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This invention relates to printing telegraph
apparatus, and particularly to gz type wheel
printer.

An object of the invention is to provide a sim-
ple, efficient, compact, and inexpensive tele-
graphie recorder. )

The invention features an escapement mecha-
nism associated with the type wheel of the
printer and consisting of g rawl and toothed
drum for eontrolling the bositioning of the type
wheel in accordance with signal impulses re-
ceived by a selector magnet.

Briefly, the printer includes a pair of motor
driven shafts, one of which -carries a type wheel
angd a ribbed selecting drum, and the other of
which carries selecting ang operating cams. A
selector magnet, the armature of which is actu-
ated cyclically by a selector cam and is held when
the magnet is energized by certain signal im-
bulses, cantrels a pawl latch which straddles the
ribbed selecting drum. Each arm of the pawl is
provided with an escape tooth which may be
brought into engagement with a2 rib oh the se-
lecting drum when the pawl is rocked right or
left. The pawlis
direction and is cyclically freed: by a cam for
rotation in response to the urging of the spring,
if it is simultaneously freed by a latch controlled
by the selector magnet. The cam restores the
pawl to its opposite pesition against the tension
of the spring. Another cam causes the pawl to
travel from one end of the ribbed drum. to the
other during a cycle of operation of the printer,
after which the pawl! is spring restored to its
normal position. The ribs of the drum are of
several different lengths in accordance with a
predetermined plan, and by virtue of the com-
bined rocking and translational movement of the
pawl, the rotation of the ribbed drum is con-
trolled. The type wheel Is rigidly secured to the
drum, and the positisn to which. the drum has
been rofated during a cycle of aperation of the
selecting mechanism determines the type char-
acter that will be presented in cooperation with g
printing platen to' make an Impression ch the
tape. Printing and tape feeding operations are
effected by a cam carried by the selector cam
shaft.

For a eomplete understanding of the invention,
reference may be hag to the following detailed
description, taken in connection with the accom-
panying drawings in which

Fig. 1 is a frent elevation partly in section of a
printing telegraph - mechanism in accordance
with the invention;

spring urged for rotation in one .
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‘clockwise and in so doing,

bail 24 has a portion which

Fig. 2 is a sectional view taken on the line 2—2
of Fig, 1; :

Fig. 3 is a sectional view taken approximately
on the line 3—3 of Fig. 2; _

Fig. 4 is a sectional view taken on the line 4—4&
of Fig. 3;

Fig. 5 is a delevopment of the cylindrical por-
tion of the escapement drum;

Fig. 6 is a plan view of the disc portion of the
escapement drum; :

Fig. 7 is an elevational view of the escapement,
drum and pawl as viewed from the left, and .

Fig. 8 is a combined timing chart and cam out-
line chart. -

Referring now to the drawings in which like
reference numerals designate corresponding
parts throughout the several views and particu-
larly to Fig. 1, the reference numeral (i indi-
cates generally a.keyboard -transmitter mecha-
nism which may be of any desired form such as
the one disclosed in United States Patent. 1,595,-
472, granted August 10,.1928 to Howard L. Krum.
The keyboard transmitter (1§ includes a base
casting 12 which carries a plurality of character
selecting key levers 03. The key levers are oper-
able upon a set of permutation bars (not shown)
to control transmitting apparatus indicated gen-
erally by the reference character 14,

The transmitting apparatus includes a trans-
mitting cam shaft 1§ which carries a plurality of
transmitting cams {7, only one of which is shown
in the drawings. ‘There is a contact controlling
bell crank lever {8 associated with each of the
transmitting cams 11, The outer end of one arm
of each of the bell erank levers {8 ig disposed in
engagement with one spring of a pair of trans=
mitting contact springs 19 and the outer end of
the other arm is aligned with a lever 21 which is
controlled by the permutation bars’(not shown)
and which has a tongue 22 which is moved into
or out of position above the end of the' contact
controlling bell crank lever 18. Each of the
transmitting cams 1T is provided with g notch
(not shown) into which a lug 28 of the bell crank
lever 8 which follows the contour of the trans-
mitting cam 17T may drop if the lever 18is not
restrained from counterclockwise rotation by the
tongue 22 on the confrolling lever 21.- When the
lug 23 enters a notch in the transmitting cam 17,
the contact controlling lever I8 rocks counter-
permits- the contact
springs 19 to come into mutual engagement, thus
impressing an impulse on the telegraph line to
which the transmitter is connected. A locking
follows a cam 26 on
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the transmitting cam shaft and has a knife edge
21 which prevents shifting of the levers 21 during
the transmission of a set of signals representing
a character.

The base casting 12 supports vertical plates
30 and 31 (Fig. 1), in which are rotatably sup-
ported in suitable anti-friction bearings 32, re-
ceiving printer shafts 33 and 34, Mounted be-
tween the plates 30 and 31 on the base casting
12 is an electric motor 85, the rotor shaft of
which carries a pinion 31. The shaft 33 has fixed
thereto a gear 38 which meshes with the pinion
31 and the shaft 34 has fixed thereto a gear 39
which also meshes with the pinion 37. The shafts
33 and 34 are continuously driven by the motor
and the shaft 33 drives selecting and controlling
cams while the shaft 34 effects rotation of the
type wheel of the printer.

