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Corporation, Chicago, Ill., a corporation of 
Delaware 

Application August 6, 1943, serial No. 497,592 
2. Ciaims. 

This invention relates to telegraph apparatus 
and more particularly to start-stop telegraph ap 
paratus. 

It is often desired to have code signal receiv 
ing apparatus wherein certain predetermined code 
Signals may be received, where visible indications 
Will be given that a certain signal has been re 
ceived, and which will then transmit a single 
predetermined code signal as an acknowledgment 
of the received signal. 
The object of the present invention is to pro 

Wide an apparatus Which is responsive to prede 
termined code signals and which transmits a sin 
gle predetermined code signal as an acknowledg 
ment of the received signal. 
A further object of the invention is to provide 

indicating means which are operable upon the 
receipt of an incoming signal to identify the 
particular signal received. 

the apparatus in general comprises a Selector 
magnet, which upon energization in response to 
received signals releases a receiver-distributor for 
rotation. The incoming Signal permutably con 
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trols a plurality of code bars, which, in turn, 
control a plurality of Code bails. An extension 
on each code bail controls an electrical SWitch, 
to establish an electrical circuit to light a lamp 
and indicate the particular code signal received. 
The selector magnet also releases a transmitter 
distributor for rotation. Which transmits a pre 
determined code signal over an associated signal 
ing channel to indicate that the selector mech 
anism has operated. 
The features and advantages of the invention 

will become apparent from the following detailed 
description of a specific embodiment thereof, 
when read in conjunction with the accompany 
ing drawings, in Which: - 

Fig. 1 is a front elevational view, partly broken 
away, showing the apparatus embodying the in 
Vention; 

Fig. 2 is a sectional plan view, taken approxi 
mately on the line 2-2 of Fig. 1, 

Fig. 3 is a side elevational view, partly broken 
away, of the apparatus shown in Fig. 1; 

Fig. 4 is a side Sectional view, taken approx 
imately on the line 4-4 of Fig. 1, 

Fig. 5 is a fragmentary side sectional view 
taken approximately on the line 5-5 of Fig. 1; 

Fig. 6 is a schematic Wiring diagram showing 
the electrical circuit of the received signal indi 
Cator; 

Fig. 7 is a schematic wiring diagram showing 
the electrical circuit of the transmitting signal 
acknowledger; and - - - 
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Fig. 8 is a detail view showing the construc 
tion of the clutch mechanism. r . . 
The apparatus comprises a vertical base f 

which may be secured to any suitable equipment, 
such as a panel, etc. A pair of bearing brackets 
42 and 3 are secured by means of screws to the 
base , on opposite sides thereof. A shaft 4-is 
rotatably journalled in the bearing brackets 2 
and 3, extending horizontally almost the entire 
width of the base . . . . . . 
The shaft 4 is composed, toward the right end, 

of a receiving-distributing assembly designated 
generally by the numeral 6, and a transmitter 
distributor assembly designated generally by the 
numeral f toward the left end. The assen 
blies is and f are separated by a somewhat thin 
ner Section of shafting, around which is posi 
tioned a freely rotatable sleeve 8. The sleeve 
8 has a gear 9 firmly secured to its left end, as 

seen in Fig. i., Which in turn engages. With a pin 
ion 2 which is situated at the end of a shaft 
extending from the motor 22 (Fig. 2). The mo 
tor shaft constantly rotates, causing the pinion 
2 - to do likewise, thus causing the sleeve 8 to 
be constantly rotated. The shaft 14, however, 
is intermittently driven, the driving force being 
imparted by the constantly rotating sleeve 8.by 
means of clutching mechanism which Will here 
inafter be explained in detail. . . . . . . 
A bracket 23, better seen in Fig. 3, is securely 

fastened to the plate , and Supports an electro 
magnet 24 which is positioned adjacent the up 
per end of an armature 26. The armature 26 is 
normally positioned away from the electro-mag 
net 24, by means of a spring 27 which is secured 
to the upper end of the armature 26 and to the 
base ff. The magnet 24 is responsive to code 
signal impulses, preferably of the Baudot type, 
which are received by the receiving apparatus 
over a signaling channel, as will be hereinafter 
explained. 
The receiver-distributor assembly 6 comprises 

a disc 29 and eight cams: 30 to 37, inclusive, all 
firmly secured to the shaft 4 in such a manner 
as to rotate with the shaft. The cams 30 to 31, 
inclusive, each have an associated cam follower 
39 to 46, respectively, which are each shaped With 
a lug 56, thereon to be operated by the corre 
sponding cam during a predetermined portion of 
the cycle of operation of the shaft 4, the time 
of operation depending on the individual con 
tour of the cams. The cam followers 39 to 46 
are each pivotally mounted in a block 48 which 
is secured to and extends from the back of the 
base II. The cam followers are normally pivoted 



