Feb. 28, 1939.

FIG. |

*'Illlllﬂ“‘

FIG. 2

AY

137

12§

iy

|

R. HOOVER

2,149,219

f%]i%%

SIGNALTNG SYSTEM AND APPARATUS THEREFOR
Filed July 25, 1936 3 Sheets-Sheet 1
77, )
1714
% e
i, _ =" ﬂl”lll;,"
(=) " [=) (=) (=) T (=) =
72 a7 =
73l 33+ 73[9 73 [H 73~ ;
YO [l d|| el £ 38::5
73a FL L #[364 &
al = ad-35 = 69
e T WP f; i
@06 0 0 o HFLIF
) mm 7-" u. r.g
] —
;_EEI If | 67 I — =L Ee
=il 43 " 56
fi :
' .J!” "'n, 12
6l 57

l 26 29 Ge[arAB21
= RS 28
— '~3| _.';;;I 23 bhelidHe
5 =%
A Y — o —
<[ |4 '
= I 42 |34
g e
SE— ioxone
1 441E -
m‘:" L o 53 2BY
N i

NVENTOR
R.HOOVER

ORNEY




Feb. 28, 1939.

R. HOOVER

2,149,219

SIGNALING SYSTEM AND APPARATUS THEREFOR

Filed July 25, 1936

3

14

39 52 .4b “\\
PR OB
[ 9 g 45| |
23 : 5 ‘?i‘ !iﬁ!!n 67
/ %Ml
W

a b d e f

Sheets—Sheet 2

FIG. 4

-

67—

7m;¢——i—_+__i__4_;4-_
R S O G

_____’_ _______

[ ] 1 I

BY

INVENTOR
R.HOOVER

\\‘g 5“46;4264~4h¥

ATTORNEY




Feb. 28, 1939. R. HOOVER 2,149,219

SIGNALIN_G SYSTEM AND APPARATUS THEREFOR

Filed July 25, 1936 5 Sheets—Sheet 3

FIG.6 2 5

123

157 1674

143
@ 142
. f‘d )L. Fang
102 g9 ¢
INVENTOR
d-‘ R.HOOVER

BY
153 \@7%6. s
ATTORNEY




Patented Feb. 28, 1939

UNITED STATES

2,149,219

PATENT OFFICE

2,149,219

SIGNALING SYSTEM AND APPARATUS
THEREFOR

Ray Hoover, Plainfield, N. J., assignor to The
Western TUnion Telegraph Company, New
York, N. Y., a corporation of New York :

Application July 25, 1936, Serial No. 92,629

24 Claims.

This Invention relates to a signaling system
and ‘apparatus therefor, and more particularly
to an auxiliary system and apparatus which is

. especially adapted for use in conjunction with a

5 system for selectively controlling remotely dis-
posed stock, commodity and 'like boards or regis-
tering apparatus. A telegraph  system with

~ which the hereinafter described embodiment of

.. the invention is particularly adapted for use is
10° one~ which requires phasing or synchronizing
‘signals or periods and such a system will be de-
scribed in conjunction with the description of
the invention. Reference is made to a pending
application of W. F. Quimby, Ser. No. 55,510

15" for a complete description of such a system. It
.should be kept in mind, however, that the in-
vention is not limited to such use but may be
adapted to be used in conjunction with various
other telegraph systems of communication.

20 - "In the hereinafter ‘described arrangements of
transmitting market signals, as for example those
used to control a quotation board, from a trans-
mitting or sending station to a receiving station,

. two separate channels or wires are used, and

95 with an active market, these signals are con-

" tinuously transmltted simultanedusly-over each
of these wires during the market hours. One
wire normally controls the operation of the re-
ceiving station while the second wire is pro-

30- vided for use in case of failure of the first wire.
In’the system to be described, one wire is adapted
for differential duplex service and provides a
channel of communication during the market
hours from the quotation board receiving sta-

35 tion to the sending station and this channel is
operated by terminal equipment consisting of
start-stop type sending and prin‘ting units located
at the quotation board receiving and sending
stations respectively. 'This channel of communi-

40 cation with~its assomated termlnal equlpment
wxll be hereinafter referred to as the auxiliary
signaling system

“The ‘market sighals are of the type which, as
is' familiar to those versed in the art, generally

45 operate in conJunctlon ‘with pemodlc synchromz-
ing ‘signals or perlods Such signals are’ pro-
vided ‘to bring or keep the receiving units in
proper phase relatlonshlp with the transmitting
units,.  During an active market in this system

‘50 ‘theseé synchronizing or phasing periods are auto-
matically interposed into the ‘quotation board
signa.ls after the transmission of every hundred
and’ twenty or some other ‘predétermined number
of quotations or at: predetermined intervals.. By

55 means of the auxiliary signaling apparatus; the

(CL 178—2)

receiving station may at any time communicate
with the sending station and request extra syn-
chronizing signals, the rewriting of quotations
or any other information or signals that may be
desired at the receiving station.

When trouble develops on the wire normally
controlling the receiving station, a changeover
is made at the receiving station from that wire
to the other wire. As the sending station has no
way of determining when such a changeover is
made, no synchronizing sighals will ordinarily be
transmitted at that time. Therefore, the receiv-

“ing station either has to request synchronizing
signals by means of the auxiliary signaling .ap-
paratus at the time of the changeover, or wait
for regular synchronizing signals which are auto-
matically transmitted at predetermined inter-
vals as hereinbefore stated. If, during an active
market, the changeover occurred shortly after a
regular synchronizing period, the receiving sta-
tion- may lose as many as one hundred and
twenty quotations unless the receiving station
immediately after the changeover requests a syn-
chronizing period. At best, however, and under
the most favorable conditions, an appreciable
length of time elapses and consequently a con-
siderable number of quotation board signals will
be lost by the receiving station before the send-
ing station transmits the required synchronizing
signals. )

It is, therefore, one of the objects of this in-
vention to provide a mechanism and means for
controlling such a mechanism whereby under the
above stated conditions the transmission of one
or more predetermined sighals will be automati-
cally initiated with a changeover at a receiving
station from one channel of communication to
another in a telegraph system.

Another object is to provide a mechanism
which operating in conjunction with the above
mentioned type of telegraph systems will auto-
matically cause the sending station to transmit
a synchronizing period concomitantly with a
change from one channel of communication to
another at the receiving station.

Another object is to provide a method and
mechanism whereby telegraph service of the
hereinbefore described character can be more
expeditiously and conveniently handled.

Further objects of the invention will appear
as a description thereof proceeds with reference
to the accompanying drawings, in which:

Fig. 1is a plan view of a transmitting mecha-
nism adapted for use in conjunction with this
invention;
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Fig, 2 is a front elevational view thereof;

Fig. 3 is a detail cross-sectional view thereof
taken on line 3-—3 of Fig. 2;

Fig. 4 is a fragmentary cross-sectional view
thereof taken on line 4—4 of Fig. 2;

Fig. 5 is a developed view of a contact-actuating
drum used in the transmitting mechanism of this
invention; and

Fig. 6 is a circuit diagram showing the elec-
trical connections of the transmitting mecha-

nism, the electrical connections of the telegraph-

system associated therewith and. the- elecirical
connections therebetween.
The preferred embodiment of this invention

contemplates the employment at the receivingsta--

tion of a so-called auxiliary transmitting mecha-
nism which will transmit to the sendihg station a

group of signals at the time of a.changeover from’

one wire to another. This transmitting mecha-
nism comprises an independently rotatable trans-
mitting cam with transmitting contacts associated
therewith and operated thereby and a drum suc-
cessively positioned by the rotation: of the-trans-
mitting cam to selectively actuate a group- of
secondary contacts to'set up code combinations
in said contdcts: The transmitting cam distrib-
utes these code combinations to-a sending circuit
in: the proper order sequentially with the posi-
tioning of said drum. Two relays are:also. em~
ployed- to control the operation of a motor used
for driving the-transmitting: machine and for
other purposes which' will be fully described in
the following detailed description’ of the: inven-
tion.