On the front of the vertical plate 31 there is
mounted a selector magnet 4{ (Figs. 1 and 3)
which forms a part of a selecting mechanism
which will be described briefly, but for a more
complete understanding of which reference may
be had to United States Patent 1,937,376 granted
November 28, 1933, to Walter J. Zenner,
selector magnet 41 is provided with an armature
42 which constitutes one arm of a bell crank
Jever 43 that is pivoted at 44. The other arm
of ‘the bell crank lever 43 has a follower portion

46 which is adapted to follow a flutter cam 47

carried by the shaft 33. The flutter cam 47 is
one of an assembly of cams confined between
discs 48 and 49 of friction clutches 51 and 52,
respectively (Fig. 2).- The bell crank lever 43

is biased by a spring 53 in a clockwise direction

to draw the follower portion 46 into engagement
with the cam 47 and the armature 42 away from
the pole face of the selector magnet 41,  The cam
assembly confined befween friction clutch discs

48 and 49 includes a stop arm 54 in the path of

rotation of which is disposed a stop gate (not
shown), the operation of which is controlled by
a plunger 5§ in a manner clearly described in
the .above mentioned Patent 1,937,376. The
plunger 56 is controlled by the armature 42 in
such manner that the stop gate (not shown) is
latched to prevent rotation of the stop arm 54
when the armature 42 is in engagement with its
pole face, and is released to permit the stop arm
and its associated cam assembly to rotate when
the armature 42 is withdrawn from engagement
-with its pole face.

When the stop gate (not shown) releases the
stop arm for rotation, the flutter cam 47 is rotat-
ed, and as this cam is provided with a plurality of
apices, the bell crank lever 43 which has the
‘portion 46 following the flutter cam 41 is rotated
counterclockwise as viewed in Figs. 1 and 3 each
time the follower 46 passes over an apex of the
cam 41 and the armature 42 is thereby rocked
into engagement with the pole face of the se-
lector magnet 41, If the selector magnet 41 is
then energized due to reception of an energizing
-impulse, the armature 42 will be held and the

“pell crank lever 43 will not be free to rotate
-clockwise under the infiuence of the spring 53
when an apex of the cam 47 passes out of align-
ment with the cam follower 46. 'The number of
apices on the cam 41 corresponds to the number
of impulses representing a character. The code
which is intended to be employed for the opera-
tion of this printing mechanism is a start-stop
permutation code.

The cam assembly carried by the shaft 33 in-
cludes a cam 57 having a plurality of apices and
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against which rides a cam follower portion 58
(Fig. 3) at one end of a three-armed lever 59,
which is journalled on a bushing 60 carried by
a bracket 55. One arm 61 of the three-armed
lever 59 is bifurcated as shown at §2 and a spring
§3 connected to the arm 61 tends to rotate the
three-armed lever 59 counterclockwise. Another
arm 64 has a portion 66 formed perpendicularly
at the end thereof in alignment with a hook por-
tion 65 of an arm of the selector bell crank lever
43. When the three-armed lever §9 and the bell
crank lever 43 are in their extreme clockwise
positions, the arm 64 is engaged and held by the
hook portion 65 of the bell crank lever 43 and
the lever 59 is incapable of rotating counter-
clockwise in response to the urging of the spring
63, even when an apex of the cam 51 passes oub
of alignment with the follower portion 58. How-
ever, when the bell crank lever 43 is in its ex-
treme counterclockwise position, the lever arm
64 is disengaged from the hook portion 63 of the
bell erank lever 43 and three-armed lever 59 can
rotate counterclockwise when a low portion of
the cam 57 is aligned with the cam follower 58.

Slidably and rotatably mounted in the bushing
60 and arm 715 of bracket 55 is a slidable rock
shaft 61 to which is fixed a pawl 68. Inferme-
diate the arms of the pawl there is a perpendicu-
larly extending arm 69 which is disposed within
the bifurcated portion 62 of the previously de-
scribed arm 61 of three-armed lever 59. The
pawl 68 straddles and controls the rotational es~
capement of a ribbed drum 71 which is mounted
on a bushing 10 fitted over the shaft 34, which
carries an-arm 12 disposed within a notch of a
friction disc 13 of a friction clutch mechanism
14 carried by the shaft 34. The friction disc 13
tends to rotate the bushing 10 and drum TI and
does, in fact, rotate them when the pawl 68
permits such rotation. A type wheel 16 having
characters arranged around the periphery there-
of is mounted on the shaft 84 and is secured to
the bushing 10 to rotate therewith.

The pawl 68 is relatively thin with respect to
the length of the ribbed drum 61 and is adapted
to cooperate with various portions of the surface
thereof during a cycle of operation of the printer.
The slidable mounting of the rock shaft 67 per-
mits the pawl to traverse the drum from one end
to the other during a cycle of operation, and for
this movement, a lever 1T pivoted at 78 to a fixed
portion of the apparatus has an end disposed
within a recess in the shaft 67. Intermediate
its ends the lever 71 has a cam follower por-
tion 79 which cooperates with a cylindrical cam
g1 included in the cam assembly carried by the
shaft 33. The cam surface of the cam 81 is at
the side thereof and consists of alternate rises
and dwells. The cam follower 719 engages the
cam surface and as the cam rotates the lever 17
is gradually rocked counterclockwise, as viewed
in Fig. 4, against the tension of a spring 82, until
the cam follower 19 rests upon the outermost
portion of the cam surface, which marks the
extreme point of counterclockwise rotation of
the lever 11, after which the cam follower 19
drops off the cam surface and the spring 82
restores the lever 171 to its extreme clockwise
position. By virtue of the previously described
articulation of the lever 171 to the shaft 67, the
pawl 68 traverses the ribbed escapement drum
11 as the lever 11 is operated by the cam 81 and
is suddenly restored to its normal position by
the spring 82 when the cam follower 19 is re-
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leased from engagement with fthe cam surface
of cam §1.