3 
so as to be in engagement with their associated 
cams by means of individual Springs 49. 
The cam follower 45 is formed at its forward 

end with an upwardly-extending lug 5, and at 
its opposite end with an upwardly extending men 
ber 52 which acts as a clutching and clutch re 
lease member (Fig. 8). The cam follower 45 is 
normally held in a downward position as the 
lower end of the armature 26 is normally above 
the upturned lug 5?. This pivots the member 52 
which is a part of the cam follower 45, in a count 
terclockwise direction, as viewed in Fig. 3, and 
allows it to disengage the clutching mechanism, 
as will be explained later. In the event that the 
armature is moved from above the upturned lug 
5, due to the energization of the magnet 24, 
the cam follower 45 will pivot in a clockwise di 
rection, as viewed in Fig. 3, under the tension 
of the spring 49, which will result in the member 
52 also being moved in a clockwise direction to 
thereby allow the clutching mechanism to el 
gage and cause rotation of the shaft. 4. The 
can follower 45 is under the control of its associ 
ated cam 36 and will only be permitted to rise 
during a certain period of the cycle of operation 
of the shaft 4, even though the armature 26 
may not be above the upturned lug 5. 
Cam followers 39, 40, 42, 44 and 46 are each 

formed, toward their forward end, with a shoulder 
53 and a square end 54, as better seen in Fig. 3. 
These cam followers are normally urged toward 
the contour of their associated cams 30, 3, 3, 36, and 37, respectively, by means of the indi 
vidual springs 49, which causes engagement of 
the upwardly extending lug 56, on the cam foll 
lowers, with the cam surface. During a certain 
portion of the cycle of operation of shaft 4. an 
indentation in the contour of the cam will be 
presented to each lug. 56 on each can follower 
which, due to the spring 49 pivoting the cam 
follower in a clockwise direction, as viewed in Fig. 
3, will cause the cam followers to rise to their 
upper position. The forward end of the cam 
followers are held in a lateral position by means 
of a pair of guide plates 57, one plate being posi 
tioned to either side of the individual cam fol 
oWes. 
The cam follower, 4 is formed at its forward 

end in a configuration, as seen in Fig. 4, wherein 
the forward end is formed of two opposite, round 
edlugs 58 with an opening between them in the 
shape of a semi-circle which has an upwardly 
extending lug 59, in the center thereof. The 
cam, follower. 4 is normally held with its front 
end in an upward position, with the armature 
26, extending into the opening between the lugs 
58. and to one or the other side of the upwardly 
extending lug-59. Thus, the lug 59 acts to lock 
the armature 26 in its forward or...backward posi 
tion. During a predetermined portion of the 
cycle of operation of the shaft f4 the cam 32, 
which is associated with the cam follower 4, 
will force the cam follower 4f to its downward 
position, overcoming the tension of the spring 
49. During the interval that the cam follower 
4 f is in its downward position the upwardly ex 
tending lug 59 will be at a lower elevation than 
the bottom of the armature 26, which will allow 
the armature to be moved to its inward or out 
ward position, depending on the nature of the 
impulses of the code signal being received by 
the receiving apparatus. This interval is rela 
tively short in duration and the cam immedi 
ately thereafter allows the cam follower 4: to 

2,419,799 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

60 

85 

70 

75 

4. 
rise again due to the force of its associated spring 
49, thereby causing the upwardly extending lug 
59 to be positioned above the elevation of the 
bottom of the armature 26 and either in front 
or behind it. When this occurs the armature 
26 will be locked in whichever of its two positions 
it happens to be in at that time, until a subse 
quent downward movement of the cam follower 
4. . 
A pair of blackets 61 and 62 are Secured per 

pendicularly to the base f, on either side of 
the cam followers previously described, and, in 
turn, support between them, toward their lower 
forward edge, a block 63. 

Pivotally mounted on a pivot shaft 60 carried in 
the block 63 are a series of selector levers 64, 
one positioned in front of and corresponding to 
the cam followers 39, 40, 42, 44 and 46. The 
selector levers 64 are formed with a slot 66 to 
ward their bottom, by means of which they are 
mounted pivotally in the block 63. However, the 
slot is longer in length than the rod on which the 
levers are pivoted, so that there can be a lim 
ited upward and downward movement of the 
selector levers. The forward lower end of the 
selector levers has secured therein a spring 67 
which is connected at its top to a bracket 68 
which extends outwardly from the bracket 62. 
The springs 67 normally pivot the selector levers 
64 in a clockwise direction, as viewed in Fig. 4, 
which causes their upper ends to be positioned 
in engagement with the square end 54 of the 
corresponding cam follower. The selector levers 
64 are laterally aligned with respect to their 
associated cam followers 39, 40, 42, 44 and 46, 
by means of the previously mentioned pairs of 
guide plates 5, one of which extends on either 
side of a portion of the selector levers. 64. The 
upper inner edge of each of the selector levers 
64 is formed with a shoulder. 69 which Inay. Or 
may not be engaged by the square end 54, of 
the associated cam follower, depending on the 
position of the cam followers. The forward edge 
of the selector levers 64 is formed of three out 
wardly extending lugs, spaced substantially as 
indicated in Fig. 4. The selector levers 64 are 
normally held in their upward position by means 
of the springs 67. In the event that the Square 
end:54 of the cam followers rise to a high enough 
position, due to their corresponding cam con 
tours, the selector levers will move inwardly so 
that the square end of the cam follower will 
rest upon the shoulder 69 of each selector lever 
64. Upon a subsequent counterclockwise actu 
ation of the cam follower, due to the contour. Of 
their associated cams, the selector levers 64 will 
also be depressed, a distance limited by the 
length of the slot 66 at their pivot point, be 
cause of the pressure exerted by the cam foll 
lowers upon the shoulders 69. 
Three code bails 72, 73, and 74 are mounted 

