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UNITED STATES
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PATENT OFFICE,

HOWARD L. RRUM, OF CHICAGO, ILLINOIS, ASSIGNOR TO MORERUIL COMPANY, OF
' CHICAGO, ILLINOIS, A CORPORATION OF MAINE. -

TELEGRAPHE SYSTEM AND APPARATUS.

Application filed June 30, 1916, Serial No. 108,925,

To ol whom it may concern:

Be it known that I, Howarp L. Krum, a
citizen of the United States, and a resident
of Chicago, county of Cook, and State of
Tllinois. have invented certain new and use-
tul Improvements in Telegraph Systems
and Apparatus, of which the following is a
specification. i

The invention relates to selective or au-
tomatic printing telegraphs having selec-
tive transmitting and recelving switch mech-
anisms and means for maintaining the re-
ceiving switch mechanism at one station in
synchronism with the transmitting switch
mechanism at another station.

The present invention seeks to provide a
selective telegraph system of this sort in
which improved means is provided for ef-
fecting the synchronous operation of the
transmitter and receiver switch mechanisms
at the connected stations, which is simple
and effective in construction and will not
readily get out of order. The invention par-
ticularly relates to rotary motor driven
transmitter and receiver switch mechanisms
and seeks to provide simple and effective
means for maintaining the same in proper
operative relation, which, while operating
with accuracy, does not require any great
nicety of adjustment, and which will per-
mit considerable variation in the speed of
the motors which respectively drive the
transmitting and receiving switch mecha-
nisms. A further object of the invention is
to provide an improved receiver switch
mechanism which can be readily maintained
in proper relation either with a keyboard
transmitter or with an automatic, tape-con-
trolled transmitter. .

With these and other objects in view, as
will presently appear, the invention con-
sists in the features of improvement here-
inafter set forth, illustrated in the preferred
form and arrangement in the accompanying
drawings, and more particularly pointed
out in the appended claims.

In the drawings: Figure 1 is a view in
elevation of the improved receiver switch
mechanism. Fig. 2 is a vertical section
thereof. Figs. 3, 4 and 5 are detail cross-
cections taken on the lines 3—3, 4—4 and
505, respectively, of Fig. 2. Fig. 6 is a
plan view of a station instrument in which

the improved receiver is combined with a

transmitter switch mechanism. Figs. 7 and
8 are detail cross sections on the lines 7—7
and 8—8, respectively, of Fig. 6. Fig. 9
is a diagram of the arrangement of the cir-
cuits at two connected stations arranged to
transmit signals in opposite directions over
a duplexed line circuit. Figs. 10 and 11
illustrate diagrams of modified arrange-
ments of the circuits, showing only the
transmitter at one station and the receiver
at another station. ‘
The improved receiver switch mechanism,
as shown in Figs. 1-5 inclusive, is mounted
on a base plate 10 and comprises a rotating
switch arm a and a circular series of con-
tacts fixed to an insulating disk A. The
latter is mounted upon the upper annular
or ringlike portion 11 of an upright bracket
12 secured to the base plate 10. %referably,
the disk is held in place by a series of clips
13 which overlap the reduced or. rabbeted
edge portion of the disk, so that the latter
can be rotatably adjusted. One of the clips
is provided with a clamp-screw 14 for se-
curely holding the disk in adjusted position.

The switch arm @ is provided with a”

brush 15 which is arranged to engage the
contacts of the disk A, and the hub 16 of
the switch arm is mounted upon one end of
a sleeve 17, but is insulated therefrom, as
clearly shown in Fig. 2. Sleeve 17 is mount-
ed upon a shaft 18 having a portion reduced
in diametér within the sleeve. This re-

duced portion, as shown in Fig. 2, is shorter

than the sleeve, and the large end portions of
the shaft loosely fit within the sleeve. As
shown, one end of the sleeve 17 and one end
of the shaft 18 extend through a central
opening in the contact disk A, and the pro-
jecting end of the shaft is journaled in 8
U-shaped member 19 that is fixed to and
extends across the annular portion or ring.
11 of the bracket 12. The opposite inner
end of the shaft is journaled in the upper
portion of an upright bracket 20 that is

secured to the base plate 10. A collar 21 is 100

fixed 'to the extreme inner end of the shaft
and a hub 22 is also fixed to the shaft, the
hub and collar being arranged on opposite
sides of the bearing on the upper end of the

bracket 20 to thereby hold the shaft against 106

endwise movement.
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is provided with a suitable

=@

The hub 22 is provided with a reduced
mner end portion and g gear 23 is fixed
thereto,  The latter meshes with ‘a pinion
24 on the shaft of a small electric motor B
which is mounted on the base plate 10, so
that, when in operation, the shaft is con-
tinuously driven by the motor. The latter
governor (not
shown) for maintaining the speed of the
shaft 18 constant. Sleeve 17, which carries
the receiver switch arm «, is loosely mounted

on the shaft, but is driven thereby through

the medium of a yielding friction device,
For this purpose, the hub 22 on the shaft
is provided with an enlarged, disk-like por-
tion 25 having a laterally projecting edee
flange 26 and a hub 27 fixed to the adjacent
end of the sleeve 17 is provided with a series
of curved springs, each of which engages
the inner face of the flange 26 through an
arc of considerable size. The friction disk
25 and flange 26 are preferably formed of
cast iron and the springs of hardened steel.
The inner ends of the latter extend within
tangentially disposed slots in the hub 27
and are fixed thereto by serews.29. The
springs are pressed snugly against the inner
face of the flange 26 and the parts afford a
secure connection between the shaft and the
sleeve, so that the latter is properly driven.
But the connection is such that the sloeve
and receiver switch carried thereby can be
arrested, since the connection between the
sleeve and the shaft afforded by the springs
28 and the friction disk will yield or slip.
The space within the flange 26 is preferably
enclosed by a cap-plate 30 fixed thereto anil
abutting against the adjacent face of the hub
27, and the space thus enclosed is filled with
petroleum jelly or like lubricant to prevent

-undue wear of the springs 28.

A disk 31 fixed to the sleeve 17 adjacent
the hub 27 is, as most clearly shown in Fig.

4, provided with a shoulder 82 which nor.

mully engages a stop-arm 83. The lat-.
ter constitutes the armature of a trip mag-
net C and is pivotally mourtted on the upper
end of the frame ( of this magnet, the lat-
ter being fixed at its lower end to the base
plate 10. ‘A spring 34, extending between
the outer end of the stop-arm 33 and a pin
35 on the frame C’, holds the inner end of
the arm against the
disk 31. .