As previously described, the perpendicularly
extending arm 69 of the pawl &8 is disposed with-
in the bifurcated portion 62 of the lever arm 61
and all rocking movements which the three-
armed lever 59 undergoes during a cycle of oper-
ation of the printer will be imparted to the pawl
68 as the cam 81 causes it to traverse the escape-
ment drum TH{.

The particular embodiment of the printer
shown in the drawings is intended for operation
on a five-unit permufation code which affords
thirty-two selective possibilities. Other codes
contemplating greater or lesser numbers of im-
pulses may be employed and a greater or lesser
numper of selective possibilities thus afforded.
Since in the present embodiment thirty-twao code
combinations may be obtained, it is possible to
select thirty-two positions of the type wheel
Accordingly, the ribbed drum T1, the escapement
of which is controlled by the pawl 68, is pro-
vided with thirty-two ribs or teeth of different
lengths in accordance with a predetermined plan,
uniformly spaced around the periphery of the
drum. In its preferred embodiment, the escape-
ment drum has sixteen ribs uniformly spaced

around the periphery thereof and an end plate,

which has sixteen teeth also uniformly spaced,

is adapted to be applied to the drum so that each ?

tooth of the end plate or disc is disposed between
two ribs of the drum.

In Fig, b there is shown a development of the
surface of the escapement drum with the ribs
arranged thereon according to the preferred plan
and in Fig. 6 is shown a plan view of the end
plate or disc with the sixteen teeth. The refer-
ence numeral 1f which designates the drum in
the other figures designates the developed view
of the drum in Fig. 5, and the reference numeral
83 indicates the toothed disc in Figs. 6 and 7.
It will be observed that a rib 84 extends across
the drum from end to end thereof, and that half
way arcund the drum there is a rib 88 which is
shorter than the rib 8% by a distance approxi-
mately equal to the distance by which the ribs
of the drum overlap the toothed disc. Inter-
mediate the ribs 84 and 8% in both directions are
ribs 87 which differ in length from rib 86 hy
approximately the same amount that the rib 86
differs from rib 34, Intermediate the ribs 84 and
87 and 8% and 87 are ribs 88 which are shorter
than the ribs 87. Intermediate any two ribs pre-
viously mentioned are ribs 89 which are shorter
than the ribs 88.
shorter than the ribs 83. The escapement drum
71 will thus be seen to consist of one rib 84, one
rib 86, two ribs 87, four ribs 88, eight ribs 89,
and sixteen ribs 9! of lesser extent in the order
named, and totaling thirty-two ribs. The prog-
ress of the pawl &8 in traversing the drum 71
is toward peripheral bands confaining increasing
numbers of ribs. Thus, if the pawl is rocked as
it passes from the first or zero perpiheral band
which is the upper band in Fig. 5, into the
peripheral band corresponding to the first signal
interval, the drum will be permitted to rotate

through one-half revolution before it is. stopped

by engagement of the pawl with rib .88, It may
rotate through one-quarter of a revolution dur-
ing the second signal interval in being released
by ril 84 or 88 to be stopped by a rib 87. It may

rotate one-eight of a revolution during the third

signal interval in being released by a rib 84, 88,
or 87 to be stopped by a rib 83. It may rotate

The teeth 91 of disc 83 are ;
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through one-sixteenth revolution during ' the
fourth signal interval inm being released by a
rib 84, 86, 87, or 88 to be stoppved by a rib 83:
Lastly, it may rotate through one thirty-second
of’ a. revolution during the fifth or final signal
interval in being released by any of the ribs men-
tioned above to be stopped by a rib 81. In this
manuner, the drum 71 may be stopped in any one
of the poessihle thirty-two positions by rocking the
pawl 68 or preventing it from rocking during
predetermined intervals of the ¢ycle in which it
traverses the drum T{. The type wheel 16 is
controlled by the escapement drum and there-
fore: it may be brought to any one of thirty-two
seleckive positions.

As indicated in Figs. 1 and 2, the base casting
12 supports a plate 92 directly below the type
wheel #6 and the selecting drum 7!, which plate
earries tape feeding mechanism, a tape guiding
channel, a printing platen, and a type wheel ink-
ing roll. The:tape guiding channel is shown at
83, Fig. 1, and the tape feed roll is shown at 94.
A pressure roll 98 carried on a pivoted arm 97
which-is spring urged in a counterclockwise di-
rection as shown in Fig. 1, maintains the tape
in. engagement with the feed roll 94. A flange 98
retains the tape in the desired alignment over

the feed roll, A ratchet wheel 99 (Figs. 2 and 3)
- which is actuated by a feed pawl 181, rotates the