A description of the structure and. operation
of the auzxiliary transmitter and transmitting
mechanism will first be given: and. referring now
to Figs. 1 and 2, & base plate Il has attached
at. opposite ends thereof by screws 12, two- ver-
tical side plates 13 and 14 between which are
mounted the elements of the transmitter. A
shaft {5 journaled in the plates 13- and 14 has a
collar 1§ attached adjacent an end thereof by a
screw I7. Secured for rotation therewith: to-the
collar £6 by serews 18 is a pinion 19. The pinion
19 is adapted to mesh with and: be driven by a
pinion (not shown) attached to the shaft of a
motor M, Fig. 6. Loosely mounted- on the shaft
15, Figs. 1, 2 and 3; and prevented from longi-
tudinal movement thereon, by means not shown,
is a cam sleeve 21. The cam sleeve 2l has at-
tached thereto for rotation therewith a series of
six notched cam discs 22a to 22f, indicated at 22,
Fig. 3, a cam 23 and a Geneva camn 24 (see Figs,
2 and 4). The eam sleeve 21 is adapted to be
rotated by a toothed clutch composed of a driven
member 25 and a driving member 286.

The driving member 26 of the clutch is a collar
secured to the shaft {5 for rotation therewith
by a screw 21. The driven member 25 is a collar
loosely meunted on the shaft 15 and operatively
engaged at all times with the cam sleeve 21 for
rotation therewith by interengaging tooth mem-
bers 28. The driven member 25 is adapted to
slide along the shaft 15 to bring teeth 29 dis-
posed on the left hand face thereof into or out
of engagement with similar teeth 31 disposed on
the opposed face of the driving member 26. With
the teeth 29 and 31 on the two members 25
and 28, respectively, engaged, the driven mem-
ber 25 and the cam sleeve 2f will rotate with
the shaft {8, and with the teeth 29 and 31 disen-
gaged, the cam sleeve 21 will not rotate with the
shaft 15. The means for actuating the driven
member 25 along the shaft 5 to bring its teeth

2,149,219

29 into or out of engagement with the teeth 31
on the driving member will be hereinafter de-
scribed,

Attached to the base If by screws 32 (Fig. 3)
is a horizontal clutch control magnet base 33
upon which are mounted the coils of a clutch
control magnet 34. On a vertical extension 35
of the magnet base 33, as shown ih Fig, 1, is a
rod 36 on which an armature 37 is pivotally sup-
ported adjacent one end thereof. The armature
3T extends over the coils of the magnet 34 and is
in-operative relation with the pole pieces of said
magnet. A spring 38 attached to the right hand
end of the armature 31, as seen in Fig. 1, biases
the armature to. its. retracted position. An ad-
justing screw 39, Fig. 3, carried in the left hand
end of the armature 37, rests on an arm of a
clitch control- lever. or stop-arm 4. The stop-
arm 41 is pivotally supported adjacent the center
thereof on a stud 42 extending horizontally from
a bracket 43 which-is attached to the base- il by
screws 44. A spring 45 attached to the stop-
arm 41 normally holds the upper end thereof
against the circumference of the driven member
25. On the upper end of the stop-arm 41 is a
cam follower 46 shown in dotted lines in Pig. 2
which is adapted to operatively engage with &
side cam surface 41 formed on the circumference
of the driven member 25. The cam follower 46
of the stop-arm 41 and the cooperating portion
of the side cam surface 41 are so shaped that
the driven member 25-is normally urged to the
right as seen in Fig. 2; and consequently-its teeth
29 are out of engagement with the teeth 31 on
the driving member 26. When the magnet 34 is
energized by means hereinafter described, the
actuation of the armature 37 causes the stop-arm
&1 to also be actuated which in turn causes the
cam follower 46 integral therewith- to be dis-
engaged with the side cam surface 47. There-
upon a spring 48 coiled about the cam sleeve 21
and disposed between flanges 49 and 51 on the
cam sleeve and driven members 25 respectively,
forces the driven member 25. of the cluteh into
engagement with the- driving member 26. The
driving member 26 will at this time be rotating
by means hereinafter described and consequent-
1y the driven member 25, the cam sleeve 21, and
the Geneva cam 24, will rotate therewith.

At a predetermined time the magnet 34 will
be deenergized and allow the stop-arm &1 to re-
turn to its normal or unoperated position. The
cam follower 46 will thereupon ride on the cir-
cumference of the driven member 25 and in the
path of the side cam surface 4T. As the driven
member 25 continues to rotate, the side cam sur-
face 41 and cam follower 46 will engage and con-
sequently cause the teeth 29 of the driven mem-
ber 25 to be withdrawn from engagement with
the teeth 31 on the driving member 26. A fur-
ther projection of the side cam surface 47 then
engages the cam follower 46 and brings the
driven member 25 and attached cam sleeve 2i
to a stop in their predetermined stop or rest
positions. A lever 52 pivoted on a shoulder
screw 53 in the bracket 43 is held in engagement
with the cam 23 by a spring 54. The purpose
of the lever 52 and cam 28 is to prevent rebound
or rotation in a reverse direction of the cam
sleeve 21 and its attached parts due to the sudden
stop thereof by the stop-arm 4i.

A bracket 56 attached to the base tI has insu-
latively mounted therein in a vertical position by
screws BT a series of six spring contacts indicated
in general at 58, Fig. 3, and individually by ref-
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‘erence numerals 58a to 587 in Fig. 2. Pivoted on
‘s rod 89 in a bracket 56, Fig. 3, are six hooked
bell ‘cranks or contact levers 61a to 617, - Each
‘contact lever has the hooked upright end thereof
in contact with a piece of insulating material 62
‘secured to the tongue of an associated contact

58d to 587, Each contact lever 61 also has a sub-

‘stantially: horizontal arm with a vertical projec-
‘tion 63 thereon operatively engaged with one of

the cams 22a to 22f located just above. Thus

‘each of the cams 22a to 22f is in operative rela-
-tion with an associated contact lever 61 and each

contact lever is operatively engaged with an as-
sociated contact 58. The spring tongues of the
contacts-58a to 58f actuate their associated con-

‘tact levers 6la to 61f so that the projections 63
thereon are:engaged: with their respective cams

224 to'22f. The cams 22a to 22f, the contact
levers 6la to 61f and the contacts 58a to 58f are
so arranged that when a notch 64 in one of the
cams ‘22 passes ‘over.the projection 63 ‘on the
contact lever 61, the associated contact 58 is al-
lowed to close by action of the spring tongue. -