By this means, the sleeve. 17 and switch
arm « are held against movement, but when
the trip magnet C is energized, the stop arm
33 is disengaged from the
friction connection between the. shaft and
sleeve is then effective to rotate the sleeve
and switch arm through a single revolution
when they are again arrested by the engage-
ment of the shoulder 32 with the stop-arm
33. The friction drive connection set forth
operates effectively to quickly pick up and

“spring 41 interposed between the block

periphery of the stop

shoulder 32. The
ling disk 31 and stop arm 33,

1,434,200

rotate the switch-arm as soon as the trip
magnet is energized. '

The sleeve 17 also preferably carries.an in-
sulated cam o which is arranged to operate
a spring switch-arm D, (see Fig, 3). The
lower end of this switch-arn is mounted
tpon but is insulated from a block 36, the
latter being pivoted to an angle bracket 37
on the base plate. A contact 38 on the
switch-arm  cooperates with an insulated
serew contact 39 carried on an upright
bracket 40 secured to the base plate 10. A
36
and a lug 49 fixed to the angle bracket 37
tends to hold the contacts in engagement.
Cam d is shown as provided with a recess
43 and, when the parts are in the position
shown, ‘with the sleeve held against move-

70

75

80

ment by the stop-arm 33, the upper bent end

of the switch D projects within the recess

43, so that the contacts 38 and 39 are in en-
gagement. But during the greater part of
the revolution of the sleeve 17, the. cam o
holds these contacts out of engagement. An
insulated contact brush 44 engages the hub
of the switch-arm « and, like switch-arm D),
is mounted in a similar manner on an angle
bracket 37. : o ,

The receiver switch mechanism above de-
scribed is preferably combined with g trans-
mitter switch mechanism and such a com-
bined station instrument is shown in Figs. 6,
7 and 8. The receiver switch mechanism
shown in this instrument is similar in all re-
spects to that heretofore described, except:
that the inner end of the shaft 18.is jour-
naled in a bracket 45 and carries two gears
46 and 47. The gear 46 at the extreme in-
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ner end of the shaft meshes with the pinion .

24 on the motor shaft and the gear 47, which
is fixed to the hub 22, meshes with an idler
gear 48 which is centrally mounted upon the
upper portion of the bracket 45. This gear
meshes with a gear 49 fixed to a shaft 50.

Shaft 50 forms the driving element of a
transmitter switch mechanism which com.-
prises a rotary switch-arm e and an annular
contact disk I, _ ' :

The arrangement of the transmitter disk
E is similar to that of the receiver disk A,
except that the transmitter disk, instead of
being adjustably mounted, is fixed to the
upper ring-portion 11’ of a bracket 12’
Like the receiver switch-arm a, the trans-
mitter switch-arm ¢ is mounted. on a sleeve
17 and is connected to its drive shaft through
a similar yielding friction connection, and
the sleeve is provided with a like control-
the stop-arm
of the transmitter switch mechanism being
controlled by a trip magnet F.

The sleeve 17 of the transmitter switch
mechanism is also provided with a cam g
which controls a switch G similar in con.

struction to the switch D ‘previously de-

105

110

115

120

126

130



10

13

20

25

30

35

1,434,280

scribed, but the cam ¢ is reduced in diameter
through the greater portion of its periphery,
as shown in Fig. 7, being provided with a
lug 51. Thus the switch G is in closed po-
sition through the greater portion of the rev-

olution of the transmitter switch, but is mo-

mentarily opened just before this switch
completes a revolution. ,

Fig. 9 illustrates diagrammatically the
circuits at two connected statioms, the ar-
rangement of the circuits and parts at each
station being alike, except that the select-
ing switches at station “X”, which control
the transmitted impulses, are operated by a
set of finger keys, while at station “Y” auto-
matic tape controlled means is provided for
selecting the impulses which represent dif-
ferent characters or signals.

Ag shown in Fig. 9, each transmitter disk
is provided with seven uniformly spaced

_ contacts, and each receiver disk is provided

with six uniformly spaced contacts, that is
to say, the contacts travelled over by the
switch arms during each revolution are uni-
formly spaced. A set of selecting switches
% serve to variably connect contacts. 1, 2, 3,
4 and 5 of the transmitter disk to a source
of current to thereby determine the combi-
nations of impulsés 1mparted to the line as
the transmitter switch-arm e passes over
these contacts. Preferably, the signals are
represented by permutations of five positive
and negative impulses and the switches are,
therefore, in the form of pole changers, the
normally engaged contacts thereof being
connected by conductors 52 to the positive
side of a divided battery I, and the nor-
mally disengaged, or-front ‘contacts thereof
being connected by conductors 53 to the neg-
ative pole of the battery. At station “X?”
the selecting switches A are directly con-
nected to the contacts 1, 2, 8, 4 and 5 of the
transmitter disk by a set of conductors 54,
and the transmittér switch arm e could be
connected directly to the line circuit, but 18
preferably connected by a conductor 54" to
the coils of a transmitting relay’ T. The

* tongue ¢ of this relay is provided with oppo-
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site. contacts which are connected by con-
ductors 55 to the terminals of a divided line
battery K.  Tongue ¢ of the transmitting
relay is connected by a conductor 56 to a
pair of branch conductors 57 that lead, re-
spectively, to the coils of a local polarized
main line relay R. One coil of this relay is
connected to a grounded, artificial line con-
ductor 58 and the other to a line conductor
59 which extends to the distant station “Y”.

The switch tongue » of the line relay at
each station is connected to a conductor 60
which leads from a local battery T.. Tts
normally engaged contact is connected by a
conductor 61 to the receiver switch-arm a.
A set of branch conductors 62 connect the
contacts 1, 2, 3, 4 and 5 of the receiver disk

_these magnets M

&

at each station to a set of five selecting re-
lays or magnets M, and a conductor 63 con-

nects the contact 6 of the receiver disk to an.

unlocking or releasing magnet N. Magnet
N operates a normally closed switch # the
contact of which is connected to the local
battery by a conductor 64, and the switch
itself is connected by a conductor 65 to the
contacts of a series of normally open lock-
ing switches m that are operated respec-
tively by the magnets M and are connected
to the conductors 62 that lead to the coils of

switches are connected by a branched con-
duetor 65 to the normally closed locking

switch n. The arrangement is such that:

when any of the selecting magnets M are
operated, they will remain connected to the
local battery until the unlocking switch n is
opened.