feed roll 84 to advance the tape to the printing
point. As shown in Fig. 3, a printing platen 162
is carried at the end of an arm: 198 which is pivot-
ally mounted at 184 and is urged in counter-
clockwise direction by a spring (86. The platen
arm. 1§3 has an acute angled portion. 187 which
is disposed above and in. alignment with a rotat~
able ratchet. wheel 188. The ratchet {88 is rotated
by -a pawl 189 and as it rotates, it cams the
acute angled portion 101 of the platen arm 103
and thus lifts the platen 02 to press the tape,
upon which characters are to be printed, against
the type wheel to receive an impression. The
tape feeding paw] 18{ and the platen operating
pawl 189 are articulated at {11 to a lever 1§2
which is pivoted at 143 and at its upper end fol-
lows a cam {14 included in the cam assembly fric-
tionally driven by the shaft 33. As shown in Fig.
3, the drop from the highest portion to the low-
est portion of cam 114 is abrupt, and when the
upper end of lever 112 drops from the highest to
the lowest.part of the cam, the lever is suddenly .
and sharply rotated in a clockwise direction
which, through the paw! 89 and platen ratehet:
{08, causes the platen arm {83 to be sharply
rotated clockwise, wherehy the platen 192 strikes
the tape against the type wheel vigorously. The
feeding of the tape occurs as indicated in Fig. 3,
somewhat gradually as the lever 142 is rotated
counterclockwise by the rotation of the cam {i4.
In the operation of the printer, the selector
magnet 4! is energized and deenergized in ac~
cordance with signals impressed upon the tele-

-graph line to which the masgnet is connected.

The armature 42 is periodically moved into en-

5 gagement with its pole face through the opera-

tion of eam 47, upon bell crank lever 43, and
when the magnet is energized at the time the ar-
mature approaches its pole face, the armature is
held and the three-armed lever 59 is released
from retained engagement with the hook portion
§¥% of the bell erank lever 43. The cam 57 then
pernyits the three-armed lever 5% to rotate coun-
tercleckwise, withdrawing the right-hand escape
tooth of pawl €8 from engagement with g rib of

~ the escapement drum 71 and permitting it to ro-
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tate until it is stopped by the engagement of the
left-hand arm of the pawl with a rib. The tim-
ing of the apparatus as between the cams 47 and
5T is such that if the armature.42 is not held
due to energization of the selector magnet 41, the
bell crank lever 43 returns to its extreme clock~
wise position before the cam 57 releases the
three-armed lever §9.  Thus, when a marking
signal is received which is evidenced by energiza-
tion of the selector magnet, the pawl 68 is per-
mitted to rock and the escapement drum is per-
mitted to rotate, but when a spacing signhal is
received, the armature 42 is not held and the
three-armed lever is unlatched and latched by
the hook 65 before the cam 57 can release the
three-armed lever for operation.

It will be understood that the cam 57 restores
the three-armed lever 59 and the escapement
pawl 58 to their extreme clockwise positions after
they have rotated to their counterclockwise posi~
tions. As a combination of marking and spac-
ing signals representing a character is received,
the escapement pawl 88 travels the length of the
escapement drum, due to the operation of the
lever 17 by the cam 81, Movement of the pawl
longitudinally of the drum is intermittent and as
the pawl rocks or remains unrocked, due to the
reception of marking or spacing signals, the es-
capement drum rotates or remains stationary in

accordance with received signals, until the pawl ¢

comes into engagement with one of the teeth of
the toothed disc 91 or one of the ribs interme-
diate those teeth. This completes the selection,
whereupon the lever 112 operates and causes the
platen {02 to imprint the selected character upon
the tape. Thereafter the cam 81 frees the lever
11 and permits the spring 82 to restore the es-
capement pawl 68 to its foremost position, This
releases the escapement drum for rotation and it
rotates to its normal or idle position which is
with the right-hand escape tooth 116 of the es~
capement pawl 68 in engagement with the rib 84
at the foremost portion thereof. During the next
cycle of operation and specifically while the se-
lection of the printing position of the type wheel
is being completed, the lever 112 rotates the tape
feeding ratchet 99 and feeds a blank portion of
the tape into alignment with the printing posi-
tion of the type wheel.

The operation of the printer being now under- &

stood, attention is directed to Fig. 8 wherein is
displayed the timing of operations by reference
to their operating members. The reference nu-
meral 12! designates a representation of the in-
tervals of which a start-stop permutation code
signal is composed, which are “start” impulse in-
terval, signal impulse intervals I, 2, 3, 4, and 5,
and “stop” impulse interval. The signal impulse
intervals may be and usually are of equal lengths,
and the signals transmitted and received during
said intervals may be either marking or spacing
in any permutative order.

The irregular line 47a represents the flutter or

armature operating cam 47, and indicates that
said cam has an apex for each signal impulse in-
terval, and one for the stop interval. The pref-
erable timing of cam 47 with respect to the sig-
nal intervals is, as shown in Fig. 8, such that the
cam follower 46 rides onto an apex near the mid-
dle of an interval and falls away abruptly unless
the selector magnet is energized and the arma-
ture thereby attracted. .

The line 57a relates to the timing of the es-
capement pawl cam §1. This cam, it will be ob-
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served, has five apices, corresponding to the five
signal intervals. Cam 57 and its follower 58 are
so disposed with respect to cam 471 and its fol-
lower 46 that cam follower 58 falls away from
an apex slightly later in a signal interval than
the falling away of cam follower 46. This time
difference in the descent of the two cam fol-
lowers accounts for the previously described cir-
cumstance that if the follower 46 falls away from
an apex, due to deenergized condition of the
magnet, the three-armed lever 59 and the es-
capement pawl which it controls cannot rotate
counterclockwise when the follower 58 falls gway
from an apex due to latching of the lever arm 64
by the hook 67. i

The line 114¢ relates to the operation of print-
ing and tape feeding cam {{4. This cam, it will
be observed, has one apex, the rise to which is
very gradual, being extended over substantially
the full periphery of the cam, and the descent
from which is very abrupt. The apex is so posi-
tioned with respect to the cams 47 and 57 that
its follower falls away just after the escapement
pawl 68 has been restored to its extreme clock-
wise position by the cam 57 following release for
counterclockwise rocking by the apex of cam 57
which corresponds to the fifth signal interval.
This line thus indicates graphically the previ-
ously stated fact that the printing platen is actu-
ated violently just after the type wheel has been
brought to its selected position, and that the tape
is fed gradually during the next selecting cycle
of the escapement drum.