++The cams 22a¢ to 22f are arranged on the cam

sleeve-21 so that in the rest or normal position of

‘the cam sleeve 21, the notch 64 in the cam 22a

is over the projection 63 on the contact lever 6ia.
Consequently,  contact - 58a is normally closed.
The cam sleeve 21 .in rotating - about one-four-
teenth of a revolution .from. its rest position
rotates the notch 64 in the cam 22¢ out of-oper-

ative relation with the projection 63 on the con-

tact lever 61a and thus contact 58a is opened.
There is then an interval equal -to about -one-
seventh of a revolution of the cam sleeve 21 ‘when
none of the projections 63 is in a notch in their
associated  cams 22a to 227, Thus all the con-

tacts 58 are open. After about three-fourteenths -

of a revolution of the cam sleeve 2i, the cams
22b to 225 allow the projections 63 on their asso-
ciated contact: levers 6ib to 61f to pass in and
out, of the notches in said. cams so that the con-

- tacts. 58b.to. 581 are sequentially closed. Each

i

50

8

60
in ‘the pla.tes i3 and 14 parallel to. the. shaft 5.
‘Secured to the shaft 66 for rotation therew1th is

65
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‘Geneva cam 24 on the cam sleeve 21,

contact 58b to 587 is closed for about one-seventh
of & revolution of the cam sleeve 21 and as one
contact such as 58b is opened, contact 58c will
close, etc. As contact 58f opens, contact 58a is
allowed to close about one-fourteenth of a revo-

“lution before the cam sleeve-21i completes a whole

revolution: in which position it remains until
after about one-fourteenth of the following rev-
olution of the cam sleeve 2. Thus it can be seen
that as the cam sleeve 21 rotates through a plu-

rality of revolutions, the contacts 58a to. 587 are
f'sequentlally closed each for. about one-seventh

of a revolution of the cam sleeve 21 and that
there is an interval betweéen the opemng of con-
tact 58a and the closing of contact 58Y equal to
about. one-seventh. of a _revolution of the cam
sleeve 21 when all the contacts are open.

Referrlng to Figs.'1 to 3, a shaft 66 is journaled

a contact- actuatmg drum or, cylinder - 67 com-
posed of insulating material. ‘Secureéd to one end
of thé drum 67-by screws 68, Fig. 4,is a 'Geneva
wheel 69 Wthh is in operatlve relatlon with the
As shown
ih Fig. 4, the Geneva wheel 69 has ten slots
therein a,nd is therefore adapted to make one
revolution for every ten revolutlons of the cam
sleeve 21.  Thus the drum 67 assumes ten differ-

- ent positions during one revolution thereof. Lo-

cated in a. predetermined arrangement in ten
axial rows along the length of the drum-and in
six rows -around the circumference thereof are a

-are-engaged .with the pins T1.

3

plurality of pins Ti. ‘A developed view of the
drum 67 showing the arrangement of the pins
11 in the ten axial rows represented by letters A

‘to J inclusive is shown in Fig. 5.

On a bracket 12 between the two plates 13 and
14, are a series of six contacts 73a to 13f.. These
contacts‘ are adapted to be actuated by the pins
11 in the drum 67 as the drum revolves, one cir-
cumferential row of pins Tl being associated with
each of the contacts T3a to 13f. 'The -contacts
130 to 13f are arranged so that when the drum
is stopped in one of its ten positions, one or more
pins in one. of the axial rows will be engaged with
one or more of said contacts. Contacts 13b to
13f are adapted to be closed when their tongues
The five eircum-
ferential rows of pins in. the drum 67 adapted
to operate the contacts 13 to 13f are so arranged
that they actuate said.contacts in combinations

which. represent, according -t0 a. predetermined

five-unit . s1gna1mg code, the:following ten sig-
nals: - (1) figures shift (2) letter 8 (3) letters
shift (4) letter 8 (5) letter Y (6) letter N (7)
equal sign (8) letter B (9). letter O and (10) a
blank for the ten. operatmg posmons A-to J re-
spectively of the drum 67. 'The contact 13a is
arranged in conjunction with a pin Tla in its as-
sociated circumferential row so that the pin will
Imomentarily open contact 13¢ as the drum 67
is being rotated from its J to its A position.

A bakelite -block 14 secured to the base Il by
screws 16 has insulatively mounted therein a
group of eight terminal clips 77. These clips are
adapted to make electrical connection with asso-~
ciated clips, not shown, when the transmltting
mechanism is in an operating Pposition. .

The telegraph system that the embodiment of
the invention..shown is particularly adapted. to
operate in conjunction with will now be described.

10

s

20
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The system comprises a sending station and one ...

or more receiving stations and in the followmg

description the operation of only. one receiving

station will be given; any others, if in existence,

‘operate.in substantially the same manner as the

one to be described and may be connected in
parallel therewith.

In general, the sending statlon comprlses two
transmitting mechanisms, -such as tape trans-
mitters of the general type disclosed’ in the pat-
ent to, Benjamin, March 25, 1919, No. 1,298,400,
and a distributor mechanism for sequentially and

Vlntermlttently operating said transmitting mech-

anisms_and distributing the impulses therefrom
to the line circuit in the proper -sequential order.
In genéral, .the receiving station. .comprises. two ..
recording units such ‘as, for example, those used
to control ‘a_ quotation. board, and a dlstrlbutor
for dxstrlbutmg the received hne impulses to the
recording .units in ‘the proper sequent1al order,
Each of the recording. units is associated with
one of the transmitters and they are adapted to
record only the sighals transmitted by their as-
sociated transmltters ‘As. the transmlttlng dis-
tributor alternately sends a .code combination

40

5

60

from _each transmitter, it is necessary that the

recewmg and sending stafmns be mamtamed in
the proper phase relatlonshlp or substantlal syn-

"chromsm The manner in which' synchromsm
is ma,lntamed ‘will. be heremafter described in

detail.  The sendmg and receiving stations Wlll

‘be hereinafter referred to as stations A and B té-
spectively, and the auxiliary transmitting mech-

anism hereinbefore described in detail is located
at station B as will be evident as the’ descrlptlon

'and operation of’ ‘the system proceeds

Referring now to Fig. 6, the equipmeént shown
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ahove the dashed line A—A represents that at sta-
tion A and that shown below the line A—A repre-
sénts that at station B. The two stations are
shown inter-connected by two line conductors rep-
reserited-at 81 and 82 but it will be apparent that
any- suitable circuits or channels may be utilized.
For the purpose of illustration, line conductor 81
is 'shown addpted for a differential duplex circuit,
and provides a circuit or channel for the herein-
before mentioned auxiliary signaling system but
any suitable circuit may be used for the auxiliary
system "‘Any number of other receiving stations
hizy be connected in parallel with station B to the
sending station ‘A by conductors such as 81’ and
827,

At statxon A ‘the apparatus shown embraced
within the two parallelograms '83 and 84 repre-
sénts two ‘transmitters T1 and T2, such as tape
transmltters The tongues of the transmitters
are movable to make contact with marking and
spaclng bius bars in combinaions representative
of the character 51gnals to be transmitted there-
from. 'The tongues ‘of transmltters Tl are con-
nected by cable 86 to respectlve make stops of
the third to ‘the eighth contact groups on the right
of a relay ‘81. The tongues of transmitter T2
are ‘connectéd by a cable 88 to respective break
stops of the third . to the e1ghth contact groups
of the relay 81. The tongues of relay 8T nor-
mally rest on their break stops and are adapted,
as is well known in the art, to simultaneously
make contact with their make stops when the
relay 87 is energized as will be hereinafter de-
scribed.