The normally disengaged contact of the line
relay R is connected to the coil of the trip
magnet but, in the preferred form shown,
the cut-out switch D is interposed in the
circuit of this magnet.. The normally dis-
engaged contact of the line relay, as shown,
is, therefore, connected by a conductor 66 to

70

75

The contacts of these -

80

85

20

the switch D, and the contact of this switch -

is connected by a conductor 67 to the coil
of the trip magnet C. The coils of the mag-
nets (', M and N are grounded or connected
by a suitable return wire to the local bat-
tery L. ‘

The arrangement of the receiver switch
mechanism and circuits, shown in Fig. 9,
is the same at both stations “X” and “Y.”
The transmitter at each station also in-
cludes a set of selecting switches which, at
station “X” are manually controlled, and
at station “Y” are automatically controlled
by means of a suitably perforated tape. At
station “X” the selecting switches A are vari-
ably operated by a set of finger keys, one of
which is shown at 68, and which are ar-
ranged like the keys in an ordinary type-
writer. The keys are provided with lugs
69, these lugs being so arranged that the de-
pression of each key will operate a par-

ticular combination of the selecting switches

which correspond to the character repre-
sented by the key. Each finger key of the
transmitter is.also arranged to operate a
switch A’ which is connected to the coil of
the trip magnet F, and also to the coil of
a magnet P’. Preferably, the cut-out switch
G, is arranged in the circuit of the trip mag-
net F. As shown in the diagram, the switch
#’ is connected by a conductor 70 to the coil
of the magnet P, and the latter is connected
by a conductor 71 to the switch (x, the con-
tact ¢ of which is connected to the coil of the
magnet F by a conductor 72. Switch 4’ has
only one normally disengaged contact which
is connected by a concuctor 73 to the local
battery L. One terminal of the magnet I
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is grounded or connected by a return wire
to the battery L.

Each finger key 68 is provided with a
projecting Iug 74 which is arranged to co-
operate with a locking device 75 on the
armature p of the locking magnet P,

The transmitter at station “Y?” is de-
signed to be controlled by a suitably perfo-
rated tape, such as described in the prior
1. 8. Letters Patent of . L. and H. L.
Krum, No. 1,326,456, dated December 30,
1919, and No, 1,360,231, dated December 22,
[919. For this purpose, transmitter shaft

H0” is connected to a tape feed wheel 76 by

suitable speed reducing gearing. The speed
reducing gearing shown comprises a small
pinion 77 on the transmitter shaft 50’ which
meshes with a relatively large gear 78 on
the shaft 79 of the tape feed wheel. In this
transmitter the switch-arm e is fixed to the
shaft 50’ and rotates continuously there-
with,

As in the switch mechanism previously de-
scribed, the contacts 1, 2, 3, 4 and 5 of the
transmitter disk are connected by & set of
conductors 54 to a set of selecting switches
or pole changes %; but in this transmitter
these pole changes are automatically oper-

ated by a set of magnets H’, and the latter

in turn are controlled by a set of pivoted,
tape operated switches H2 These switches
are connected by a conductor 80 to the local
battery L., and the contacts thereof are con-
nected by a set of conductors 81 to the mag-
nets H’, the other terminals of which are
grounded or connected by a return wire to
the local battery. C

The transmitter disks are provided with
contacts 6 and 7 which are connected, re-
spectively, by conductors 82 and 83 to the
opposite terminals of the divided battery
H, so that a negative impulse, followed by
a positive impulse, is transmitted over the
line between each complete signal.

The shafts 18, 50 and 50/ are continuously
rotated, and the transmitter switch at sta-
tion “Y” is also continuously rotated; but
the receiver switches at both stations, and
the transmitter switch at station “X” arve
connected to the motor by the friction clutch
devices described, so that they are normally

* held against movement.” When a finger key

b6

60

65

is depressed at station “X”, certain of the
pole changing, selecting switches A are
shifted, so that as the transmitter switch
¢ passes over the contacts 1, 2, 8, 4 and 5,
a permutation of five positive and negative
impulses, corresponding' to the depressed
key, is transmitted to the line. The key
also shifts the switch #’,s0 that current lows
from local battery L, by conductor 73,
switch A, conductor 70, through magnet P;
thence by conductor 71, switch G and con-
ductor 72 through the trip magnet F. Mag-
net F is thus energized to permit the opera-

1,434,200

tion of the transmitter switch ¢, and magnet
P is also energized to operate the lock de-
vice 75, This lock device holds down the
shifted key and prevents premature opera-
tion of the other keys. Just before the
transmitter switch completes its revolution,
the cam ¢ opens the switch G and the mag-
nets P and I' are de-energized. The trans-
mitter switch is arrested at the end of a
revolution and after it has passed over a
number of contacts sufficient to transmit the
combination of impulses corresponding to
8 single character, Tt should be noted how-
ever that, since switch (+ is opened to re-
lease the locking device 75 before the rotary
transmitter switch member reaches its nov-
mal position, messages may be rapidly trans-
mitted without appreciable pauses between
the signals. : .

The line circuit is normally closed and
the tongue » of the line relay R at the dis-
tant station is held against ifs normally en-
gaged or back contact. The selecting im-
pulses of each signal is preceded by -a posi-
tive impulse as the transmitter swit.h
passes over the contact 7 of the transmitter
disk. This uniform starting impulse will
throw the tongue » of the line relay at the
distant station into engagement with its
front contact and circuit can be traced from
local battery I, conductor 60 switch tongue
», conductor 66, switch D and conductor 67
through trip magnet C. The stop-arm 33

o
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is then released and the receiver switch at -

once commences to rotate over the contacts
of the receiver disk. As soon as this oc-
curs, cam d opens the cut-out switch D and
the magnet C is de-energized, so that the
stop-arm 33 arrests the receiver switch at
the end of a single revolution. This switch
is connected to the back contact of the switch
tongue » and operates in proper phase rela-
tion with the transmitter switch at the dis-
tant station, so that the magnets M are vari-
ably operated in accordance with the permu-
tations of ‘impulses; that is to say, if the
first selecting impulse is negative, the switch
tongue » will be held against its back con-
tact as the receiver switch @ passes over
contact 1 and magnet M’ will be operated.
If the first selecting impulse is positive,
the circuit of the magnet M’ will not be
closed when the switch-arm o passes over
contact 1, since at this time the relay switch
tongue 7 will be against front confact. Tn
a similar manner, the other magnets M2,
Mz, M* and M" are variably operated in ac-
cordance with the different permutations of
five positive and negative impulses.
Whenever one of the magnets is operated,
its switch s closes a circuit from battery L,
through conductor 64, normally closed
switch #, conductor 65, switch 7 and con-
ductor 62, through the coil of the mag-
net which thus remains - energized until
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the unlocking or releasing magnet N is en
ergized. This occurs when the receiver
switch passes over contact 6, since at that
time the transmitter switch at the distant
station passes over its contact 6 and a nega-
tive impulse passes over the line and holds
relay switch tongue 7 against its back con-
tact. -Thus, when any signal is completed,
the transmitter and receiver switch mecha-
nisms and the selecting magnets M are re-
stored to normal condition, ready for the
next signal. The variable operation of the
magnets M, M?, Ms, M* and M° can be

employed, as will be readily understood, to
operate a suitable printing instrument,
The friction clutch device for operating
the receiver switch is such that the latter
picks up quickly and commences to operate
as soon as the positive starting impulse,
which precedes the selecting impulses of
each signal, is received, to thereby operate
the trip magnet C. It should be noted that
the members of this friction clutch or cou-

pling are constantly engaged and slip past.

ench other when the stop-arm 33 engages
the shoulder of the disk 31. The parts of
the frictional connection, however, pick up
and operate the receiver switch as soon as
the trip magnet is energized.

