introduces a delay in the
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presehtb.tion of the'fhird of three or more identi-
cal signals, and in the presentation of the fifth
of five or more identical signals to the principal

.sensing pins, and blocks the response of the se-
lectable bars to the second sensing of the sec- -

ond and fourth of the signals. The delay occurs
after each pair of signals if the next signal is like
the pair. An advantage over the embodiment
shown in Figs, 1 and 2 is thus afforded in that
where the linecasting and composing machine
is capable of delivering two matrices from the
same channel at the speed at which the automatic
control unit is operated, doubled letters, which

* are found in many words of thé English language,,

‘15

may be composed without the interposition of-a
delay interval. The appearance of a letter three
times in successidon in a word is extremely rare

* if not actually unknown. Accordingly, the com-

position of words can proceed without any delay
interval due to repeated characters. This is not
possible in the embodiment shown in Figs; 1 and
2 because a delay is interposed between any two
successive identical = characters irrespective of
whether there are two or several such characters.

The embodiment of the invention shown in

-Fig. 4 contemplates that it may be undesirable

" to have the delay mechanism selected for opera-
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tion upon the presentation of certain signals in

serles, such as the “tape” and “rubout” signals.
The blocking out of the delay mechanism may be
accomplished in the same manner as that dis-
closed in Figs. 1 and 2; namely, by providing a
bail like bail 181 having ' rod spanning the link
bars adapted to enter allgnments of notches in
the link bars, and having an arm presentable in
position to block ‘the cam controlled bell crank
which supervises the testing for repeated signals.

It will be understood that the embodiment
shown in Fig. 4 may be incorporated in an auto-
matic control unit having a ratchet feed op-
erated. delay mechanism for prédetermined op-

erating conditions by arranging lever 197 so as -

to be operable upon the lever which is controlled
by the ratchet, as in Figs. 1 and 2, rather than
for direct operation of pivoted lever 201. I.ike-
wise, for those installations of the embodiment
of the invention shown in Figs. 1 and 2 in which
the ratchet feed operated delay mechanism is
not desired, lever 141 may be arranged to operate
directly upon pivoted lever 11 in accordance with
the disclosure of Fig. 4 instead of through bail-
shaped lever 94. . L ‘

In the foregoing description of operation and
timing of the mechanisms contemplated by the
invention, the feeding of the tape has been re-

ferred to as occurring af the beginning of a cycle

and the other- operations have been identifled in
the order in which they occur. The tape feeding
operation is a logical point of reference from
which to outline a description of operation, since
the first step leading to the performance-of an
operation by the linecasting and composing ma-
chine is the presentation of a signal combination

which will effect selection of the operstion.

Tape movement may not be the first operation
performed by the automatic control unit in a
cycle of the cam shaft, starting from its stop or
rest position and stopping at the same point.
For example, it may be found that better operat-
ing margins are obtained by effecting tape feed
just before the cam shaft reaches its rest posi-
tion, which would place tape feed at the end of an
established cycle of the cam shaft, and all of
the operations described hereinbefore as follow-
ing tape feeding would occur in the next cycle

2,152,641

in advanced angular phase with reference there-
to.
continuously, there is no decided break between
cycles of operation, and therefore, in a theoret-
ical analysis, any point may be chosen as the be-
_ginning of a cycle. The feeding of the tape is a
convenient point of beginning, and the descrip-
tion has been predicated on this choice.

Although certain specific embodiments of the
invention have been shown and described herein,
it will be understood that the invention is not to
be interpreted as being limited to such embodi-
ments but is capable of modification and rear-
rangement both as to component parts and
modes of operation within the scope of the ap-

" pended claims, o

What is claimed is:

1. In a strip controlled apparatus, means for
sensing a signal combination, means for ef-
fecting a control condition corresponding there-
to, means for simultaneously sensing the next
signal combination, means for comparing said

Since the cam shaft is ihtended to rotate
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signal combinations, and means for varying the -

responsiveness of the control condition in ac-
cordance with certain comparative conditions.