pivotally to the block 63 and are urged inwardly 
under the tension of their individual springs 
T6. These bails each have five reversible code 
lugs. T7 connected thereto, which may be posi 
tioned with their body projection either above 
or below the bail. Each of the lugs 77 are con 
nected to the bail so as to be aligned with one 
of the selector levers 64. The code bails 72, 
73, and 74 have rearwardly extending arms 78, 
79, and 8 f, respectively (Figs. 3, 4, and 5), the 
utility of which will be explained later. 
As mentioned above, there are five reversible 

code lugs 77 positioned on each of the code-bails, 
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one, each in front of each of the five selector 
bars 64. The reversible code lugs are positioned 
with a body projection extending either above 
or. below the code bail, with . a leaf spring of 
the code lug on the opposite side of the code bail 
holding it in place. Thus, it is possible to re 
Verse the code lugs to a position. With its body 
projection either above or below the code bail. 
Depending on whether the body projection of 
the code lug is above or below the code bail will 
determine whether the body projection Will en 
gage the lug on the selector lever 64 and thus 
prevent the code bail from moving to its inward 
limit under the force of its associated Spring 6 
or whether it will enter the space between the 
lugs . The code lugs are positioned in prede 
termined positions so as to predetermine the code 
signal to which the particular bail 2, 13, or 74 
will be responsive; in other words, the position 
in which the bails will move clockwise in response 
to. predetermined positions of the Selector levers 
6. responsive to a received code signal. 
The cam follower 43 which is under the control 

of the cam 34, is formed with a depending por 
tion 82 which is terminated in a block having 
an adjusting screw 83 therein. Adjacent the de 
pending portion 82 (of the cam follower 43) is 
a member 84 pivoted in the block 3, which ex 
tends the Width of the five selector levers 64 
and Which controls a lever 8S which is also 
mounted pivotally in block 63. The lever 86 is 
laterally positioned by naeans of a pair of guide 
plates 8, one being positioned on each side of 
the top of the lever. The front edge of the lever 
8S is positioned against the code bails 2, 73, 
and 4, so that when the lever 86 is in its for 
ward position, the bails Will not be able to move 
inwardly, even though a correct setting of the 
Selector bars has occurred. The member 84 has 
an edge which, as previously mentioned, extends 
across the back of the five selector bars 64; this 
limits the inward movement of the selector bars, 
During a certain portion of the cycle of opera 
tion of the shaft & the can follower (s3 is pre 
sented with a recess in the cam 34, which results 
in the can follower being free to pivot; in a 
counterclockwise direction, as viewed in Fig. 4. 
When this occurs the depending portion 82, of 
the cam follower 43, likewise moves in a counter 
cogkwise direction allowing the member 84 to 
move to a limited extent in a clockwise direc 
tioia, aS viewed in Fig. 4. Any movement of the 
member 84 allows the member 86 to move in 
Wardly, under the force exerted by the springs 
is urging the bails : 2, 73 or A in Wardly, provid 
ing that a proper signal has been received. After 
a limited period of counterclockwise movement 
of the can follower 33 it Will again be moved in 
a clock Wise direction, as viewed in Fig. 4, due 
to the contour of the surface of the cam 38. 
This device acts as a lock to prevent the bails 
from moving from an outward position except 
during a limited period of the cycle of operation 
of the shaft 4. 

Positioned below the arms 8 and 9 and ad 
jacent the arm 8 are three electrical switches 
88, 89 and 9 , respectively (Figs. 3, 4, and 5). 
Whenever one of the bails 2, 3 or 4 noves in 
a clockwise direction, as viewed in Fig. 4, its as 
sociated arms 78, 79 or 8 will likewise move 
in a clockwise direction and cause pressure to 
be exerted upon an insulated portion of the as 
sociated electrical switch, which in turn results 
in an electrical contact being closed and an elec 
trical circuit established. The electrical circuit, 
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pawls 95. 

as shown in Fig. 6, includes three electric lights 
92, 93 and 94, which are illuminated upon the 
closing of one of the electrical switches. This 
acts as a visible indicator, to make it possible to 
readily ascertain which one of the bails has moved 
inwardly in response to the predetermined code 
signal which controls it. . . . . . 