The shaft 18 of the receiver switch is
driven somewhat faster than the shaft 50 of
the transmitter switch at the distant station,
but as the receiver switch is arrvested at the
completion of each signal, it is operated in
proper operative relation with the trans-
mitter switch. . Preferably, as shown, the
contacts of the receiver disk engaged by the
switch arm at each revolution are angularly
spaced farther apart than the corresponding
contacts of the transmitter disk, so that the
receiver switch arm can run faster and be
arrested at the end of each signal, when the
transmitter is rapidly operated without ap-
preciable pauses between the signals. Ob-
viously the difference in the relative angular
spacing of the receiver and transmitter con-
tacts should accord with and thus compen-
cate for the relative difference in speeds at
which the respective contact arms are usu-
ally operated. :

By accelerating the operation of the re-
ceiver switch arm relatively to that of the
transmitter at the distant station or having
its period of operation relatively shorter,
the receiver switch arm will be invariably
arrested in normal position at the end of
each signal and again started in proper
phase with the impulses received from the
distant station at the beginning of each

signal. It should also be noted that not
only is the angular spacing of the contacts

of the receiver disc relatively greater than

‘those of the transmitter disc but the re-

ceiver contacts are also considerably smaller
and that, by adjusting the receiver disc, the

arrested position of

relation between its contacts and the normal
the receiver switch arm
can be so adjusted that the latter can be
tarted and caused to register with the eon-
tacts during the mid-portions only of the se-
lecting impulses or intervals of the received
signals. -

Since the operation of the rotary frans-
mitter member is local controlled independ-
ently of the line conditions and by its move-
ment during each signal period establishes
all the changes in the line conditions includ-
ing the starting intervals, the receiver con-
tacts need only be adjusted relatively to the
normal rest position of the rotary receiver
switch member to take care of variations in
the time of operation of its own starting
means. Furthermore, no great frequency of
speed adjustment is required to maintain
the receiver member in proper operative re-
lation with the transmitter member at the
distant station. Thus, the speed of the shaft
18, which operates the receiver, can vary as
much as ten or fifteen per cent without af-
fecting its proper operation. For example,
in practice, the speed of the shaft 50 of the
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transmitter switch is usually set at about '

360 revolutions per minute, and that of the
shaft 18 of the receiver switch at 390 revolu-
tions, but the relative speed of the two can
vary as much as ten or fifteen per cent. with-
out interfering with the proper transmission
of messages. ,

This is a particular advantage in lines
having receiver mechanism at a number of
different stations all acting in response to

‘o transmitter at a single station, since it

is not necessary to accurately adjust or at-
tune the receiver at each station in accord-
ance with the speed of the transmitter.
The improved station instrument shown in
Fig. 6 combines the transmitter and re-
ceiver. In the particular form shown, the
gear 47 has thirty-six teeth and gear )
has thirty-nine teeth, so that the receiver
shaft is driven faster than the transmitter
shaft and in the ratio of 39 revolutions for
each 86 revolutions of the transmitter shaft.
If two sich instruments arve employed at
connected stations and the station motors
are operated at substantially the same speed,
the rotary receiver member at each station
will be driven faster than the transmitter
member at the distant station, and by means
of the start and stop cluteh individual there-
to can be brought into proper phase relation
with the tiansmitter at the distant station
between successive signals. While the ro-
tary transmitter and receiver members of a
complete station instrnment are driven from
a common_motor, separate, individual start
and stop clutches are provided for arresting
the same in normal position. With this ar-
rangement the transmitter cluteh can be.

andbis, controlled locally and independently
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. L
of the line impulses, while the receiver
clutch is controlled by the first impulse im-
Parted to the line by the movement of the
distant transmitter from normal position.
A further advantage is, that the switch
mechanism can be operated in connection
with a key-board transmitter, such as shown
at station “X” in Fig. 9, or with an auto-
matic tape transmitter, such as indicated at
station “Y”. As set forth in the prior pat-
ents referred to, the tape S is provided with
a longitudinal row of openings which en-
gage the pin teeth of the tape feed wheel 76
and advance the tape in definite timed rela-
tion with the operation of the transmitter
switch e. The tape is provided with trans-
verse rows of perforations 85, one row for
each character signal, and these openings
variably operate the switches H2, and the
latter in turn variably. operate the magnets
H’ and the selecting pole changers A. The
transmitter switch e at this station operates
continuously, but, except as indicated, its
operation is like that of the key-board trans-
mitter, : :

In the arrangement shown in F ig. 10, the
transmitter and receiver disks E’ and A’
are provided with but five contacts, and the
transmitter switch e is connected directly, or
through a transmitter relay, to a line ‘con-
ductor 86 that leads to the line relay R at
the distant station. The line is normally
open, as shown, and the relay switch tongue
7’ is provided with a spring arranged be-
tween two stop pins 87, so that it is held
in central position. The positive and nega-
tive impulses shift the switch tongue #’ in
opposite directions and connect one of two
conductors 88 and- 89 to the local battery L.
The trip magnet (7 in this construction is
provided with two coils, one of which js
connected to the conductor 89 and the other
to & branch 90 of the conductor 88. The
opposite ends of these coils are grounded or
connected by a return wire to battery L. By
this arrangement the first selecting impulse

imparted to the line when the transmitter

switch e passes over its contact 1, and which
may be either positive or negative, serves to
energize the trip magnet C’. With this ar.
rangement it is not necessary to employ an
additional starting impulse, as in the nor-
mally closed line circuit shown in Fig. 9,
The arrangement of the contacts 1, 2,3 4
and 5 and of the magnets M’ , M2, M3 M+
and M°® of the receiver, shown in Fig, 10, is
like that previously described.  The nor-
mally closed, unlocking switch # in this
form is operated by a cam N’ which is con-
nected to the receiver switch arm ¢ and op-
erates therewith. A projection 91 on this
cam opens the unlocking ‘switch just before
the receiver switch completes its movement.