2. In a strip controlled apparatus, means for
sensing a sighal combination, means for effect-
ing a control condition corresponding thereto,
means for simultaneously sensing another signal
combination, and means for comparing said sig-
nal combinations. '

3. In a strip controlled apparatus, a set of
principal strip sensing levers, a set of auxiliary
strip sensing levers, a set of selector elements
‘variably positionable in accordance with the set-
ting of the principal strip sensing levers, a set of
testing bars articulated to said selector elements

and operable to test the setting of said suxiliary -

strip sensing levers, and means controlled by said
testing bars for varying the operation of said ap-
paratus. ‘ -

4. In a strip controlled apparatus, a set of
principal strip sensing levers, a set of auxiliary
.strip sensing levers, strip sensing members car-
ried by said levers, means for advancing a strip
to sald members, a set of selector elements varia-
bly positionable in accordance with the setting
of the principal strip sensing levers, a set of test-
ing bars articulated to said selector elements and

operable to test the setting of said auxiliary strip

sensing levers, and means controlled by said test-
ing bars for blocking said strip advancing means.

5. In a strip controlled apparatus, a set of
principal strip sensing levers, a set of auxiliary

-strip sensing levers, a set of selector elements
variably positionable in accordance with the set-
ting of said principal strip sensing levers, a plu-
rality of function bars individually responsive to
said selector elements, a set of testing bars ar-
ticulated to said selector elements and operable
to test the setting of said auxiliary strip sensing

. levers, and means controlled by said testing bars

for blocking said function bars.

6. In a strip controlled apparatus, a set. of
principal strip sensing levers, a set of auxiliary
strip sensing levers, a strip feeding mechanism,
a set of selector elements variably positionable in
accordance with the setting of said principal
strip sensing levers, a plurality of function bars
individually responsive to said selector elements,
a set of testing bars articulated to said selector
elements and operable to test the setting of said
auxiliary strip sensing levers, means ‘operable
under control of said testing bars for blocking
said strip feeding mechanism, means also opera-
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ble under control of said testing bars for blocking
said function bars, and means associated with
the last mentioned means for disabling said strip
feed blocking means. |

7. In a tape controlled apparatus, a signal stor-
age tape sdvancing mechanism, a set of sensing
levers to be variously positioned in accordance
with a signal combination in the tape, a second
set of sensing levers to be variously positioned
simultaneously with the first set in accordance
with the next signal combination in the tape, a
set of selector elements, means for transferring
the setting of the first mentioned set of sensing
levers to said selector bars, a set of testing bars
associated with said selector elements, means for
actuating sald testing bars, means controlled by
sald testing bars for blocking said tape advanc-
ing mechanism, means for latching said blocking
means, and means. subsequently operable under
the control of sald testing bars for disabling said
latching means.

8. In a tape controlled- apparatus, a plura,lity

of sets of simultaneously operable tape sensing:

levers, selector means controlled by one of said
sets of levers, testing means associated with the
selector means for testing the setting of another
of said sets of levers, cam controlled means for
operating sald testing means, and means con-
trolled by said testing means for altering the
effectiveness of said selector means.

9. In a tape controlled apparatus, tape feeding -

mechanism, a set of principal tape sensing-levers,
a set of auxiliary tape sensing levers, and means
under the joint control of both sets of tape sens-
ing levers for effecting disablement of said tape
feeding mechanism.

10. In a tape controlled apparatus, a set of

principal tape sensing levers, a set of a,uxiliary
tape sensing levers, means for controlling the sig-
nal sensing operation of both sets of sensing levers
simultaneously, and means under the control of
the auxiliary tape sensing levers for delaying the
response of sald apparatus to said principal tape
sensing levers.

11. In an automatic control mechanism, a set
of principal signal sensing elements, a set of
selector members controlled thereby, a set of aux-
iliary signal sensing elements, means controlled
by said auxiliary signal sensing elements for
postponing the effectiveness of said selector mem-

.bers, means for latching. the last mentioned

means, cam operated means for conditioning said
latching means, and means associated with said
selector means for disabling sald latching means,

12. In an automatic control mechanism, a set
of function performing bars, means for selecting
said bars individually, means for -blocking the
selection of said bars, principal signal responsive
means for controlling said selecting means, aux-
iliary signal responsive means for controlling
said blocking means, means for latching the con-
trol means for the blocking means in operated

condition, and means associated with said block- '

ing means for disabling sald latching means.