The clutch mechanism, as disclosed in Fig. 8, 
comprises three pawls, 96 which are pivotally con 
nected to the disc 29 by means of a post 97. 
The paWils 96 are normally urged in a counter 
clockwise direction, as viewed in Fig. 8, by means 
of their individual springs 98. Each of the pawls 
96 has a single tooth 99 thereon, the teeth being . 
positioned in a staggered relation to each other 
on the respective pawls, for a reason which will 
be later explained. The disc 29 is provided with 
a post fe; which acts as a limit for the clockwise 
movement of the pawls 96. Secured firmly to the 
sleeve 8 is a ratchet wheel 32 which is posi 
tioned adjacent the three pawls 93, so that en 
gagement is possible under certain circumstances. 
The periphery of the disc 29 has a W-shaped notch 
ii)3 in it in which a roller is (Fig. 4) may rest, 
depending on the position of the disc 29. The 
roller i is positioned at one end of a lever is 
which is mounted pivotally to the bracket 6 and 
urged against the periphery of the disc 29 by 
means of a Spring 5 (Figs. 3 and 4) at its oppo 
site end. In a normal position the member 52, 
previously mentioned, engages the end of the 
pawls 96 and pivots them in a clockwise direc 
tion against the tension of their springs 98 as 
viewed in Fig. 8. This results in the teeth 93 
of the pawls 36 being separated from the teeth 
in the ratchet, wheel 02, resulting in no rota 
tion being inparted from the sleeve 8 to the 
shaft i4. Under certain conditions the member 
52 Will move in a counterclockwise direction (Fig. 
8) thus freeing the ends of the pawls 96, which 
in turn are urged in a counterclockwise direction 
under the force of their individual springs 98. 
The teeth 99 will be urged toward the ratchet 
wheel 82 until one of the teeth engages the teeth 
On the periphery of the ratchet wheel. This per 
mits rotation to be imparted to the shaft & 
from the constantly rotating shaft 3. As men 
tioned above, the teeth 99 were positioned in a 
Staggered relation to each other on the individual 

This is done so that no imatter what 
the position of the teeth of the ratchet wheel 
iO2 are in respect to the teeth 99, there will always 
be an immediate and positive engagement of 
drive between the two members. Only one tooth 
Will engage the ratchet wheel. The member 52 
is only held in a counterclockwise position for a 
short interval during the cycle of operation of the 
shaft 4 and Will almost immediately reassume 
its clockwise position. As the pawls 96 are se 
cured to the disc 29 they will rotate with the 
disc and upon making a full cycle of operation 
of three hundred and sixty degrees will again 
come in contact with the member 52, thus being 
moved in a clockwise direction resulting in the 
tooth being released from the ratchet, wheel. 
The roller C, which enters the W-shaped notch 
G3 in the disc 29 simultaneously with the mem 

ber 52 forcing the pawls 96 in a clockwise direc 
tion, acts as an anti-singing device for the clutch 
ing mechanism. In other words, it positively acts 
to cause the tooth 99 to be disengaged from the 
teeth of the ratchet wheel fg2 so that there will 
be no partial engagement during the unoperative 
periods of the shaft 4 and the disc 29. A timing device is disclosed in Fig. 5 which is 
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utilized to hold the electrical switch. 9 in its 
closed position and thus insure illumination of 
the indicator lamp. 94 for a definite predeter 
mined period of time. Connected rotatably to 
the bracket 6 f is a ratchet wheel 107 which has 
a plurality of posts 08 secured to and extend 
ing outwardly from the ratchet wheel near its 
periphery. The periphery of, the ratchet wheel 
f07 is formed of a series of teeth, there, being 
omissions in certain positions, such as is desig 
nated by the numeral G9. Secured to the sleeve 

... 8 is an eccentric f, which rotates with the 
sleeve 8. Placed around the eccentric f, but 
free to move in respect to the eccentric, is a pawl 

2. The pawl ff2 is normally held with its 
arm 3 against the surface of the ratchet wheel 
Ol by means of a spring - 4. A second pawl 
6 is secured pivotally at f 0 to a portion of 