In the arrangement shown in Fig. 11, in-

stead of permutations of a number of posi-

‘transmitter disk,

1,484,300

tive and negative impulses, the operation of
the transmitter switch ¢ and the selecting
switches % serve to variably connect and dis.
connect the line conductor 92 to and from
the battery H?, the selecting switches having
normally disengaged contacts only. The
normal or rest position of the transmitter
switch, as in the form shown at station m
in Fig. 9, is in
and the switch itself is connected to the line
conductor 92
maintained upon the line,
ductor 92 extends through a neutral relay
W at the distant station, which normally
holds its spring-held tongue . against its
front contact, this contactgbeing connected
by conductor 93 to the receiver switch arm
@, and the tongue being connected to the lo-
cal battery L by the conductor 94, A space
is left between the contacts 6 and 1 of .the
so that no current is on
the line as the switch arm ¢ passes between
them. When this occurs, line relay W is
de-energized and its tongue w is drawn by
its spring -into engagement with its back
contact and closes the circuit from the local
battery L by conductor 94 and the switch
tongue w, conductor 95, switch D and con.
duetor 96 to the trip magnet C, The latter is
thus actuated at the be inning of each trans-
mitted signal. In other respects the ar-
rangement of the receiver is the same as that
shown in Fig. 9.

It is obvious that numerous changes may
be made in the details set forth without de-
parture from the essentials of the invention
as_defined in the claims.

I claim as my invention:

1. In a printing telegraph system in which
the signals are represented by permutations
of two different line conditions extending

so that current is normally
The line con--

70

engagement with contact 6

78

80 -

85

90

96

100

105

through a definite number of successive time -

intervals, the combiriation of a rotary trans-
mitter member adapted by its movement to
establish all the changes in line condition of
the transmitted signals, a receiver comprising
a set of magnets operable in different comb,.
nations to effect the character selections,
a set of contacts relatively shorter than the
corresponding postions of the transmitter

~member, a cooperating rotary switch mem-
ber, a motor-driven clutch comprising slip

friction members constantly spring-pressed

110

115

into_engagement and adapted to contin- .

uously advance said switch member during
each signal period, ‘stopping means releas.
able in response to the first change in line
condition of each signal for arresting said
switch member in-a normal position at the
end of each signal and means for effecting
a relative adjustment between said contacts
as a whole and the normal rest position of
said switch member to compensate for va-
riations in the local starting operation there-
of, the arrangement being such that said
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| .

rotary switch member is adapted to coop-
erate with said contacts to associate the se-
Jecting magnets in order with the line during
the mid-portions only of the corresponding
signal intervals.

9. In a selecting telegraph in which the
signals comprise definite interval permuta-
tions of two different line conditions, each

preceded by a starting line condition, the
combination of a transmitter comprising a
rotary member and means controlled by the
movement of said member during each
signal period to apply the initial start-
ing and selecting con itions to ‘the line,
o receiver comprising a set of se-
lectors and a rotary member adapted
to operatively assoclate the same in order
with the line during the selecting intervals
of the signals, the operating positions of
the receiver member being relatively shorter
than the corresponding positions of the
transmitter member and the former having
means foreffecting a relative adjustment be-
tween its operating positions and a normal
rest position, and means for actuating and
controlling the operation of said rotary mem-
bers comprising motor-driven clutches
adapted to continuously advance the same
during each signal period and trips cooperat-
ing with said_clutches and operative only
between completed signals to initiate and
arrest the movement of said members, said
receiver trip being releasable in response to
the starting conditions imparted to the
line by the movement of the transmitter
member, the said actuating and controlling
means of both members being otherwise op-
erable independently of the line conditions
and that of the transmitter member having a
period of operation slightly longer than that
of the receiver member to insure the stopping
of the latter at the end of each signal.

-3. In a selecting telegraph system em-
loying code signals each consisting of a
definite interval permutation of two differ-
ent line conditions, the combination of a
transmitter at the sending station comprising

a set of permutation selectors and a rotary

member adapted by its movement from 2
normal position during each signal period to
initially establish a starting line condition
and then operatively associate said selectors

in order with the line to transmit
a sienmal, a set of selectors at the
receiving station and a rotary member

for operatively associating the same in order
with the line, the operating positions of the
rotary receiver member being relatively
chorter than the corresponding positions: of
the transmitter member and adjustable as a
whole relatively to a mormal rest position
of the receiver member, and start-stop ac-
tnating and timing means for each of said
rotary members, that of the recelver mem-

ber being initiated in operation in response

" tripping said stop

.

to the starting line conditions, both said
means beng otherwse operable solely under
local control, adapted to continuously ad-
vance said members during each signal pe-
riod and operative to initiate and arrest
the movement of the members in normal po-
sition only between completed signals and
the receiver actuating and timing means
having a period of operation slightly shorter
than that of the transmitter to insure the
starting and stopping of the receiver mem-
ber at the beginning and end respectively
of each signal. -

4 In a selecting telegraph system in
which the code signals are permutations o
two different line conditions extending
through the same number of successive time
intervals, a station equipment comprising
sets of transmitting and receiving selectors
operable in different combinations, a rotary
member adapted by its movement from a
normal position to impart a starting con-
dition to the line and by its further move-
ment cooperate with said transmitting selec-
tors to transmit a code signal, a second ro-
tary member adapted by its movement from
a normal position to operatively associate
aid receiver selectors in order with the
line, and means for actuating and timing
the operation of said rotary members com-
prising a common continuously operating
motor, separate start and stop clutches and
individual controlling devices therefor and
arranged to continuously advance said
members during a signal period and com-
plete the cycle of operations of said receiver
member in less time than that of said trans-
mitter member, said transmitter controlling
device being operable locally only and that
of said receiver being responsive to the
starting line conditions.

5. A station instrument comprising a
shaft continuously motor driven, a hollow
shaft or sleeve thereon, a receiver switch
arm on said sleeve, a yielding coupling com-
prising slip friction clutch members con-
stantly spring pressed into engagement for
connecting said shaft and said sleeve,, a
cireular series of contacts cooperating with
said switch arm, a shouldered disk on said
sleeve, a stop arm engaging said disk and
adapted to abut against the shoulder there-
on to arrest and hold said sleeve and switch -
arm in normal position, and a magnet for
arm, said contacts being
adjustable relatively to normal position of
said switch arm. .
- 8. In a selecting telegraph in which the
signals are represented by definite interval
permutations of two different line condi-
tions, the combination of a rotary transmit-
ter member adapted by its movement dur-
ing each signal period to establish all the
changes in line condition of the correspond- -
ing signal, a set of receiving selectors op-
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~erable in differerit combinations to effect
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the character selections, a rotary receiver

~member for successively associating said se-

lectors with the line as each permutation
or signal is received, motor-actuated means
for said members adapted respectively to
continuously rotate said transmitter mem-
ber solely under local control through suc-
‘cessive signal periods and continuously ad-
vance the rotary receiver member under
local control during each character selec-

. tion, and means for maintaining said mem-
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bers in operative relation comprising
clutch device and controlling means there.-.
for arranged to arrest said receiver mem-
ber at the ends of the signals, said control-
ling means being responsive to the first

~change in line condition of each signal to

start said receiver and the relative angular
spacing of the operating positions of the
receiver member being greater than that of
the corresponding positions of the trans-
mitter member to permit the former to be
driven at a relatively greater angular speed
to insure its stopping at the end of each

“signal.