The break and make stops of the ninth contact
group of relay 87 are connected by means of the
seventh conductors of cables 86 and 88 to oper-
ating magnets 89 and 91 respectively, of trans-
mitters T1 and T2. The tongues of the third to
the eighth contact groups of relay 871 are con-
nected to the third to the eighth segments of a
segmented ring 92 of the transmitting distribu-
tor. The first and second segments of the ring
92 are connected to spacing and marking bat-
tery, respectively. A solid ring 93 associated
with the segmented ring 92 is connected by a
conductor 94 through the coils of two polar relays
95 and 95’, in parallel, to ground. The tongue
of relay 95 is connected through the coils of a
differential polarized relay 96 to the line 8l
and an artificial line AL so that the relay 96 is
unresponsive to all signals transmitted from sta-
tion A, in 2 manner well known in the art. The
tongue of relay 95’ is connected to the line 82.

At station B line conductor 82 is connected
through a polarized relay 97 to ground and line
conductor 81 is connected to a differential polar-
ized relay 98 in such a manner that it is re-
sponsive to signals received over line 81 from sta-
tion A. The tongues of relays 97 and 98 are
grounded and the spacing and marking stops are
connected to the sleeve and tip of jacks indicated
at 99 and 10! respectively. A plug 102 associ-
ated with the jacks 99 and 101 has the tip and
sleeve connected by conductors 103 and 104 to
the first and second -segments of a segmented
ring 106 of the receiving distribufor. Associated
with ring 106 is another segmented ring 107, the
first segment of which is connected through a
receiver start magnet 108 to battery. The sec-
ond, fourth, sixth, eighth; tenth and twelfth seg-
ments of ring 107 are respectively connected by
a cable 109 to the tongues of the second to the
seventh contact groups inclusive, from the left,
of a relay {11,

The break stops of the second to -

2,149,219

the seventh contact groups are respectively con-
nected by a cable 112 through relays #I3 to
battery. The make stops of the same contact
groups are connected by a cable 114 through re-
lays 116 to battery. The relays {13 and 116 rep-
resent. the groups of selecting relays of the two
hereinbefore mentioned recording units of a
quotation board at station B and will be indi-
‘cated and hereinafter referred to as recording
units R1 and R2, respectively. For the purpose
of illustration two recording units known in the
art das Teletype 25-A printers, are employed,
which are disclosed in U. S. Patent No. 1,448,750,
Relays 11T and {18 represent the operating re-
lays of their associated recording units and are
connected by the seventh conductors of cables
{12 and 114 to the make and break stops respec-
tively of the first contact group of relay (11.  The
other sides ‘of the relays 11T and (I8 are con-
nected to battery.

At station A the equipment and relays .are
shown in’ their normal rest positions and the
operation of this station will now be described.
Assume that there are signals to be transmitted
from the two transmitters T1 and T2 and the
operation of station A is initiated by manually
closing a key 119. The key 119°is adapted to re-
main ‘closed and its closure completes & circuit
from ‘ground over conductor 121 through the
break stop and tongue of the first contact group
of a relay 122, over conductor 123 and through
the coil of & start magnet 124 of the transmitting
distributor to battery. The energization of the
start magnet 124 causes the release of a brush
arm indicated at 126 which is normally tending
to rotate at a predetermmed speed. 'The brush
arm 126 is composed: of two insulatively separate
brushes 121 and 128 which bridge their associated
rings 92 and 93, and 129 and 131 respectively.
With the brush arm | 26 in its rest position, a rest
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or spacing impulse is transmltted to the line con-

ductors 81 and 82. As the brush arm 126 leaves
its rest position, the brush 127 bridges the second
segment of ring 92 with the ring 93 and trans-
mits a. start or marking impulse. During the

45

transmission of the start impulse the brush 128

bridges the secon_d segment of ring 129 and ring
131. This completes a circuit from the grounded
ring 131, through the brush. i28, over a con-
ductor 132, through the tongue and break stop

50

of the second contact group from the bottom

of a relay 133, over conductor 134 and through the
coil of the relay 87 to battery. The energization
of relay 87 causes its tongues to make contact
with their make stops and a locking circuit is pro-
vided therefor through the tongue and make
stop of its first contact group, over conductor 136
through the break stop and tongue of the third
contact group of relay 133 to ground. As the
relay 87 is energized, its tongues connect the re-
spective tongues of the transmitter TI to the
third to the eighth segments of the ring 92 and as
the brush 127 subsequently passes over these seg-
ments a code combination of impulses representa-
tive of the settings of the tongues of transmitter
T1 will be sent to the line conductors 8f and 82.
As the brush 128 applies ground to the third seg-
ment of ring 129 g circuit is completed over con-
ductor 131, through the tongue and make stop of
the ninth contact group of relay 81, it being ener-
gized at this time as hereinbefore described; to

the operating or stepping magnet 91 of trans-.

mitter T2,
vanced. . .
As the brush arm 126 starts over the distributor

and causes a tape therein to be ad-
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rings a second time, the brush 127 causes a rest
nnpu]se tobe’ again transmitted to the lines which
is followed by a start impulse in the same manner

as previously described. .As the brush 128 con-
] tacts the first. segment of ring 129 a second time,

it apphes ground thereto and over conductors 138

‘and I39 through the tongue and make stop of

the second contact group of relay 81, over con-
ductor. 141 and.through the coil of relay 133 to
battery, This energizes the relay 138 and its
tongnes.. make contact with their make stops.
The tongue of .the th1rd contact group of relay

-133..in. moving' from: “its break stop. opens the

locking «circuit; of: relay 81 whereupon- 1elay 871 is
deenerglzed and its tongues fall back to their
break: stops The tongue . of the ﬁrst contact

stop w1th l1ttle movement of the tongue and thus

insure; the contmua,tlon of the c1rcu1t through. -

relay l33 before relay 81 breaks the same.  With
the: »relay 81 deenerg1zed the tongues of trans-
mitter. T2 are, connected to respectwe segments
of ring. 92 and as:the brush 121 subsequently con-
tacts. these segments a code combmatmn of im-~
pulses;: representative of the settlng of the trans-
mitter tongues: will be sent to the lines.. As’ the
brush 128 leaves. the ﬁrst segment of rlng 129, it

grounds. the second. ‘segment thereof and con-:

tinues - a. mrcult therefrom. over conductor 132
through the tongue and make stop of the second

contact, group.of relay (33 and through said relay
coil “to . battery:and thereby keeping the relay
energized. :The brush i28 leavmg the second seg-
ment of ring 129 breaks the circuit to relay 133
and. the tongues: thereof return to their break
stops ~As. the. brush 128 grounds the third seg-
ment; of ring 129-a clrcult is completed Qver con-
ductor 131 through the tongue and break stop of

the: ninth- contact group of relay 87 and through-

the: coil of the operatlng or. stepping magnet 89
of transmltter Tl. . This causes the tape to be
advanced and set the tongues thereof in a combi-
nation representatlve of the next perfora.tmn in
the: tape :

:Thus 1t 1s ev1dent that on the completmn of
the second revolution of ‘the brush arm 126, the
relays 871.and- 133 will be in their normal position
which. is- as: they were when the key 119 was
initially. closed. Therefore on the next or third
revolution. of the brush arm 126, a code combina-
tion :of: 1mpulses will be sent to the lines from
the. transmltter 'I‘I followed by a combination
from.:the transm1tter T2 on the fourth revolut1on
of the brush arm -in the same manner as the
first: two descrlbed revolutions of the brush arm.