the code bail 74 so as to be able to move verti 
cally as the bail 74 rocks about pivot shaft. 60. 
The upper end of the pawl 6 is also normally 
held in engagement with the teeth of the ratchet 
wheel 07, by means of the same spring 14. A 
lever 7 is mounted loosely adjacent the block 
63, so as to be pivotable under the control of 
the arm 8 extending rearwardly from the code 
bail 4. The end 9 of the lever 7 is perpen 
dicular to the main body of the lever and is posi 
tioned immediately above the electrical switch 
9. A bell crank lever f2 is pivotally connected 
to the bracket 6 and is normally urged in a 
counterclockwise direction, as viewed in Fig. 5, 
by means of a spring 22. One arm 23 of the 
bell crank lever 2 is positioned adjacent the 
ratchet wheel foil in such a manner that upon 
engagement with a post 08 the bell crank lever 
f2 will be moved in a clockwise direction. An 
arm 24 forms the second arm of the bell crank 
lever 2f and is positioned with its lowest end 
adjacent to the end 9 of the lever. f7. The 
end of the arm 24 is formed with a shoulder 26 
thereon, which under certain circumstances en 
gages the end 9 of the lever 7 and holds it in 
its depressed or counterclockwise position, as 
Viewed in Fig. 5, thereby holding the electrical 
Switch. 9 in its closed position until the lever 
lf is released. The release of lever T occurs 
When the ratchet wheel O7 is stepped to a posi 
tion whereat one of the posts 08 will engage the 
arm 23 of the bell crank lever 21, pivoting the 
lever in a clockwise position against the tension 
of the spring 22, and thereby freeing the end 
9 of the lever if 7 from the shoulder 26, which 

had previously held it downward in a latched 
position. The ratchet, wheel 07 is moved in a 
step-by-step manner by means of the constantly, 
eccentrically, moving pawl - f2 whose arm f3 
engages the teeth on the periphery of the ratchet 
Wheel. Rotation of the ratchet wheel, 407 will 
cease when the arm 3 of the pawl 2: reaches 
a position where the teeth are omitted, such as 
is designated by the numeral fo9. At this point 

, the ratchet wheel will not be rotated further, 
which acts as a pause in the timing device. How 
ever, in the event that the bail 14 is selected the 
pawi f6 Will move upwardly and cause the 
ratchet wheel foil to step one notch, which is suffi 
cient to allow the pawl 2 to againstart the 
ratchet wheel 07 into step-by-step rotation. 
The Omitted portions. 09 of the teeth on the 
ratchet wheel 07 are so placed with respect to 
the posts fo8 that the rotation of the ratchet 
Wheel 07 will not stop while the electrical con 
tact 9 is closed and the lamp. 94 is illuminated 
but rather, the omitted space is encountered by, 
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the arm. 3 just after the post 08 has pivoted 
the bell crank, lever 2 and freed the leveriff 
from the shoulder 26 which locked it down. By 
various spacings of the posts 08 on the ratchet 
wheel it is possible to vary the length of time 
which the switch 9 will be closed and the visible 
indication maintained. The transmitting-distributor, which is located 
toward the left end of the shaft 4, and to the 
left of sleeve 8, is formed of six cams 28 to 
33, inclusive. Positioned adjacent each of the 
cams. 28 to 33 inclusive are a set of electrical 
switches 35 to 40, inclusive. The electrical 
switches are successively closed upon rotation of 
the shaft 4 by means of their corresponding 
cams. The electrical contacts, 35 to 40, inclu 
sive, act to supply the impulses in a standard five 
unit transmission code. The switch 35 when 
closed acts to transmit the start impulse, whereas 
the switches 36 to 40, inclusive, act to trans 
mit the five code impulses, the proper combina 
tion of which in marking or spacing relation 
designates a certain code signal. As shown in 
Fig. 7, the electrical switches 36 and 39 have 
been connected to ground over an obvious circuit. 
When these two switches are closed, by their re 
spective cams 29 and 32, marking impulses will 
be transmitted. However, as electrical switches 
37, 38 and 40 are not grounded, spacing im 
pulses will occur when their respective cams. 30, 
3 and 33 close the switches. Upon the cycle 
of operation of the shaft 4, the six cams will 
have been closed and reopened, which will have 
resulted in the letter D, as designated in a well 
known code, being transmitted over an associated 
line. This predetermined signal may be trans 
mitted back to the unit which is transmitting to 
the receiver or may be transmitted to any other 
receiving unit at any desired location. 
The incoming code signal may be transmitted 

by means of any convenient type of transmitting 
apparatus. However, a type of apparatus which 
is especially adapted for sending signals to the 
present receiver is disclosed in copending United 
States application Serial No. 497,591, filed on Au 
gust 6, 1943, by Carl W. Swan. 
A description of operation of the present unit 

is very similar, regardless of which one of the 
three possible signals is received. The three code 
bails 72,73 and 74 correspond to the letters. A, B 
and C, such correspondence being predetermined 
by the position of the body projection of the code 
lugs 71 either above or below the bail. However, 
as bail 74 has a timing device associated with 
it, Which the other two signal bails do not have, 
the operation of code bail. T4, will be described 
upon receipt of the letter A. 
The operation of the apparatus is, as follows: 
Contrary to the usual practice, wherein the 