. A station instrument for selecting tele-
graphs employing signals consisting of defi-
nite interval permutations of different line
conditions, comprising sets of transmitting
and receiving selectors operable in different
combinations according to the signals sent
and received, separate rotary switch mecha-
nisms cooperating respectively with said
sets of selectors, a common continuously op-
erating motor and connecting gearing
adapted to continuously rotate said switch
mechanisms during a signal period and ad-
vance the receiver switch mechanism at g
relatively greater angular speed and there-
by operatively associate the corresponding
sets of selectors in order with the line, yield-
ing friction couplings individual respec-
tively to said switch mechanisms,
erable to arrest said switch mechanisms be-
tween completed signals, means. responsive
to the initial line condition of each signal
for releasing said receiver stop and means
solely under local control for setting and
releasing said transmitter stop.

8. In a printing telegraph system in
which the character signals are distinguished
by five interval permutations of two differ-
ent line conditions, the combination with a
line, a rotary transmitter member at the
sending station having a normal position
for maintaining current on the line and
other operating positions through which it
is continuously advanced during each signal
period. to establish a uniform starting line
condition followed by a character signal, a
line relay and a set of five selecting magnets
at the receiving station, a rotary receiver
switch and a cooperating set of contacts rela-
tively shorter than the corresponding posi-

-tripping said clutch and

stops op-

1,434,990

tions of the transmitter member for connect-
Ing said selecting magnets in order with the
contacts of the line relay during portions
only of the signal intervals; a power-driven
start and stop clutch adapted to continuous-
ly advance said switch during each signal
period, a cooperating stop device for arrest-
Ing said switch in norma position at the end
of each signal, a magnet responsive to the
starting intervals of the line signals for

said means for effect-
Ing a relative adjustment between the normal
position of rest of said receiver switch and
all of said cooperating contacts to compen-
sate for variations in the local starting op-
eration of said switch, '

9. A station instrument for selecting tele-
graphs employing signals consisting of defi-
nite interval permutations of different line
conditions, comprising sets of transmitting
and receiving selectors operable in different
combinations according to the signals sent
and received, separate rotary switch mecha-
nisms cooperating respectively with said sets
of selectors, a common continuously operat-
Ing motor and connecting rearing adapted
to continuously rotate said switch mecha-

the receiver switch mechanism at a relatively
greater angular speed and thereby opera-
tively associate the corresponding sets of se-
lectors in order with the line, and a start-
stop clutch individual to said receiver switch
mechanism, initiated in operation in re-
sponse to the initial line condition of each
received signal and adapted to arrest said
receiver member at the end of each signal.
10. In a selectin telegraph, the combina-
tion with a line relay, of a rotating receiver
switch arm, a set of magnets’ successively
connected to the contacts of said line relay
by said switch arm and arranged to be op-
erated in different combinations to éffect the
character selection, adrive member for said
switch arm, constantly engaged slip friction
clutch members connecting said drive mem-
ber and said switch arm, a stop for holding
said switch arm against movement, a mag-
net for controlling said stop, a cam connect-
ed to said switch arm, and two sets of con-
tacts in the energizing circuit of sajid mag-
net and controlled respectively by said line
relay and said cam to trip and restore said
stop. .
11. A station instrument for selecting tele-
graphs comprising sets of transmitting and
receiving selectors operable in different, com.
binations in accordance with the signals sent
and received, a rotary member adapted to
cooperate successively with the transmitting
selectors and by its movement establish all
the changes in the line conditions of the
transmitted signals, a separate rotary mem-
ber for operatively associating the receiver
selectors In order ‘with the line during the
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selecting intervals of the received signals
and actuating and timing means for said
members comprising a conmon continuously
operating motor, separate gtart and stop
clutches and individual controlling means
therefor, the receiver clutch being Initiated
in operation in response to the first change
in line condition of each received signal,
said clutches being otherwise operable solely
under local control, adapted to continuously
advance said members during a signal pe-
riod and operative to start and stop the same
only between completed signals, the arrange-
ment being such that the cycle of operations
of said receiver member is completed in
slightly less time than that of said transmit-
ter member. '

12. In a selecting telegraph in which the
signals are distinguished by different permu-
tations of line conditions extending through
o definite number of successive time inter-
vals, a station equipment comprising sets
of transmitting and receiving selecting ele-
ments adapted to be operated in different
permutations according to the signals sent
and received, separate rotary transmitter
and receiver members each adapted to be
continuously advanced from normal position
during a signal period to operatively asso-
ciate the corresponding selecting elements in
order with the line, a common, continuously
operating motor and connecting gearing
adapted to rotate said members and advance

said receiver member at an angular speed

relatively slightly greater than that of said
transmitter member, and separate start and
stop clutches ‘ndividual respectively to sald
transmitting and receiving mentbers.

13. In a selecting telegraph employing
code signals comprising definite interval
permutations of different line conditions, &
station jnstrument comprising sets of trans-
mitting and receiving elements selectable in
different combinations in accordance with
the signals sent and received, corresponding
sets of contacts, separate rotary members
each having a normal position of rest and
adapted by its movement from normal to co-
operate with the corresponding sets of comn-
tacts to successively connect the associated
et of elements to the line, said receiver con-
tacts being relatively shorter than the trans-
mitter contacts and adjustable as a whole
relatively to the normal rest position of said
receiver member, means also controlled by
the movement of said transmitter member
for establishing a uniform starting line con-
dition and for restoring the line to normal at
the beginning and end respectively of each
signal. and actuating and controlling means
for sald rotary members comprising a com-
mon continuously operating motor and sep-
arate slip friction clutches arranged {o con-
tinuously advance said members during a

signal period and co-operating stops opera-

.

tive to arrest the same between signals, a lo-
ally controlled magnet for releasing said
transmitter stop and a magnet controlled by
the starting line conditions for tripping said
receiver stop. .

14. In a selective printing telegraph. sys-
tem employing code signals consisting of

70

five interval permutations of two different

line conditions, the combination, at each of
two communicating stations, of a trans-
mitter and a receiver comprising sets of five
each of selectable elements and separate ro-
tary members, each having a normal rest
position and other operating positions for
associating the corresponding set of ‘selectors
‘n order with the line, the operating posi-
tions of said receiver member being rela-
tively shorter than those of said transmitter
member and corresponding to portions only
of the signal intervals and being adjustable
as 2 whole relatively to the normal rest po-
sition of the receiver member, said trans-
mitter member being adapted in normal po-
sition to hold the line closed and having an
additional operating position for establish-
ing a starting line condition at the begin-
ning of each signal, and means for actuating
and timing the operation of the members
at each station comprising motor-driven
clutches adapted to continuously advance
the same through their respective operating
positions during a signal “period and coop-
erating trips operative only between com-
pleted signals to start said members and ar-
rest the same in normal position, the recelver
trips being releasable in response to the
starting line conditions, the said actuating
and timing means of each member being
otherwise operable solely under local control
and that of the transmitting member at
each station having a period of operation
slightly longer than that of the receiver
member at the other station.