The line 81a indicates generally the contour of
the cam 81 which causes the escapement pawl 68
to traverse the escapement drum 11 from end to
end. It will be noted that the cam 81 is so po-
sitioned with respect to the other cams that it
begins to move its follower early in the first sig-
nalling interval. The cam surface consists of
alternate rises and dwells, there being a rise ef-
fective to move the escapement pawl during a
portion of each of the signal intervals. Thus
the escapement pawl traverses the drum inter-
mittently in steps coordinated with the signal
interval until the end of the drum is reached
after which the follower falls away to the lowest
level of the cam thus permitting the escapement
pawl 68 to be restored to its normal or initial
position where it remains until being shifted
again upon the reception of another series of
signal impulses.

The provision of alternate dwells and rises on
cam 81 enables the movement of the pawl lon-
gitudinally of the drum to be coordinated accu-
rately with respect to the signal intervals. It
is apparent that the time intervals during which
the drum rotates decrease as successive signal
intervals in a given signal combination are trav-
ersed, the reason being that as the pawl ad-
vances to peripheral areas of the escapement
drum in which the ribs increase in number, the
drum rotates through progressively smaller an-
gles. The timing of the translational movement
of the pawl with respect to its rocking movement
is not especially critical during the first three or
four intervals, and the cam 81 could, if desired,
be so constructed as to move the pawl continu-
ously during the first three or four signal inter-
vals, but if the escapement pawl shifting cam
follower moves steadily during the fifth signal-
ing interval, or during any subsequent intervals
which might be provided in connection with
codes of more than five units, there is a possi-
hility that the pawl may be shifted longitudinally
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of the drum at the wrong instant and into en-
gagement with the wrong rib or tooth. ‘This
possibility is eliminated by causing the cam fol~
lower 19 to stand idle for a brief instant during
each signal interval. .

It will be noted that in point of time the es-

capement pawl is restored to its initial position.

due to the falling away of the cam follower 79
from the highest portion of the cam 8i just after
the printing operation has been performed by
the cam [14. With this arrangement it is a cer-
tainty that the escapement drum T1 will be held
stationary during a printing operation so that
clear and legible printing may be had.

Referring now to Fig. 7, it will be noted that
the two arms of the escapement pawl .are not
disposed in the same plane, The upper or left-
hand arm (viewing the mechanism from the

front) has a rearward offset, so that the escape

tooth 117 of that arm is displaced rearwardly
from the escape tooth 116 of the other arm a
distance substantially equal to the previously de-
scribed difference in the length between any es-
capement rib and the next shorter rib. When
the pawl is rocked ‘counterclockwise to withdraw
ethe right-hand escape tooth (1§ from engage-
ment with g rib thus permitting the escapement
drum 711 to rotate, the left-hand escape tooth
11 is then in the path of the next shorter rib
and will stop the drum when that rib is encoun-
tered even though the pawl should not be shifted
immediately, as when pawl shifting cam follower
encounters a dwell. If, however, the two escape
teeth were disposed in the same plane, it would
be necessary to shift the pawl suddenly as soon
as the escapement drum should be released for
rotation in order that the left-hand escape tooth
117 should be shifted into the path of the next
shorter rib before that rib could rotate past the
escape tooth,

Referring to Figs. 1 and 7, attention is directed ’

to a cam disc 122 which is fixed to the drum and
rotates therewith and to a pin 123 carried by
the left-hand arm. of the escapement pawl 68.
These elements permit the type wheel shaft,
type wheel, and selecting drum to be operated
at a lesser velocity than could be employed in
the absence of the disc and pin. Rotation of
the type wheel at reduced speed is desirable be-
cause of the very frequent stopping of the type
wheel for printing.

The cam 122 and pin 123 cooperate to over-
come, at the beginning of a cycle of operation,
& condition that may arise as a result of the
inertia characteristics of the escapement drum
and type wheel. The apex 124 of the cam {22
extends g sufficient distance from the axis of
the cam to engage the pin 123 and hold the es-
cape tooth {17 out of engagement with the se-
lecting drum 7I, thus holding the pawl 68 in its
extreme clockwise position under conditions when
it might otherwise be released for counterclock-
wise rotation. When the signaling impulse re-
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celved. during the first interval is a marking sig- -

nal, the pawl 68 rocks in a counterclockwise di-
zection under the influence of the spring 63 to

65

withdraw the right-hand escape tooth 116 from =

engagement with the rib 84 and to place the
escape tooth 17 in the path of that rib. It is
possible that the inertia of the type wheel and
selecting drum may delay the response .of those
elements to the driving force of the friction
clutch and thus the drum and type wheel may
lag with respect to incoming signal impulses.
A marking impulse in the first interval as pre-
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viously set forth indicates and establishies a con-
dition for selection of & charaeter in the second
half of the type wheel which means that the type