start impulse is normally of spacing nature (or 
no-current). and the stop impulse is of marking 
nature (or current), the apparatus according to 
the present invention is operable in a system 
wherein the start impulse is of marking nature 
(or gurrent) and the stop impulse is of spacing 
nature. (or no-current). Accordingly, the start 
impulse of an incoming code signal energizes the 
magnet 24, which in turn causes the tension of 
the Spring 27 to be overcome and the armature 26 
to be drawn toward the magnet. The armature 26 
will thus be moved toward the right, as viewed in 
Fig. 3, with the result that the lower end of the 
armature will no longer be above the upturned lug 
5 of the cam follower 45. The cam follower 45 is 
then free to pivot under the tension of its asso 
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ciated spring 49 if the low portion of the asso 
ciated cam 36 is presented to the lug 56 on the 
cam follower 45 at that time. The cam follower 
will pivot in a clockwise direction, as viewed in 
Fig. 3, causing member 52 to likewise move in a 
clockwise direction. Such a movement of the 
member 52 releases the pawls 96, which will then 
move in a counterclockwise direction, as viewed 
in Fig. 8, under control of their individual springs 
98. One of the teeth 99 on the pawls will engage 
the teeth on the ratchet wheel 92 thereby im 
parting rotation from the constantly rotating 
sleeve 8 to the shaft 4. Upon rotation of the 
shaft 4, the cam 36 will likewise rotate so that its 
low portion is no longer presented to the cam foll 
lower 45 and which results in the cam follower be 
ing depressed. As the start inpulse was Only no 
mentary the magnet 24 has become deemergized 
and the armature 26, under the tension of its 
Spring 2, has been moved to its normal position 
where its lower end will once again be positioned 
above the upturned lug 5 of the cam follower, 
and hold it down. The member 52 is likewise 
moved to its bottom position so as to be in readi 
ness to again engage the pawls 96 and disengage 
the clutching mechanism, upon the completion 
of a cycle of Operation of the shaft 4. 
The can 30 will then present its low point to 

the lug 56 of the cam follower 39, thus allowing 
the cam follower to be pivoted in an upward di 
rection, as viewed in Fig. 2, under the tension of 
its associated spring 39. The cam follower 39 
will be raised a distance sufficient to allow its for 
ward end 54 to be above the shoulder 69 of the 
selector lever 64 said lever being pivoted in a 
clockwise direction (Fig. 4) by its associated 
spring 67. Immediately thereafter the cam 30 
will cause the can follower 39 to be pivoted in a 
downward direction, as viewed in Fig. 2, which 
Will result in the Square end 54 of the can foll 
lower 39 engaging the shoulder 59 on the selector 
lever 64 and moving the lever downwardly, the 
downward movement being limited by the length 
of the slot 66 in the selector lever 64 at the pivot 
point 69. The selector lever 64 will be held in 
its downward position through the entire cycle 
of operation of the shaft 4, as there is only on 
low spot on the associated cam 39. 
The description immediately above has gone 

on the aSSumption that a marking impulse, dur 
ing the first unit of the 5-unit code, has been 
transmitted to the receiving unit thereby ener 
gizing the magnet 24 which causes the armature 
26 to be attracted, as previously explained. In 
the event that a spacing or no. current impulse 
has been transmitted to the receiving apparatus 
the magnet 24 will not be energized and the arma 
ture 26 will remain in its normal or released po 
sition. The lower end of the armature 26, in 
its normal position, is immediately above the 
shoulder 53 on the cam follower 39 and thus will 
engage the shoulder and prevent the cam follow 
er from rising, under the force of its associated 
spring 49, even though the low portion of the cam 
30 was presented to the lug 56 on the cam follow 
er. Thus, the cam follower 39 will not be able to 
rise and the selector lever 64 will not be engaged 
thereby to be moved downwardly by the can fol 
lower. . . . . . 
The cam-32 has five low portions, corresponding 

to the number of selector levers 64, which control 
the armature 26 and allow the armature to be 
locked either in its attracted or in its normal re 
leased position, depending on whether a marking 
or a spacing impulse has been transmitted. The 
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10 
cam 32 presents a low portion to its cam follower 
4t, thus allowing the cam follower 4 to rise un 
der the force of its associated Spring 49. The 
armature 26 Will thus be locked in its marking or 
spacing position, by means of the lug 59 at the 
forward end of the cam follower 4. This is to in 
sure that the armature 26, if moved in Wardly un 
der a marking impulse, will not return to its 
normal position on a shoulder 53 of a selector 
lever 64 and block the upward movement. Of a 
cam follower. The cam follower 4 will be al 
lowed to rise five times, once after each impulse 
has been received, thus locking the armature 26 
in the position in which it has been placed, for a 
short interval of the cycle of operation of the 
shaft 4. 
The above description, which has described the 

operation of one cam follower and its associated 
selector lever, is then successively carried out to 
allow the other four selector levers to undergo 
the same operation. After the five impulses have 
been received the Selector levers Will either be in 
their upward position or held in their downward 
position by their associated cam followers, de 
anding on whether a spacing or marking in 