- To stop . the operatmn of the sending station,
the key 119 is opened which opens the circuit to
the brush arm 126 of the distributor in its nor-
ma.l rest pos1t10n Howeveér, if the key 118 is

. opened during- an -odd revolution 'of the brush
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‘ conductor {23 to the start magnet 124,

arm: 126 the arm will not be stopped when it next
reaches its rest position. 'This 'is. because, as
herembefore described, at the beginning of the
second or an; -even number of revolutions of the
brush | arm 126 the relay 87 is.energized and
therefore, as the brush 128 bridges the first seg-
ment of ring 129, the relay 133 will be energized
and. apply ground through the lower stop and
tongue 'of ‘the fourth contact group thereof over
The
energlzatlon of the magnet 124 occurs before the

_brush ‘arm._ 126 reaches its rest position, and
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therefore, it will not be stopped for this revolu-
tion. As the brush I28 passes from the second

5

segment of ring 129, the circuit to the relay (33
is opened, which in turi causes the opening of
the circuit to the start magnet 124. Thus the
brush arm 126 will be stopped when it again
reaches its rest position and transmit to the lines
a prolonged rest impulse,

~From the above it is evident that each cycle
of operation of the transmitting station com-
prises two complete revolutions of the brush arm
126 during which a first and second combination
of impulses are transmitted from the transmit-
ters T arid T2 respectively.

“The operation of the receiving units at station. B
will now be described and as shown, the relays and
magnets are in their normal positions. Assume
that the plug 102 is in the Jack 89 and that the
first mentioned start impulse is received over the
line 82 which throws the tongue of the polarized
relay 81 to its marking stop. This applies ground
through the tips 142 and 143 of the jack and
plug 99 and 102, respectively, and over coriductor
103 to the first segment of ring 106. A brush arm
indicated at 144 is held in its normal rest posi-
tion by the armature of the receiver start magnet
108 and has a brush (46 which bridges the rings
{06 and 101. Therefore, the above mentioned
circuit is continued through the brush 146 over
conductor 147 through the coil of magnet 108 to
battery.  The brush arm (44 is normally tending.
to rotate and the energization of magnet 108 will
release it for rotation. The second segment of
the ring 106 is connected by conductor 104
through the sleeves of the plug and jack 102 and
99, respectively, to the spacing stop of relay 97,
and as the relay responds to received line im-
pulses, the circuit to the segment is grounded and
opened in combinations, representative of com-
binations of impulses transmitted from the
transmitter T1. The brush 146 bridges the seg-
ments of the rings 106 and 107 in synchronism
with the received line impulses and thus allows
the selecting relays 113 of the receiver RI to be
sequentially operated in combinations repre-
sentative of the received impulses. A brush 148
of the brush arm (44 is adapted to bridge a
segmented ring 149 and a grounded ring {51, As
the brush (48 bridges the third segment of ring
149, a circuit is completed therethrough over a

" conductor 152 and through the coil of a slow-to-

release relay 153 to battery. With the brush 148
on the fourth segment of ring 149 ground is ap-
plied over conductor 154 through the tongue
and break stop of the first contact group of relay
11, and through the coil of the operating relay
118 of receiving unit R2 to battery. This causes
the recording of a character previously selected
by the receiver R2,

.'The brush arm 44 is adapted to complete a
revolution slightly sooner than the transmitting
brush arm {26 and while the spacing rest impulse
is being transmitted. Therefore the brush arm
144 is brought to rest after each revolution and
adapted to be released by the start impulse of the
following combination of impulses. As the brush
148 passes over the second segment of ring 149 g
second - time, ground is applied over conductor
156, through the tongue and make stop of the
first contact group of the slow-to-release relay
153, its tongues being in energized positions at
this time, over conductor 151, through the tongue
and break stop of the second contact group of a
relay 1568 and through the coil of relay { H{ to bat-
tery. This circuit energizes the relay 111 and a
locking circuit is provided therefor through its
first contact group over conductor 159, through
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the break stop and tongue of .the third contact
group of relay (58, over conductor 161
through the make stop and tongue of the second
contact group of the operated relay® 153 to
ground. The energization of relay 111 also con-
nects the selecting relays (16 o receiver R2 to
respective segments of the ring 107. The brush
{48 passing over the third and fifth segments of
ring 148 a second time maintain the slow-to-re-
lease relay 153 energized and as the brush con-
tacts the fourth segment, ground is applied over
conductor 154 through the tongue and make stop
of the first contact group of relay [!1{ to the op-
erating relay I{T of receiver RI. This causes
the recording of the previously selected charac-
ter on receiver RI. The second. passage of the
brush 146 over the ring (07 completes circuits
from the selecting magnets 118 of receiver R2 to
the spacing stop of relay 87 and causes the relays
to be operated in combinations representative of
the operation of the relay 91. Thus the first
group of impulses is recorded on the réceiver
R! and the second group on R2, the recording
of the group being performed during the selection
of the following group, and two revolutions of the
brush arm 144 comprising a complete cycle of
the receiving apparatus.

If a third group of impulses follows the second

. with a prolonged rest impulse therebetween, the
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receiver operates for the third and fourth groups
as previously described, the relay 153 deenergiz-
ing during the prolonged rest impulse and break-
ing the locking circuit to relay iil. When the
third or an odd numbered group immediately fol-
lows a previous group, the relay 153 is not de-
energized, and as the brush 148 contacts the first
segment of ring {49, ground is applied over con-
ductor 162 through the tongue and make stop of
the eighth contact group of relay 11l over con-
ductor 163 and through the coil of relay (58 to
battery. This energizes relay {58 which breaks
the locking circuit to relay i1f and allows the
tongues thiereof to reconnect the selecting relays
113 to the segments of ring 107. As relay 158
breaks the circuit to relay I(1i, the circuit to
relay 158 is continued through the tongue and
make stop of the first contact group thereof.
Thus the transmitting and receiving stations are
kept in synchronism and the signals transmitted
from transmitters T1 and T2 are recorded on the
receiving units Ri and R2 respectively.

The conjoint operation of the hereinbefore de-
scribed comimunication system shown in Fig. 6,
and the auxiliary transmitting mechanism here-
inbefore described in detail and shown in Figs. 1
to 5 will now be given. '

Assume that with the plug 102 in the jack 99,
trouble develops on line conductor 82 which

"throws station B out of synchronism with station

A. This condition will be readily discernible to
the attendant at station B whereupon he imme-
diately removes the plug 182 from jack 99 and
plugs it into jack {01. Station B will thereafter
receive the signals over conductor 81 through the
differential polarized relay 98 through the tip
and sleeve of jack {0i. The probability of sta-
tion B being in synchronism with station A at
this time is very remote and therefore, to avoid
the loss of signals, the stations should ke syn-
chronized as promptly as possible. In the em-
bodiment of the invention shown, means is pro-
vided, which will be hereinafter described, where-
by the transmission of a synchronizing period
from station A is automatically initiated upon
the insertion of the plug 102 in either of the jacks

and
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89 and i8i. ‘The above mentioned synchromzmg
period comprises a prolonged rest or spacing im-
pulse.