- Wheel must be rotated through-180° in response .
to ‘a marking signal in the first interval and
that rib 84 must rotate past the left-hand es-
cape ‘tooth 117 since the pawl 88 spans. less than
half the periphiery of the drum Ti. If a mark-
ing signhal is received during thie second inter-
val, the escapement drum should be stopped by
engagement of the right-hand escape: tooth 446
with the rib 87 in the second half of the drim.
If the rib 84 has not passed the left-hand ‘es-
cape tooth (17 at the time the marking signal
in the setond interval is received, that footh will
drop into the path of the rib 84 and will stop
the drum before it -has completed 180° -of rota-
tion from its initisl position. When the escape-
ment pawl is restored to its normal or. extreme
clockwise position, the right-hand escape tooth
146 will stop the escapement drum by engage=
ment with the rib 8% instead of by engagement
with the rib 87 4t a point 90° farther along the -
periphery of the drum. . B -

During the interval in which the pin 23 rides
on ‘apex 124 of cam 122, the pawl is unable to
respond to a marking signal and: it’'is released
to respond to such signal as soon as the pin $23
falls away frem the apex 124 of cam (22, It
is by means of this arrangement that the left-
hand escape tooth i1 of the pawl 68 -cannot
interfere with rotation of the escapement drum
through the proper angular distances in accord-
ance with the received signals. The cam  $22 .
and pin 123 do not interfere with the selection
of a final stop position of the drum with the
cam: apex in alignment with the pin 23 for the
reason that by the time the apex 124 of the
cam has rotated into such alighment the pawl
68 has been shifted longitudinally of the €scape-
ment drum by the cam 8 and thus the pin 128
has been moved out of the path of the apex
{24 of cam 122, . ' ! o

The inking of the type wheel 1§ is -accom=
plished by means of an ink supply roll £28 which
is rotatably mounted on pivoted arm {271 and
which is biased into engagement with the periph-
ery of the type wheel 16 by means of spring 128,
Thus as the type wheel is rotated, the char-
acters carried on the beriphery thereof are suc- -
cessively inked by engagement with the inked
Toll' 126 and are thus conditioned for transfer-
ring an impression to the tape by operation of
the printing plater 102. : :

Although a specific embodiment of the in«
vention has been disclosed and described herein; -
it is to be understood that the apparatus and
the manner in which it operates are capable-of
rearrangement, modification, or substitution
without departing from the spirit of the inven-
tion and within the scope of the appended claims.

‘What is claimed is: :

1. In a -printing telegraph receiver, a type
wheel, means for rotating the type wheel; “a
ribbed drum for controlling the rotation of ‘the
type wheel, g pawl for controlling the. drum, sig-
nal controlled means for oscillating the pawl, and
means. for shifting the pawl longitudinally of the
drum. - : . . o

2. In a printing telegraph receiver, .a’ type
wheel, means for-rotating the type wheel, 8. ribbed
drum- associated with the type wheel, a pawl os-
cillatable in two directions for controlling the
extent of rotation of the drum;, and means for

- oscillating the pawl. L
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3. In a printing telegraph receiver, a type
wheel, means for rotating the type wheel, a
ribbed drum associated with the type wheel, a
pawl for controlling the drum, means for shift-
ing the pawl longitudinally of the drum, and
means responsive to signal impulses for rocking
the pawl intermittently.

4, In a printing telegraph receiver, a type
wheel, means for rotating the type wheel, a
drum associated with the type wheel having a
plurality of ribs of varying lengths, a pawl for
controlling the drum, and means for associating
the pawl with different ribs and with different
portions thereof during a signaling cycle.

5. In a printing telegraph receiver, a type
wheel, means for rotating the type wheel, a drum
associated with the type wheel having a plurality
of ribs beginning at various points longitudi-
nally of the drum and terminating at an end
thereof, a pawl for controlling the drum, means
for rocking the pawl, and means for shifting
the pawl longitudinally of the drum toward areas
having increasing numbers of ribs. L

6. In a printing telegraph machine, a ftype
wheel, means for rotating the type wheel, a
drum associated with the type wheel having a
plurality .of ribs extending longitudinally there-
of, and a pawl for controlling the drum hav-
ing escape teeth, one of said teeth being dis-
placed - longitudinally of the drum with respect
to the other tooth. ‘

7. A selecting mechanism for printing telegraph
apparatus comprising a magnet having an ar-
mature, a rotatable cam shaft controlled by said
magnet, a latch controlled by said armature, &
pawl controlled jointly by said cam shaft and
said latch, and a.ribbed escapement drum con-
trolled by said pawl.

8. A selecting mechanism for printing tele-
graph apparatus comprising a magnet having an
armature, a rotatable cam shaft controlled by
said magnet, a latch controlled by said arma-
ture, a pawl capable of rotational and trans-
lational movements, means -on said cam shaft
for effecting both of said movements, and means
controiled by said latch for blocking one of said
movements.

9. In a selecting mechanism for printing tele-
graph apparatus, a signal responsive magnet
having an armature, a rotatable cam shaft, a
cam on said cam shaft for rocking said arma-
ture independent of signals, a latch lever carried
by said armature, an escapement drum, a pawl
associated therewith whose position is deter-
mined by said magnet armature, a cam on said
cam shaft for rocking said pawl, and a lever
carried by said pawl in cooperative relation to
said latch lever. : :

10. In a selecting mechanism for printing tele-
graph apparatus, an escapement drum having
external ribs longitudinally thereof, a pawl
- straddling said drum for cooperation with the
ribs thereof, a selector magent having an arma-
ture, and a rotatable shaft carrying a plurality
of cams, one of said cams operable to rock said
armature, another of said cams operable to rock
said pawl, and another of said - cams operable
to shift said pawl longitudinally of said drum.