15. In a selective telegraph in which the
signals are represented by combinations of
impulses, the combination with a line, of a
set of transmitter contacts, a rotary switch
mechanism normally at rest but operative
to successively connect said contacts to said
line, driving means for said rotary switch
mechanism, means for rendering said driv-
ing means ineffective when said rotary
switch mechanism is in normal position, an
electro-magnet and mechanism for locking
said transmitter contacts in actuated posi-
tion, an electromagnet for controlling said
rendering means, a switch open slightly in
advance of the normal position of said ro-
tary switch mechanism and closed in other
positions of said mechanism, and an ener-

“gizing cireuit for said magnets including

caid switch and windings of said magnets.
16. A station instrument comprising a

motor, a shaft continuously driven by said

motor,

upright brackets in which said shaft
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is journaled, a base for said brackets, a

sleeve on said shaft, a yielding friction
coupling between said shaft and sleeve, g
disk on said sleeve having a shoulder there-
on, a stop arm spring pressed into engage-
ment with said disk and adapted to abut
against said shoulder to hold said sleeve in
normal position, & magnet on said base be-
neath said disk for tripping said stop arm,
a hub on said sleeve, a switch arm extend.
ing from said hub, a brush secured to said
base and conductively engaging said hub,
a rotatably adjustable contact disk sup.
rounding said shaft and secured o one of
said brackets, and cooperating conbacts on

said switch arm and contact disk,
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17. In a selective system for printing tele-
raphs in which the character signals are
ve interval permutations of two different

line conditions, a transmitter
set of tape controlled selectors, a rotary mem-
ber cooperating therewith and adapted to
be continuously rotated to impart succes-
sive character signals to the line, each pre-
ceded by a uniform starting interval and
means for advancing the tape in timed rela-
tion with said rotary transmitting member,
a receiver comprising a set of five selectors
and- a rotary member adapted to be con-
tinuously advanced to associate the same in
order with the line as each character signal
is received, driving motors for said mem.-
bers adapted to rotate said recéiver member
slightly faster than said transmitter mem-
ber, and a stop and start clutch controlled
by the starting intervals imparted to the
line by the rotary transmitter member and
arranged to start and stop said receiver
member at the beginning and’ end respec-
tively of each signal.

18. In a selective system for printing tele-
graphs in which the character signals are
five interval permutations of two different
line conditions, each preceded by a starting
Interval, a station instrument comprising
sets of five each transmitting and receiving
selectors adapted to be operated in different
permutations according to the signals sent
and received, separate rotary transmitting
and receiving members each adapted to be
continuously advanced from a normal posi-
tion during a signal period to thereby op-
eratively associate the corresponding set of
selectors in order with the line, means also
controlled by the movement of said trans-
mitter member from normal for establish-
ing the starting interval on the line at the
beginning of each signal, a continuously
operating motor for actuating said rotary
members, separate stop and start clutches
individual respectively to said transmitting
and receiving members operative to start
and arrest the same in normal position only
between completed signals, means for trip-
ping said transmitter clutch independently

comprising a.

-operatively associate
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of line conditions, and means controlled by
the starting interval of each received signal
for tripping said receiver clutch, the op-
erating positions of the receiver member
being relatively shorter than the cor-
responding positions of said transmitter
member and adjustable as a whole relative
to its normal rest position.

19. In a selective system for printing tele-
graphs in which the signals consist of.permu.
tations of a definite number of two different
line conditions, the combination of a trans-
mitter and a receiver each comprising a set of
selectors and a cooperating rotary member
for associating said selectors in order with
the line during each signal period, separate
power driven start and stop clutches for con-
tinuously advancing said members during
each signal period, and trips cooperating
with said clutches and operative only be-
tween completed signals to start and stop
said members, said transmitter trip being
locally controlled independently of line con.
ditions, said receiver trip being responsive
to the first change in line condition of each
signal, the angular spacing of the operating
positions of the receiver member being rel-
atively slightly greater than that of said
transmitter member to permit the receiver
member to be driven at g relatively greater
speed and be mvariably arvested at the end
of ‘each signal.

20. In a selecting telegraph system em-
ploying two different line conditions and
code signal comprising definite intervyl per-
mutations of the line conditions, the
nation of an automatic transmitter compris-
ing a set of tape-controlled selectable ele-
ments, a cooperating rotary member adapted
to be continuously advanced during each sig-
nal period, contacts controlled by such move-
ment for establishing a starting line condi-
tion followed by a code signal as determined
by the selection of said elements and a tape-
feeder timed in operation with said rotary
member, a receiver comprising a set of celec-
tors operable in different combinations to
effect the selections and a rotary member havy.
ing a series of operating positions adjust-
able relatively to a normal rest position and
through which it is adapted to be continu-
ously advanced during a signal period to
said selectors in order

‘with the Iine during the mid-portions only

of the selecting intervals of the signal, and
means for actuating and timing the operation

of said rotary members, that of said trans-

mitter member being adapted to automati.
cally operate the same solely under local con-
trol to impart successive signals to the line
and that of said receiver member being
initiated in operation in response to the start-
ing line conditions but otherwise operative
solely under local control and having a
period of operation slightly shorter than

combi-
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transmitter member to insure
of the receiver member in nor-
at the end of each signal.

91. In a selecting telegraph system em-
ploying code signals comprising definite_in-
terval permutations of two different line
conditions, the combination of an automatic
transmitter comprising a set of tape-con-
trolled selectors, a rotary member adapted by

that of said
the stopping
mal position

its movement during each signal period to .

initially establish a starting line condition
and then cooperate successively with said se-
lectors to transmit a code signal and a tape-
feeder timed in gperation with said member,
& receiver comprising a set of selectors oper-
ative in different combinations to effect the
selections and a rotary member for associat-
ing the same in order with the line during
the selecting intervals of the signals, actuat-
ing motors for said members adapted respec-
tively to continuously rotate said transmit-
ter member solely under local control through
successive signal periods and continuously
advance said recelver member under local
control during each selecting operation, and
cooperating stops adapted to be released in
response to the starting line condition of each

- signal for positively arresting gaid rotary re-

386

56

56

80

“ spacing of the operating

between signals, the angular
positions of the re-
ceiver member being relatively greater than
¢that of the corresponding positions of the
iransmitter member to permit the former to
be driven at a relatively greater angular
speed and be invariably arrested at the end
of each signal.