The electrical connections of ‘the auxiliary

transmitting mechanism are shown schemati-’

cally in Fig. 6 along with those of the receiving
units at station B, the transmitting- mechamsm
being indicated at T3
When the plug 102 is inserted in the jack 10f, a
tip spring 166 thereof contacts a tip normal 161
and completes a circuit from a charged con-
denser 168, through the spring 166 and tip 167

over a conductor 169 and through one coil of a

doduble coil relay 1T to ground. The ‘condenser

{68 is normally charged from ba,t,tery at I72»

and the above circuit allows it to discharge
through relay 171 and energize the same, Con-
tact 732 is closed when the drum 67, Figs. 1, 2,
and 3, is in its rest position, and therefore a
locking circuit is established from battery at
1713, Fig. 6, through contact 13a, over conductor

174, through the make stop and tongue of the

second contact group of relay 171 and through a
second coil thereof to ground. The making of

_the first contact group of relay 171 completes a

circuit over conductors 176 and 1711 to a motor
M, whereupon the motor starts rotating. The
motor M is adapted to rotate the shaft 15, Figs.
1 and 2, through appropnate gears at a prede-
termined speed.

The making of the third and fourth contact
groups of relay 111 completes a circuit from bat-
tery at 118 through the operating coil of a relay
119, over conductor 181, through the make stop
and tongue of the thll‘d contact group of relay
171, over conductor 182 to the tongue of contact
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58a, which is in parallel with the stops of contacts

136 to 13f. This disconnects a start-stop key-
board represented at 183 from the relay 179 and
connects the auxiliary transmitting mechanism
T3 thereto which renders said mechanism oper-
able to transmit to the relay 1719. The plug (84
of the start-stop keyboard 183 is normally in the
associated jack 186. The tongue of relay {79 is
connected to the sending side or apex of the dif-
ferential polarized relay 98. The making of the
sixth contact group of relay ITi completes a cir-
cuit from ground over conductor 18T to the coil of
a relay 188. The relay 188 is slow to make and
slow to release and is adapted to operate its asso-
ciated contact groups an appreciable length of
time after the circuit thereto is completed and
opened respectively. This time lag is sufficient for
the motor M to be up to its regular speed before
the relay 188 operates.
contact group of relay ITl completes a circuit
from ground over a conductor 89 to the make
stop of the second contact group. of relay 188. As
the relay 188.subsequently operates the above
circuit. is continued over conductor 181 and
through the coil of the hereinbefore mentioned
clutch control magnet 34, Figs. 1, 2 and 6, to bat-
tery. This energizes the magnet 34 which in
turn releases the cam sleeve 21 for rotation with
the shaft 15, Figs. 2 and 3, a sufficient length of
time after the completion of the circuit to the
motor M to insure the shaft 1§ is rotating at the
desired speed.

The rotation of the cam sleeve 21 sequentially
actuates the contacts 58a to 587 as hereinbefore
described, to transmit to the relay {19, code com-
binations of impulses representative of the posi-
tions of the contacts 13b to 13f. These combina-
tions are impulses of current and no-current and
are represented by their associated contacts 13b
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- to0-184, being closed or open, respectively, at the
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time. their associated transmitting contact is
closed.

Assume that the drum 61 is in its rest or normal
position which is such that the contacts 13b to
18/ are in operative relation with the pins 71 in
axial row represented at A in the developed view
thereof, Fig. 5. . After the cam sleeve 2{ is re-
leased and before contacts 58b to b8f are actuated,

the.Geneva cam 24 engages the Geneva wheel 69

and rotates the drum 67 to bring the axial row of

pins T1 represented at B into operative relation

with the contacts 13a to 13f. Now, as the cam

" sleeve 21 continues to rotate, it will actuate the

15

20

25

30

" 35

+40

releasing.
group of relay §T1 returns to its retracted position,
the; circuit- to -the clutch control magnet 34 is

contacts 58b to 587 to transmit to the relay IT1
a code combination representative of the pins T1
in row B of the drum 61. Subsequent revolutions
of the cam sleeve 21 will successively position the
drum: 67 from its B to its A positions: inclusive,
alternately with the transmission of the' com-

‘binations represented thereby, after which the

cam sleeve is brought to rest as will be herein-
after described.

;. As the drum 67 is belng rotated from its J to its
A position, a code pin Tla momentarily opensthe
contact 13a. This opens the described locking
eircuit to the relay ITf. The tongues of relay

‘171 will thereupon return to their break stops
-and complete and break the circuits broken and
-completed _respectively on. the

energization
thereof.  Although the relay 171 opens the cir-
cuit. to -relay 188, the motor circuit is not im-
med1ately opened because the relay 188 is slow
As . the tongue of the fifth contact

opened, which will cause the cam sleeve to be

stopped when it completes. it current revolution..
-AS the cam sleeve 21 is starting its tenth revolu-

tion at the time contact 73a is opened, the cam
sleeve will be-stopped at the completion of its

.tenth reyolution. . With the cam sleeve 21 in its
‘rest. position, the transmitting mechanism is
ready for .another .cycle of operation which is

a5 ;imtza.ted by again energizing relay I71.

scribed, . this was accomplished by the insertion

. of -the plug 102 in the jack 101 but it is evident
"that the insertion of the plug in-jack 99 will also

50

Acomplete the circuit from the condenser 168 to

the relay 171 to allow the condenser to discharge

through the relay and thereby energizé it. Thus
the auxiliary transmitting mechanism transmits

" to relay 179 the ten heretofore mentioned pre-
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‘determined signals on the insertion of the plug
/102 in either of the jacks 99 and 10{ when a

transfer is made from one of the line circuits to
the other.
The relay 118 operates in ‘response to signals

ffrom gither the auxiliary transmitting mecha-

nism or.the start-stop” keyboard 183 as deter-
mined by the relay (71, and the relay {19 oper-
ates into the apex of the differential relay 98

: Whlch in turn transmits by means of the duplexed
line 81 to station A.

Af station A a start-stop printer is represented
embr'aced within the dashed parallelogram 192

‘and the operating ‘magnet 193 thereof has one

side. grounded and the other side connected by

_conductor 194 to the tongue of the differential
70

polarized relay 96. Thus the start-stop.printer is
responsive to.all signals transmitted over line

.conductor. 81 from station B to station A, Two
contacts 196 and 19T are mounted on the printer
192 so-that they. are adapted to be closed by the
fgures shift and the $ bar respectively. - These

As de- -

7

two contacts are in series with battery, the slow-
to-release relay 122 and ground. Whenever a
figures shift signal is followed by a letter S signal
previous to the reception of a letters shift signal,
contacts 196 and 197 will be simultaneously closed
and consequently complete a circuit to relay 122,
This condition is one that will be set up by the
transmission of the first two signals of the aux-
iliary transmitting mechanism T3. The ener-
gization of relay 122 completes a circuit through
the second contact group thereof from battery
to a bell 198 and light 199 to ground. The bell
188 and light 199 will therefore operate and thus
establish -an audible and visible signal at station
A to let the attendant there know that a receiv-
ing station is transmitting a  message. ‘The
fourth, fifth and sixth signals from the auxiliary
transmitter at station B are —S, Y and N—
which are followed by an equal sign and then
two signals representing the station transmit-
ting. 'The attendant at station A on the receipt
of such a-message sees that a synchronizing sig-
nal is immediately transmitted.