11. In a selector for stopping a rotatable shaft,
a cylinder carried by said shaft having projec-
tions thereon, a reciprocable pawl disposed to
be moved in two different planes with respect to
the cylinder in cooperation with the projections

" to determine the rotation of said shaft, signal
responsive means for controlling the movement
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of said pawl in one of said planes, and locally
actuated means for controlling the movement of
said pawl in the other of said planes.

12. In a2 telegraph receiver, a type wheel, a
drum integral with said type wheel having vari-
ably arranged projections on the periphery there-
of, pivotally and translatably movable means op-
erative with said drum for controlling rotation
thereof in steps to determine its position and the
consequent position of the type wheel, and a sig-
nal responsive selector mechanism operative
directly on said means fo control pivotal move-
ment according to signals and translational
movement independently of signals whereby the
selective. position of the drum and type wheel
may be determined.

13. In a telegraph receiver, a type wheel, means
having a variable number of stop positions for
determining the position of said type wheel, a
cam shaft, an electromagnet responsive to line
signals, and means under the joint control of said
cam shaft and said electromagnet for deiermin-
ing the stop position of said means.

14. In a selector, a rotatable type wheel, a cyl-
inder supporting a plurality of projections, a
pawl, rotatable means for effecting relative move-
ment between said cylinder and said pawl, and
signal control means for controlling the cooper-
ative relation between said cylinder and said pawl
to determine the rotation of said type wheel.

15. In a printing telegraph receiver, a type
wheel, means controlling the position of said type
wheel including a drum having a plurality of
projections and mechanism céoperating with said
projections, a printing element, and signal con-
trolled mechanical means for operating said
mechanism and said printing element.

16. In & printing telegrapir receiver, a type
wheel, means controlling the position of said type
wheel including a drum having a plurality of
projections, an electromagnet, a cam shaft re-
leased by said electromagnet for controlling the
operation of said means in accordance with the
operation of said electromagnet, and a printing
element operated from said cam shaft following
the operation of said means. :

17. In a printing telegraph receiver, a type
wheel, means controlling the position of said type
wheel including a drum having a plurality of
projections, an electromagnet having an arma-
ture, mechanical means for moving said armature
into magnetic relation to said electromagnet, and
an escapement mechanism controlled by said
armature in accordance with the energization of
said electromagnet for determining the position
of said type wheel through said drum. '

18. In.a printing telegraph receiver, a type
wheel, means controlling the position of ‘said type
wheel including a drum having a plurality of
projections and a cooperating pawl, an electro-
maghet having an armature, mechanical means
for moving said armature into magnetic relation
to said electromagnet, and means under the con-

. trol of said armature in accordance with the en-
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ergization of said electromagnet for controlling
the cooperative action between said pawl and
said drum to determine the position of said type
wheel.

19. Tn a printing telegraph receiver, a type
wheel, means controlling the position of said type
wheel including a drum having a plurality of
projections, an electromagnet having an arma-
ture, a pawl movable longitudinally of said drum,
and means under the control of said armature in

accordance with the energization of said electro-.

A



2,279,609

Thagnet for operating .said pawl in its several
Dositions with respect to said drum to determine
‘the position of said type wheel.

20. In o printing telegraph receiver, a type
wheel, means controlling the position of said type
wheel including a drum having a plurality of
brojections, a pawl cooperatively associated with
the projsctions on .said drum, means for effect-
ing relative movement between said pawl and
sald drum periodically during each signal inter-
val, and an electromagnet responsive to line sig-
nals for determining the relative movement be-
tween the drum and pawl.

21. In & printing telegraph receiver, g type
wheel, means controlling the position of said type
wheel including a drum having a plurality of
‘Projections, a pawl -cooperatively associated with
the projections on said drum, cam means for
effecting relative movement between said pawl
and said drum beriodically during each signal in-
terval, snd an -electromagnet responsive to line
signals for determining the relative movement
‘between the drum and pawl. )

22. In a printing telegraph receiver, a ‘type
‘wheel, means controlling the position of said type
wheel inciuding a drum having g plurality of
projections, a pawl cooperatively associated with
the projections on said drum, cam means for
oscillating said pawl with respect to the projec-

ions on said drum periodically during each sig-
nal interval, and an electromagnet responsive
~ to line signals for controlling the oscillation of
said pawl and thus the escapement of said drum.

23. In a printing telegraph receiver, a type
wheel, means controlling the position of said type
wheel including a drum having a plurality of
brojections, an electromagnet having an arma-
ture, 8 pawl, mechanical means for progressively
moving said pawl into cooperative relation with
said projections, and means cooperating with said
pawl following each progressive movement there-
of in response to the control of said electromag-
net for determining the position of said type
wheel,

24. In a printing telegraph receiver, a type
wheel, means for rotating the type wheel, a drum
rikied on its periphery associated with the type
wheel, a pawl oscillatable in two directions for
controlling the extent of movement of the drum,
means for oscillating the pawl, and a single elec~
tremagnet for initiating the operation of the
receiver and subsequently controlling the action
of the pawl with respect to the drum whereby the
degree cof rotation of the type wheel is controlled,

25. In a telegraph receiver, a rotatable shaft,
& type wheel fized to said shaft, an externally
toothed member also fixed to said shaft, pivotally
and translatably movable means cooperative with
said member for controlling rotation thereof in
steps to determine its position and the consequent
position of the type wheel, and a signal selector
mechanism responsive to permutation code sig-
nals and operative directly on said means to
control pivotal movement according to signals
and translational movement independenily of
signals whereby the selective bosition of the
member and type wheel may be determined.