pulse was received. Immediately thereafter, the 
can follower 43 is presented with a low portion 
on its associated can 34 which allows the Cam. 
follower to move in a counterclockwise direction 
(Fig. 4), thus removing the pressure which its de 
pending portion 82 exerted on the pivoted lever 
84. The lever 84 will then release the pivoted 
lever 86, which is normally held in an outwardly 
position and which, in turn, held the bails 72, 73 
and 74 in an outwardly position, thus preventing 
any inward movement of the bails to be caused. 
by their associated individual spring 76. In the 
event that the code lugs 77 have been positioned 
with their body projection above the code bar, 
corresponding to the marking impulses of the 
code signal which has been just received, or po 
sitioned below the bail corresponding to the Spac 
ing impulses received, the bail will be free to 
move inwardly under the tension of the spring 
T6. For the present description we have as 
sumed that bail 74 has had its five code lugs 
77 positioned to correspond to the letter A in 
the 5-unit Baudot code, namely two marking in 
pulses followed by three spacing impulses. As 
suming this to have been the signal received by 
the apparatus, the code bail 4 will move in 
wardly under the tension of its corresponding 
spring 76. As the bail 74 moves inwardly its 
arm 8 Will be pivoted in a counterclockwise di 
rection, as viewed in Fig. 5, thereby causing the 
pivoted lever 7 to also move in a counterclock 
wise direction. This will result in the end 9 
of the lever 7 engaging the insulated portion 
of the electrical switch 91, forcing it downwardly, 
and thus making an electrical contact. As shown 
in Fig. 6, the closing of the electrical switch.9f 
establishes a circuit which causes the light 94 
to be illuminated, indicating that bail T4 has been 
selected and that the letter A has been received. 
Immediately thereafter cam 34 causes the cam 

follower 43 to be moved in a clockwise direc 
tion, as viewed in Fig. 4, which results in its der 
pending position 82 pivoting the lever 84 in a 
counterclockwise, direction which exerts pressure 
on the pivoted lever 86 and thus causes the bail 
74, to be forced to its outward position, against 
the tension of its spring 16. 
As previously mentioned, the pivoted lever, it 

yas moved in a counterclockwise direction, as 
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viewed in Fig.5, with its end 9 exerting press 
sire on the electrical switch91. Thebell crank 
lever 12 will now be allowed to move in a coun 
terclockwise direction, as viewed in Fig. 5, un 
der the force of the spring 22, so that its shoul 
der 26 will engage the top of the end. 9 of 
the lever and lock the lever 17 in its down yard position. The electrical switch 9 will thus 
be held in its downward, closed, position for a predetermined time. The constantly operating 
pawl f2, which moves in an eccentric manner 
from its position on the eccentric , imparts 
a step-by-step rotation to the ratchet, wheel Ol. 
The ratchet wheel? O7 will be moved one step, 
or an amount equal to the distance between ad 
jacent teeth on the periphery of the ratchet every 
time the pawl 2 makes an eccentric rotation, 
as a result of the hook at the end of the pawl 
arm. 3. The ratchet wheel 07 will finally be 
moved to a position where one of its posts 108 
will engage the arm f 23 of the bell crank lever 
12 and cause.it to be pivoted in a clockwise di 
rection, as viewed in Fig. 5. As the arm 24 is 
an integral part of the bell crank lever, 12 the 
lever will likewise be pivoted in a clockwise man- ; 
ner, causing the end 19 of the pivotedleyer 
to be freed from the shoulder 26. As the bail 
14, in the meantime had been returned to its outward position, its arm 8? will no longer exert 
pressure on the lever 17, which allows the le. 
verif T to pivot in a clockwise direction, as viewed 
in Fig.5, moving to a position so that the shoul 
der 26 on the bell cranklever 21 can no longer 
lock it in a downward position. However, during 
the interval that the pawl, f2 has advanced the 
ratchet wheel 91 a distance equal to the dis 
tance between adjacent posts. 108, the lever, ?t 
has been held in a locked downward position, with 
the result that the electrical switch 9 has been 
closed during this time and its associated elec 
tric light 94 illuminated. 
Immediately after, th r - le post 108 causes the bell 

crank lever 12 to be pivoted in a clockwise di 
rection, the hook on the arm if 3 on the pawl 
12 will come in contact with a space on the 
periphery of the ratchet wheel whereon a tooth 
has been omitted such as is designated by the nu 
meral, 109. This acts, as a pause in the timing 
mechanism so that the pawl 2 can no longer 
cause step by step rotation of the ratchet wheel 
97. Upon a succeeding inward movement of the 

bail 14, its associated pawl 6 moves the ratchet 
wheel 07 one step, which is enough to allow the 
hook on the arm fl3 to again impart step-by 
step movement to the ratchet wheel (OT for a 
distance equal to that between two adjacent posts 
98. As the timing device just described is only 

associated with the letter A, and its bail T4, no 
motion will be imparted to the ratchet wheel by 
apawl similar to the pawl 7 when the B or C 
signals are received, and their respective bails 
72 and 13 mo wardly. . . . . . . . 
The elect 5 to 40, incl ontacts, 135 to lusive, 