Under normal operation the key 201 is open
and therefore as relay 122 is energized, the first
contact group thereof opens the circuit from
ground through the key 119 over conductors 121
and (23 through the start relay 124. The deen-
ergizing time of relay 122 is somewhat greater
than the time required for the brush arm 126 to
make.two complete revolutions and therefore the
brush arm will be stopped on the completion of
an even numbered revolution as heretofore de-
scribed. With the brush arm 126 stopped, a rest
impulse is transmitted and a prolonged rest im-
pulse comprises a synchronizing period. Thus
on the receipt of figures shift signal followed by
a letter S signal, a synchronizing period is auto-
matically interposed into the signals being trans-
mitted from station A. The synchronizing period
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allows the brush arm {44 at station B to be

. stopped in its rest position and the relay 153 to
deenergize, which are the normal positions for

the brush arm and relay.
- Synchronizing may be accomplished manually

45

instead of automatically, if desired. With the ®

key 201 closed, the relay 122 in operating will
not open the circuit to the relay 124 and the syn-
chronizing period is manually interposed into the
signals being transmitted, by the attendant open-

ing the key 119 for a predetermined length of

time when the need for such a period is brought
to his attention by the operation of the bell {98
and light (99. :

It is obvious, of course, that various modifica-

tions of the apparatus and circuits shown herein

may be made without departing from the spirit
or essential attributes of the invention. Thus,

.while the system described above is directed to

the problem of phasing two channels, the inven-
tion may be utilized in other synchronizing sys-
tems. It is desired, therefore, that only such

Jlimitations shall be placed thereon as are im-

posed by the prior art or are specifically set forth
in the appended claims.
‘What is claimed is:

1. In a telegraph communication system, a
control station, a remote station, a plurality of
channels connecting said stations, means where-
by said control station simultaneously transmits
signals over a plurality of said channels to said
remote. station, recording means at said remote
station selectively controlled by the signals from

-one of said channels and means at said remote
_station for automatically transmitting to said
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control statxon a’ group ‘of* predetermmed q1gna]s
‘when the “control “of said recording ‘means “is

‘changed ‘from ‘one’ of ‘said channels to--another.

2.'In a telegraph system ‘g ‘control ‘station; a
remote statlon, ‘8 plurahty of lines connecting
said stations, ' main transmitting’ mechanism at
said control” station normally transmitting to said
plurality of lines; a recordmg mechanism at said
remote station normally connected to one of said
lmes an au}nhary transmitter at said remote
station, mieans for connecting said recording
mechanism to any one of sald’ plurality of lines
and means operatlve on the connection of said
recordmg mechamsm to any one of said lines
Whereby the operatlon of said auxiliary trans-
‘mitter is 1n1tlated to transmit to said control sta-
tion a group of predetermlned mgna,ls

3.In a transmltter ‘s, motor * for driving’ said
transmitter, a source of eléctrical energy for said

’motor means for controlling’ the appllcatlon of

said source of energy to said motor and means
operative ‘a predetermmed length of “time- after
the application of” said source" of energy to said
motor to initiate the operatlon of said transmit-
ter, means to stop the operatlon of said trans-
mitter and means opera.tlve a predetermined
length of time ‘after the’ operatlon of "said ‘1last
mentioned means for- operatlng said first men-
tioned means.

4, Tn a telegraph communhication system a‘con-
trol station, a remote station, a plurality of main
channels adapted for communication between
sdid control station and said remote station,
a single auxiliary channel adapted for commuini-
ca,tlon between said remote station and saidcon-
trol station, a main transmitting mechanism at
said control station adapted to transmit telegraph
signals simultaneously over said main channels
to said remote station, said signals embodying
synchronizing periods 1nterposed therein at pre-
determined intervals by said main transmitting
mechanism, a receiver at said remote - station
adapted to record said signals normally connected
to any one of said main channels and selectively
controlled by the signals transmitted over said
channel, means .for connecting said receiver to
each one of said main channéls, a main trans-

‘mitter at said remote station normally connected

to said auxiliary channel, a. receiver at said con-
trol station connected to said’ auxﬂlary channel,
an auxiliary transmltter at said ‘remote statlon
having a cycle of operatlon in which a group of
predetermined signals are transmitted, means
operative whenever said receiver at said remote
station is connected to any one of said main chan-
nels to disconnect said main transmittéer “from
said auxiliary channel and cohnect said auxiliary
transmitter thereto, means operative subséquent-
1y to initiate the operation of said auxiliary trans-
mitter, means controlled by said auxiliary trans-

'mltter to stop the operation thereof after one

cycle of operation and disconnect the same from
said auxiliary channel and reconnect said main
transmitter thereto, and means controlled - by
said receiver at said control station whereby the
receipt of predetermined -signals automatically
interposes a synchronizing period into the signals

transmitted from said control station, said pre-

determined signals comprising a part of the sig-
nals transmitted by said auxiliary transmitterin
each' cycle of operation thereof.

"5, 1In a telegraph system, a. main station, an

auxiliary station, a plurality of channels of com-
‘munication between said stations, one: of said

75

channels being ‘adapted for commuinication from
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gaid! auxﬂlary “station to said” mamustatlon, 'the
fest - of “said*channels ‘being “gddapted ‘for com-
munication from said main station to said airxili-
ary-station,“a receivér ‘at-said-auxiliary ‘station,
means for connectlng said receiverto each of said
channéls one’at-a time’at-said auxiliary station,
a transmittér-at: ‘said auxiliary:-station having-a
definite- op'e'ratin‘g ‘cycle, control means for:said
transmitter, means to’ rérider -$aid-‘control means
operative’’on -the “connection of said receiverito
one of ‘said ‘channels, means:controlled-by- said
control means to initiate-the: operation of said
transmitter whereby-said transmitter-transmits to
said main “station- and meéans- controlled -bysaid
transmittér- to ‘stop- the saime ‘after -éach cycle
of operatlon

6.:In ‘g transmitter, a motor for--driving “said
transmitter, & ‘source iof’ eléctrical energy: for -said
motér, ‘means’ for:controlling- the ‘application: of
said- source of ‘energy to sa,1d motor and-means
operative’ a predetérminéd length of  time after
the application of said source of energy- to said
motor and independent of the amount o6f rotation
tHereof* to” attbomatically 1n1t1ate -the: opera,tlon
of *said~transmitter.

7.~ In combination; s telegraph transmltter hav-
ing’a definite cycle of operation in’which -a plu-
rality - of ‘predetermiriéd - code - ‘¢combinations- of
impulses are' transniitted, -a -source-of ‘power-for
driving §aid transmitter, means for c¢ontrolling
said ‘sourceof power, means for controllinig:the
application of said power to-said tranSmitter and
means for’ controlling the operation:-of‘said ‘first
and second ‘meéntioned meadns in a ‘definite ‘timed

relation, ‘and means for rendering said: first-and ¢

‘second mentloned means moperatwe in-a’definite
timed relation.