13. In an automatic control mechanism, a set
of function performing bars, means for selecting
said bars individually, means for blocking the
selection of said bars, principal signal responsive
means for controlling said selecting means, aux-
fliary signal responsive means for latching the
control means for the blocking means, periodically
operated means for conditioning said latching
means, and means associated with said selecting
means and said blocking means for disabling said
latching means.

ll

14. Tn an a.utomatic control mechamsm & set.

of function performing bars, means for selecting

said bars individually, means for blocking the

selection of said bars, principal signal responswe
means for controlling said selecting means, auUx-
illary signal responsive means for controlling said
blocking means, means for latching the control
means for ‘the blocking means in operated con-
dition, and means associated with said selecting
means and said blocking means for disabling said
latching means.

15. In a selector mechanism, a set of pivotally
mounted tape sensing levers presentable in either
of two selective positions, a special lever pivotally
supported with said tape sensing levers and nor-
mally presented in one of two selective positions,
a selection controlling bar controlled by each of
the aforementioned levers, a set of pre-sensing
levers, and means controlled by said pre-sensing
levers for controlling the presentation of said
special lever in the other of its selective posmons :

16. In a selector mechanism, a set of plvotally
mounted tape sensing levers presentable in either
of two selective positions, a special lever pivotally
supported with said tape sensing levers and nor-
mally presented in one of two selective positions,
a selection controlling bar controlled by each of

‘the aforementioned levers, a set of pre-sensing:

levers, and means controlled jointly by said pre-
sensing levers and by the selection controlling bars
controlled by the first mentioned tape sensing
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levers for presenting said special lever 1n the el

other of its selective positions.

17. In the control of linecasting and compomng '
machines, a method of inserting delay intervals .
between. repeated - functional operations which'

comprises simultaneously senslng palrs of ‘signal

combinations, arresting the feeding of the signal

carrying medium- upon the sensing of a pair.of "

like signals, and blocking the function perform-
ing instrumentalities in the cycle attending the
arrestment of feeding of the medium;

40 -

18. In the control of linecasting and compos-

'mg machines, a method of inserting delay inter-

vals between repeated :fiunctional: operations
which comprises simultaneously sensing pairs: of

:signal -combinations, directly comparing one of

said signal combinations with the other, arresting
feeding of the signal carrying medium upon com-~
parison of like signals, and blocking the per-
formance of a functional operation during the

-arrestment of feeding the medium.

19. In the control of linecasting and compos-

ing machines, 8 method of inserting delay in--

tervals between repeated functional operations,
which includes the steps of simultaneously sens-
ing pairs of signal combinations,: establishing a
predetermined condition in the évent such signal

established condition effective in the event the

next succeeding signal combination corresponds

to said pair of signal combinations.

45, .
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‘combinations are duplicates, and rendering said -
60

20. In the control of linecasting and compos-

ing machines, a method of inserting delay inter-
vals between repeated
which includes the steps of simultaneously sens-
ing pairs of signal combinations in a signal car-

functional operations,” |

rying medium, establishing a predetermined con- -

dition in the event such signal combinations are
duplicates, rendering sald established condition
effective in the event the next succeeding signal
combination corresponds to said pair of signal
combinations, and effecting arrestment of: the
signal carrying medium through the effectiveness
of said condition..

70
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21. In a strip controlled apparatus, means for
sensing a signal combination in a control strip,
means for simultaneously sensing another signal
combination in the control strip, and means con-
trolled by said first mentioned sensing means for
sensing the positions of the second mentioned
sensing means to effect an appropriate control.

22. In a strip controlled apparatus, means for
sensing a signal combination in a control. strip,
means for simultaneously sensing another signal
combination in the control strip, timing means
for controlling the operation of both sensing

means, and means controlled jointly by said first.

mentioned sensing means and said timing means

for sensing the positions of the second mentioned =

sensing means.
23. In a selector mechamsm ‘a - plurality of
selectable bars, a plurality of selecting bars, a

. selection modifying bar, a plurality of sets of
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record sensing elements, means controlled by one

set of record sensing elements for - controlling

sald selecting bars, means also controlled by said -

one set of record sensing elements for controlling
said selection modifying bar, and means con-
trolled jointly by said sets of record sensing ele-
ments for also controlllng said selection modlfy-
ing bar.