previously mentioned, as being under 

in the Baudot code. As previously mentioned, 
these switches may be predeterminedly connected 
so as to correspond to any desirable codesignal, 
such as in the present instance, as illustratéd in the Fig. 7, by the letter D. Upon the rotation 
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12. 
of the shaft 4 the cans 28 to 133, inclusive, 
will cause the electrical switches to close succes. 
sively. Electrical contact. 135 is closed to trans 
mit a start signal over the outgoing line. The 
cams 29 to 33 inclusive will then successively 
close the switches. 36 to 40; inclusive, resulting 
in a marking impulse being transmitted by 
switches 36 and 39, whereas spacing impulses 
will be transmitted by the switches 37, 38 and 
40, as they have not been grounded and will not 
establish an electric circuit. Thus, the letter, will be transmitted by the present apparatus over an 
associated signaling channel, which acts as an 
acknowledging signal to distant receiving appa 
ratus that the receiving apparatus of the pres: 
ent unit has operated in response to an incoming 

As previously mentioned, the member 52 had 
been returned to its counterclockwise position, as 20 seen in Fig. 4, thus being in position to engage 
the pawls 96 upon completion of a cycle of oper 
ation of the shaft 4 and pivot them in a clock 
wise direction, as seen in Fig. 8, against the ten 
sion of their associated springs 98, thereby re 
moving their associated teeth 99 from the teeth 
in the periphery of the ratchet wheel O2, and 
thus releasing the clutching mechanism so that 
no further rotary motion will be imparted to the 
shaft 4 from the constantly rotating sleeve 18, 
until another start signalis received by the ap 
paratus, thereby again setting the above de 
scribed mechanism into operation. The roller 
104 will be forced into the notch 102 in the pe 
riphery of the disc 29, thereby positioning the 
disc in respect to the member 52 so as to insure 
that the tooth 99 has been completely withdrawn 
from, the teeth of the ratchet wheel 102. The operation of the above apparatus is iden 
tical upon the receipt of a B or C signal, with 
the exception that there is no timing device as 
sociated with the B and C bails 72 and 73 to act 
to hold the associated electrical switches 88 and 
89 closed for a period of time and thus illumi 
nate the lights 92 and 93 to cause the visible in 
dicator to remain illuminated for a predeter 
mined interval. - . . . . . Y. ". . . . . . . . Although a specific embodiment of the inven 
tion has been shown and described, it will be un 
derstood that this embodiment is but illustrative 
and that various modifications may be made therein without departing from the scope and 
spirit of the invention. 
What is claimed is: . . . . . . . . . - - - " - 1. In start-stop telegraph apparatus, a. single 

shaft, a selector magnet responsive to received 
code signal impulses for releasing said shaft for 
operation, a plurality of code bars operating upon 
the release of said shaft and permutably select 
able under the control of said magnet, a plural 
ity of code bails, each of said code bails respon 
sive to the setting of said code bars in accord 
ance with a predetermined code signal, an elec 
trical contact associated with each of said code 
bails, means responsive under the control of said 
electrical contact to visibly, indicate the received 
signal, and a cam distributor forming part of said 
shaft and having a plurality of electrical con 
tacts predeterminately set to correspond to a code 
signal associated therewith, said electrical con 
tacts being under the control of said cam dis tributor to be closed successively to transmit an 
answer back signal, said cam distributor and cal contacts operating concurrently with 

. . . . . . . aph   
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shaft, a selector magnet responsive to received 
code signal impulses for releasing said shaft for 
operation, a plurality of code bars operating upon 
the release of said shaft and permutably select 
able under the control of said magnet, a plural 
ity of code bails, a plurality of code lugs on each 
of said code bails, each of Said code bails respon 
sive to the setting of Said Code bars in accord 
ance With a predetermined code signal as set by 
said code lugs, an arm. On each of said code bails, 
an electrical contact associated with each of said 
code bails, each of Said electrical contacts con 
trolled by one of said arms, means responsive 
under the control of said electrical contacts to 
visibly indicate the received Signal, and a cam 
distributor forming part of said shaft and hav 
ing a plurality of electrical contacts predetermi 
nately set to correspond to a code signal asso 
ciated thereWith, said electrical contacts being 
under the control of said cam distributor to be 
closed successively to transmit an answer back 
signal, said cam distributor and electrical con 
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tacts operating concurrently with the operation 
of said code bars. 

CAR. W. SWAN. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
2,266,826 Stockfeld ---------- Dec. 23, 1941 
1,895,718 Klenschmidt ------- Jan. 31, 1933 
1943,475 Gurley ------------- Jan. 16, 1934 
2,015,323 Singer ------------ Sept. 24, 1935 
2,130,400 Salmon ------------ Sept. 20, 1938 
2,183,022 Krum -------------- Dec. 12, 1939 
2,162,170 Hicks -------------- June 13, 1939 
1,698,294 Potts -------------- Oct. 30, 1928 

FOREIGN PATENTS 
Number Country Date 

489,531 British ------------- July 28, 1938 