- 8."In ¢ombination; s telegraph tradsmitterhav-
ing’ a predetermined cycle’ of” opera,tlon a motor
‘for 'driving sdid transmitter; a clutch 1nterposed
between ‘said motor and “said’ transmitter, '3

‘source of enérgy forsaid motor; an' electro-magnet

for controlling the’ application ‘of said Source ‘of
enérgy to said: ‘motor, a- sécond- électro-magnet
controlled by“said first’ electro-magnet -adapted
to operate ‘with'a definite time 1ag after the op-
eration of said first eléctroimagnet. a third elec-
tro-magnet- tinder the joint ‘Gontrol of §aid ‘first
and second electro<magnets and adapted to con-

‘trol the operation of said clutc¢h; means to render :;

sald first “electro-magnet ‘operative,: ‘means “to
render said first and third- electro-magnets in-

‘operative -during - the “operating “cycle “of ' said

transmitter, ‘and means comprising said second

electromagnet whereby said’ source of energy is i;
‘removed from said niotor after the completion of

a cycle of operation of said transmitter.
9, In combination, s telegraph fransmitter hav-

‘ing a definite cycle of operation, & motor for driv-

ing said transmitter, a start-_stop ¢lutch inter-
posed between said transmitter and motor, means
to render said motor and clutch operative in
the order named in definite timed relationship,
and means to render said clutch and motor inop-
erative in the order named in definite timed re-
lationship. ‘ ‘

10. In a telegraph disseminating system, a cen-
tral station, a transmitter at said central station,
a plurality of remote stations, a recorder at-each
of said remote statlons a plurality of party lines

‘interconnecting said" remote stations” with “said

central station, means to connect™ a recorder
at a remote station to predetermmed of ‘said party

:hnes means whereby such operatlons are reg-
‘istered at said central station and means-auto-
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“matically ~operative ‘thereafter ‘whereby said E
K] 1ve1y associating §aid recéiver with any one of

~transmitter at said central station automatically
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~transmits sighals bf~a predetermined chara,cter
“tosaid predetermined party-lines.
- 11;:In-a - telegraph- system, -a: plurality "of re-

—mote stations, a central station for disseminating
= groups ‘of-signals- to -said remote stations, means
-for -separating - said -signals by synchronizing
-~ periods - normally automat1cally inserted there-
210
“nel for’ transm1tt1ng mgnals from said. central
“station to said remote . stations, a Second channel
“adapted for coffimiinication between said remote .
"'mechamsm “at said- central sta,tmn adapted to
“tranhsmit s1mu1taneously over predetermlned of

between at predetermmed intervals, a first chan-

stations and said .central station, means ‘for ‘con-
necting ‘éach’of’said remote stations to said first
channel, means embodying said second channel
whereby said connecting operation is registered
at said central station and means whereby said

central station thereupon automatically dissemi-

nates a synchronizing period.
12. In combination, a sending line, a telegraph

transmitter having a definite cycle of operation,

a.motor for driving said transmitter, a clutch
interposed between said transmitter and motor,
means to connect said transmitter to said line
and concomitantly render said motor operative,
means operative a predetermined length of time
thereafter to operate said clutch whereby said
transmitter is operative, means controlled by sald
transmitter during the operation thereof for
rendering said clutch inoperative to stop said
transmitter at the completion of each cycle of
operation and. concomitantly disconnect said
transmitter from said line and means to render
said motor inoperative after the completion of
each cycle of operation of said transmitter.

13. In a felegraph system of the type requir-
ing phasing, a central station, a plurality of re-
mote stations, means interconnecting said sta-
tions, means at said central station for phasing
said central station with said receiving stations
and independent means at each of said remote
stations and said central station for operating
said phasing means.

14, In g telegraph system, a central station, a
remote receiving station, a plurality of receiving
and sending line circuits in parallel between said
stations, a telegraph receiver at said receiving
station, means for operatively associating sald
receiver with any one of said receiving line cir-
cuits at a time and means responsive to the trans-
fer of the receiver from one of said receiving
circuits to another for- automatically signaling
the central station.

15. In a telegraph system, a central station, a
plurality of remote receiving stations, a plu~
rality of parallel line circuits extending between
said stations, some of said circuits being adapted
for signaling from said central station to said
remote station and thé others of said circuits

adapted for signaling from said remote stations

to said central station, a telegraph receiving unit
at each of said remote stations, means for oper-
atively associating said receiving units with any
one of said first mentioned line circuits at a time
and means for automatically signaling said cen-
tral station over one of said second mentioned
line circuits whenever the control of a receiving
unit is changed from one of said first mentioned
line circuits to another.

16. In a telegraph system, a central station, a
remote station,.a plurality of parallel line cir-
cuits between said stations, a transmitter at
said central station adapted to transmit over pre-
-determined of said line circuits, a telegraph re-

v‘er at sald recelvmg statlon means for’ oper-

“said predetermined” line circiits at'a time and

means for automatically controlling said trans-

~‘mitter’ at-said central station to automatically”
“transmit a predetermlned signal to said remote
:'statlon whenever the control of said receiving
“unit“is ‘transferred from one of said ‘predeter-
“mined clrcmts to another.

17, In"a telegraph system, a central statlon,

“plurality of remote stations, a plurality of ‘par-
"allel line c1rcu1ts extendlng between said central

fion ‘and'said Temote-stations, a transmitting

said line circuits, a telegraph receiver- at éach
of said remote stations, means at each of said
remote stations for operatively associating the
receiver thereat with any one of said predeter-
mined. line circuits at a time and means for
automatically controlling said transmitting mech-
anism to transmit a predetermined signal to all of
said remote stations whenever the control of a
receiver at any of said remote stations is changed
from one of said predetermined line circuits to
another,

18. In a telegraph system of the type operat-
ing in conjunction with synchronizing signals,
a central station, a receiving station, a single
synchronizing means for synchronizing said sta-
tions one with the other and means for control-
ling said synchronizing means from either of
said stations. )

19. In a telegraph system of the type operat-
ing in conjunction with and requiring phasing,
a central station, a remote station, a plurality
of channels between said stations, means at said
central station for phasing said station with said
receiving station and means for rendering said
phasing means operable, said last mentioned
means being manually operable at said central
station and automatically operable from said re-
mote station when the control thereof is changed
from one of said channels to another.

20. In a telegraph system, a central station, a
plurality of remote stations, a plurality of par-
allel line circuits from said central station to said
remote stations, a receiving unit at each of said
remote stations, means for operatively associat-
ing each of said receiving units with any one of
predetermined line circuits at a time, and auto-
matic means for transmitting over other of said
line circuits to said central station a permutation
code signal when the control of any one of said
receiving units is changed from one of said pre-
determined line circuits to another, said permu-
tation code signal being indicative of the station
at which the change is made.

21, In combination, a telegraph transmitter
having a definite cycle of operation in which a
plurality of predetermined code combinations of
impulses are transmitted, a source of power for
driving said transmitter, means for controlling
said source of power, means for controlling the
application of said power to said transmitter and
means for controlling the operation of said first
and second mentioned means in a definite timed
relation.

22, In' combination, a telegraph transmitter
having a definite cycle of operation in which a
plurality of predetermined code combinations of
impulses are transmitted, a source of power for
driving said transmitter, means for controlling
said source of power, means for controlling the
application of said power to said transmitter and
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means for controlling the operation of said first
and second mentioned means in a definite timed
relation, said last mentioned means comprising
electro-magnetic operated means.

23. In a telegraph broadcasting system, a cen-
tral station, a transmitter. at said central sta-
tion, a plurality of remote stations, a plurality
of channels of communication between each of
said remote stations and said central station, a
receiving apparatus at each remote station,
means to connect the receiving apparatus at a
receiving station to any of the channels ter-

minating thereat and means operative thereupon

whereby transmission from said central station
is automatically halted for at least a predeter-
mined length of time.

2,149,219

24, In a telegraph system, a central station, a
plurality of remote stations, a plurality of par-
allel line circuits from said central station to
said remote stations, a receiving unit at each
of said remote stations, means for operatively as-
sociating each of said receiving units with any
one of predetermined line circuits at a time, and
means for automatically transmitting over other
of said line circuits to said central station a group
of predetermined signals when the association

of any one of said receiving units is changed -

from one of said predetermined line circuits to
another.
RAY HOOVER.

10

15