24. In a selector mechanlsm a plurality "of
selectable bars, a plurality of. selecting bars; a
selection modifying bar, & plurality of sets of re-

cord sensing elements, means controlled by one set -

of record sensing elements for controlling said se-

lecting bars, means including a ratchet feed mech-

anism also controlled by said one set of record
sensing elements for controlling said selection

modifying bar, and means controlled jointly by’

sald sets of record sensing elements for control-
ling said selection modifying bar independently
of said ratchet feed mechanism.

25. In a strip controlled apparatus, a plurality
of sets of simultaneously operable strip sensing
levers, selector means controlied by one of said
sets of levers, testing means associated with the

selector means for testing the setting of another-
of sald sets of levers, cam controlled means for

operating said testing means, and means oper-

able selectively by said selecting means for dis-.

abling said cam.controlled means,

26. In a record strip controlled apparatus,
cyclically operable means for advancing a record
strip, means for simultaneously sensing a plurality
of records-in said strip, and means responsive to
the sensing of identical records for dlsabling sald
strip advancing means.

27. In 'a record strip controlled apparatus,
means for advancing a record strip, means for

2,152,641

sensing a plurality of records In said strip simul-
taneously, means responsive to the sensing of
identical records for disabling said strip advanec-
ing means, and means responsive to the sensing
of a predetermined number of identical records

for preventing the disablement of said strip ad-
_ vancing means. i

28. In a strip controlled apparatus, a plurality

‘of sets of simultaneously operable strip sensing

levers selector means. controlled by one‘of said
sets of levers, testing means associated with the
selector means for testing the setting of another

of said-sets of levers, means controlled by said .

testing means for’va‘rymg the operation of said
selector means, means for latching said last men-
tioned means, and means controlled by said selec-
tor means for disabling said. latching means.

29, In a strip controlled apparatus, a plurality
of 'sets of simultaneously operable strip sensing
levers, selector means: controlled by one of said

- sets-of ‘levers, . testing means associated with the
selector means for testing the setting of another’
of said sets of levers, means controlled by said .

testing means for varying the -operation of said
selector means, means for latching said last men-
tioned means, means for conditioning said latch-

30. In a strip controlled apparatus, a plurality
of sets of simultaneously operable strip sensing
levers, selector means controlled by-one of said
sets of levers, testing means associated with said

of said sets of levers, means controlled by said
testing ‘means for varying the operation of said

selector means, means for latching said last men-
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‘ing means, and means controlled by said selector .
.means for disabling said latching means.

30

. selector means for testlng the setting of another

35

tioned means in operated condition, cam con-
trolled means for conditioning said . latching -

means, and means controlled by said selector

‘means for disabling said latching means.

31. In a record strip controlled apparatus, a
plurality of sets of simultaneously operable rec-
ord sensing elements, selector means controlled
by one of said sets of elements, testing means as-

‘sociated with said selector means for testing the

setting of another of said sets of elements, means
controlled by said testing means for varying the
operation of said selector means, means for latch-
ing said last mentioned means in operated condi-

-tion, cam controlled means for conditioning said

latching means operable prior to the actuaticn of
said selector means, and means controlled by said
selector means and operable prior to the operation

. of said testing means for dlsabhncr sald latchmg

means.
MAURUS T. GOE’TZ-
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CERTIFICATE OF CORRECTION.
-~ patent No. 2,152,6l1. _ April L, 1939.
» MAURUS T. GOETZ. '

It is hereby certified that error abpears in the printed spegificatlon
oftheabove numbered natenﬁ requiring correctionas follows: Pageé first
column, 1inelh for the reference numeral "137" read 37; and second column,
line 10 for "levels" read levers; line 12, for "11" read 103; line 50,
for the word "ear" read cam; page T, first column, line 53, for "produced"
read positioned; and second column, line 6, for "of" read or; line 18, for
" "machins" read machine; page 10, first column, linel7, for "succéssidon"4
read succession- seme page, second column, line 30, ¢laim2, for the words
"and mesns" read and mechanical means; and that the said Letters Patent
should be read with this correction therein that the same may conform to
the record of the case in the Patent Office.

Signed and. sealed this 5th. day of December, A D. 1939

Henry Ven Arsdale,
(Seal) o B Acting Commissioner of Patents,