26. In a telegraph receiver, a rotatable shaft
centinuously under torque, a type wheel fixed to
said shaft, a variably toothed escapement mem-
ber also fixed to said shaft, pivotally and trans-
latably movable means cooperative with said
memper fer controlling its position and the con-
sequent position of the type wheel, and a signal
selector mechanism responsive to permutation
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codeé signals-and operative directly on said means
to control pivotal movement ‘according to sighals
and translational movement independently of
signals whereby the selective positicn of the
member and type wheel mmay be determined.

27. In a telegraph receiver, a type wheel, a
shaft-to which said type wheel is secured, means
-also secured to said shaft having variably ar-
ranged stop projections on the periphery thereof
for determining the position of said type wheel,
a cam shaft, an electromagnet responsive to line
signals, and means under the joint control of
said cam shaft and said electromagnet for de-
fermining the stop position of said means.

28. In a felegraph Teceiver, a first shaft, & cam
assembly operable intermittently by said shaft,
electremagnetic means for controlling the rota-
tiom of seid cam assembly, a second shaft, a vari-
ably teothed escapement member fixed to said
shaft, a type wheel carried by said second shaft
in fixed angular relation to said escapement
member, and means controlled jointly by said
cam assembly and said electromagnetic means
for controlling said escapement member and con-
sequently said type wheel. .

29. In a telegraph Teceiver, an electromagnet
responsive to line signals, a cam shaft operable
in signal controlled cycles, a type wheel, mears
having a variable number of stop positions per
cycle of said cam shaft for determining the po-
sition of said type wheel, and means under the
joint control of said cam shaft and said electro-
magnet for determining the stop position of said
means.

30. In a telegraph receiver, a type wheel, means
for rotating the type wheel, a variably toothed
escapement member for controlling the rotation
of the type wheel, a pawl for controlling the ro-
tation of the escapement member, and means for
producing relative motion of translation between
said pawl and said escapement member,

31, In a telegraph receiver, a type wheel, means
for rotating the type wheel, a variably toothed
escapement instrumentality for controlling the
rotation of the type wheel, a pawl for controlling
the rotation of the escapement instrumentality,
and cam means for imparting oscillatory move-
ment to said pawl and for producing relative
motion of translation between said pawl and said
escapement instrumentality.

32. In a telegraph receiver, a magnet having an
armature, a rotatable cam assembly controlled
by said magnet, a latch controlled by said arma-
ture, a pawl controlled by said latch, an exter-
nally toothed instrumentality controlled by said
pawl, a type wheel controlled by said externally
toothed instrumentality, means included in said
cam assembly for oscillating said pawl and means
also included in said cam assembly for producing
relative motion of translation between the said
pawl and said externally toothed Instrumentality.

33..In a printing telegraph apparatus, a type
wheel, means for rotating the type wheel, an in-
strumentality connected to said type wheel hav-
ing variably arranged peripheral projections, a
member movable according to two characteris-
tics for controlling the extent of rotation of said
instrumentality, and signal controlled rotatable
means for controlling the motion of said mem-
ber.

34. In a printing telegraph apparatus, a type
wheel, means for rotating the type wheel, an in-
strumentality connected to said type wheel hav-
ing variably arranged peripheral projections, an
escapement mechanism movable according to two
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characteristics for controlling the extent of ro-
tation of said instrumentality, and signal con-
trolled rotatable means and signal responsive
electromagnetic means for jointly controlling the
motion of said escapement mechanism.

35. In a printing telegraph apparatus, a type
wheel, means for rotating the type wheel, an in~
strumentality connected to the type wheel hav-
ing on the periphery thereof rows of projections
varying in number according to a mathematical
progression, escapement means operable with
reference to successive rows of said projections
for controlling the rotation of said instrumen-
tality and consequently the rotation of said type
wheel, signal controlled rotatable means for pro-
gressively conditioning said escapement means
for rotation controlling cooperation with suceces-
sive rows of said projections, and signal respon-
sive electromagnetic means for controlling said
escapement means jointly with said rotatable
means.

36. A telegraph receiver in which a printed
record is made from a typewheel, means to posi-
tion the typewheel comprising stops, one for each
printing position of the typewheel, said stops be-
ing located in groups, each group having double
the number of stops of the previous group, a
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selector mechanism to selectively operate said
groups of stops progressively from a smailer to a
larger group to selectively position the typewheel
whereby the degree of motion of said typewheel
corresponding to the actuation of said last named
stops decreases progressively and printing means
to cooperate with said typewheel to effect print-
ing, means to operate said printing means, and
means to free said printing means from said
typewheel before said typewheel positioning
means comes to its normal stop position.

37. In s printing telegraph machine, & plu-
rality of type faces, selecting mechanism compris-
ing a plurality of stops adapted to be selectively
controlled in response to code signals, means hav-
ing a predetermined cycle of operation arranged
to act upon said stops to position a desired type
face into ultimate printing position when the last
code signal is received and before a cycle of
operation has been completed, printing means
to cooperate with said type faces to effect print-
ing, means to operate said printing means, and
means to free said printing means from said
type faces before said selecting mechanism and
stop positioning means come to normal stop posi~
tions.

WALTER J. ZENNER.