99. In aselecting telegraph system employ-
ing code signals each comprising a five in-
terval permutation of twe different Iine con-
ditions, the combination of a transmitter at
the sending station comprising a rotary
member and means controlled by the move-
ment of said member from & normal posi-
tion during each signal period for establish-
ing a starting line condition followed by a
code signal, a set of five elements at the re-
ceiving station operable in different combi-
nations to effect the selections and rotary
member for operatively associating the same
in order with the line during the correspond-
ing signal intervals, motor-driven clutches
for actuating said members, that of the re-
ceiver member being initiated in operation
in response to the starting line condition of
each signal, said clutches being otherwise
operable solely under local control, adapted
to continuously advance said members dur-
ing each signal period and operative to arrest
the same in normal position only between
completed signals, the operating positions of
the rotary receiver member being relatively

ceiver member

" shorter than the corresponding positions of

the transmitter member and also having 2
relatively greater angular spacing to permit
the recelver member to be advanced at a

relatively greater angular speed and be in-
variably arrested at the end of each signal.’
23. In a selecting telegraph system employ-
ing signals comprising definite interval per-
mutations of two different line conditions,
each preceded by 2 starting interval, the
combination, at each of two communicating
stations, of a transmitter comprising a ro-
tary member and means controlled by the
movement of said member from a normal po-
sition during each signal period for estab-

lishing the starting and selecting line con-

“ditions of the corresponding signal, a re-

ceiver comprising a set of selectors and a ro-
tary member for operatively associating the
game in order with the line, the operating
positions of the receiver member being rela-
tively shorter than the corresponding posi-
tions of the ¢ransmitter member, and ad-
justable relatively to a normal rest position
of the receiver member,
tuating and controlling means for each of
the rotary members at each station, that of
the receiver members being initiated in op-

eration by the starting intervals of the sig-
nals, each said means being otherwise op-
erable solely under local control, adapted to
continnously advance the corresponding
member during a signal period and opera-
tive only between completed signals to start
and stop the-same, the angular spacing of
the operating positions of the receiver mem-
bers being relatively greater than that of the
corresponding positions of the transmitter
members to permit the former to be driven at
relatively greater angular speeds and be in-
variably arrested at the end of each signal.

94, In a printing telegraph system em-

_ploying two different line conditions and

signals each consisting of a uniform starting
interval followed by a definite number of
selecting intervals, the combination with a
line, of a transmitter at the sending station
comprising a set of elements for determining
the selecting intervals of the signals, a ro-
tary member cooperating therewith and
adapted by its movement during each signal
period to establish all the changes in line
condition of the corresponding signal and
restore the line to normal at the end of each
signal and means timed in operation with
said rotary member controlling the selection
of said elements and preventing mutilation
of the signals but adapted to permit the con-
tinuous rotation of said member through
successive signal periods, & receiver at an-
other station on said line comprising a set of
selecting elements operable in different com-
binations to effect the character selections
and a cooperating rotary member adapted to
successively associate the same with the line
during the mid-portions only of the selecting
intervals of the signals,
said rotary members adapted respectively to
continuously rotate the transmitter member

LIl

driving motors for-
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under local control through successive signal
periods and continuonsly advance the re-
ceiver member during each signal period at
a relatively oreater angular speed, a stop
for positively arresting said receiving mem-
ber at the end of each signal, and means re-
sponsive to the starting ; >
the line by the movement of sald transmitter
member for releasing said stop.

25. A station instrument for selecting tel-
egraphs comprising sets of transmitting and
receiving selectors operable in different
combinations in accordance with the signals
sent and received, a rotary membez: adapted
to cooperate successively with said trans-
mitting selectors during each signal period
and by its movemenf establish all the
changes in the line conditions of the trans-
mitted signals, a separate rotary member
for operatively associating the recsiver
selectors in order with the line during the
selecting intervals of each received signal,
the relative angular spacing of the operat-
ing positions of said recejver member being
greater than that of the corresponding posi-
tions of said transmitter member, a common
continuously operating motor and connect-
ing gearing adapted to continuously ad-
vance said members during a signal period
and rotate said receiver member at g rela-
tively . greater angular speed, start-stop
clutches individual to said members and in-
dependently operable & Initiate the move-
ment thereof and arrest the same between
completed signals, means responsive to the
first change in line condition of each re-
ceived signal for initiating the operation of
said receiver clutch and locally controlled
means for initiating the operation of the
transmitter clutch independently of line
conditions. ' '

26. In combination in a selecting tele-
graph system employing signals each com.-

prising a starting interval followed by a

definite interval permutation of two differ-
ent line conditions, a line, a rotary trans-
mitter switch member having a normal posi-
tion for holding the line closed and adapted
by its mevement from normal to establish
the starting and selecting intervals of each
signal, a set of elements for determining the
selecting intervals of the signals, means
timed in operation with said rotary member
for controlling the selection of “said ele-
ments, a line velay, a set of selecting mag-

intervals imparted to -

‘and a receiver
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nets, a rotary receiver member adapted by
its movement from g normal rest position o
operatively associate said magnets in order
with the contacts of said line relay during
the mid-portiong only of the permutation
intervals of the signals, motor-driven start-
stop clutches. for continuously advancing
and locally timing the operation of said
members during a signal period, starting
magnets for said clutches, means includin

normally closed contacts controlled by saig
rotary transmitter member for energizing
its start magnet independently of ‘the ling
conditions, and means including normally
closed contactg controlled by said rotary re-
ceiver member and normally open’ contacts
controlled by said line relay for energizing
said receiver start magnet.

27. In a printing telegraph system, the
combination of a majn line, a transmitter
comprising a start-stop rotary member op-
erable solely under local control and adap-
ed to be continuously advanced from 4 nor-
mal position during each signal period,
means controlled by such movement  for
applying a starting condition followed b
a.definite interval Permutation of two differ.
ent conditions to the line and for restori
the Iine to normal at the end of each signal,
a set of elements selectable to vary the ling
conditions and means timed in operation by
said rotary member for controlling the ge-
lection of” said elements and arranged to
brevent the mutilation of signals but per-
mitting the selection of the succeeding
signal before the said member reaches itg
normal position, a line controlled magnet
comprising a set of selectors
operable in different combinations to effect
the character selectiong and a start-stop ro-
tary member initiated in operation by the
first change in line condition of each signal
but otherwise operable solely under local
control and adapted to be continuously ad-
vanced from a normal position of rest dur-
ing each signal period to operatively asso-
ciate said selectors in order with the said
line controlled magnet during the selecting
intervals of the received signals, the operat-
ing positions of said receiver member being
relatively shorter than the correspondin
positions of the transmitter member an
adjustable as a whole relatively to the nop-
mal rest position of the receiver member.
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