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UNITED STATES

PATENT OFFICE.

'GILBERT S. VERNAM, OF BROOKLYN, NEW YORK, ASSIGNOR TO AMERICAN TELE-
PHONE AND TELEGRAPH COMPANY, A CORPORATION OF NEW YORK. '

PRINTING TELEGRAPHY.

Application filed December 11, 1922. Serial No. 806,272.

T'o all whom it may concern.: .
- Be 1t known that I, GiuBeErT S. VERNAM,
residing at Brooklyn, in the county of Kings
and State of New York, have invented cer-
5 tain Improvements in Printing Telegraphy,
of which the following is a specification.
This invention relates to printing tele-
graph systems and particularly to synchro-
nous multiplex systems with extension cir-
0 cuits. |
Its object is a system of the above char-
acter wherein the selections received from
1 line of one character are transferred to a

line of a different character by the operation

15 of electrical contacts., = -

. The invention in its preferred form pro-
vides distributing apparatus, intermediate a
branch line and a main line, comprising a
series of selectable elements which are posi-

20 tioned in accordance with selections received
from the branch Iine and which are subse-

‘quently rendered effective for controlling

the operatjon of electrical contacts to re-

transmit to the main line corresponding se-

2b. ]Jections. Likewise, according to an embodi-
ment of the invention, there is provided be-
tween the main line and the branch line a
cistributor in which there are arranged a
plurality of selecting elements which posi-

80 tion corresponding cams for operating a

contact 1n accordance with the selections re-

ceived from the main line.

The invention is illustrated in the accom-

-panying drawing which represents one em-
8% hodiment of the invention. Figures 1 and
2, when arranged so that Fig. 1 is to the
left of Fig. 2, show diagrammatically a com-
plete system. Fig. 3 1s a plan view of the
mechanism intermediate the branch line and
the main line at the central station for trans-
ferring, storing and re-transmitting the im-
pulses received from the branch Iline to the
maln line.. Fig. 4 1s an elevation of the
mechanism shown in Fig. 3, a portion there-
~of being broken away for the purpose of
more clearly illustrating the mechanism dis-
closed. Fig. 5 1s a sectional view along the
broken Iine 5—5. Fig. 6 is a sectional view
along, the broken line 6—6 of Fig. 4. Fig.
7 1s a sectional view along the line 7—7 of
Fig. 4. Fig. 8 is a detailed view of a por-

40
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‘broken line 18—18 of Fig. 12.

tion of the mechanism illustrated in Fig. 4.

- Fig. 9 1s a sectional view taken along the
- broken line 9—9 of Fig. 8. Fig. 10 shows
the five operating cams of one channel which

serve through their rotation to operate con-
tacts, thereby retransmitting to the main
Ime 1mpulses corresponding to those re-

~celved from the branch line. Fig. 11 is a

perspective of a portion of the mechanism

ot Fig. 4. Fig: 12 is an elevation of the

mechanism between the main line and the
branch line at the central:stations for trans-

ferring the impulses received from the main

line to the branch line mechanically. Fig.
13 1s a sectional view taken along the broken
lIine 13—13 of Fig. 12.” Fig. 14 is a per-
spective of the cams employed in the mech-
anism of Fig. 12.  Fig. 15 is a perspective of
the cams shown in Kig. 14 with portions
thereof exploded to more clearly illustrate
their construction. Fig. 16 is a sectional
view taken along the broken line 16-—18 of
Fig. 12. Fig. 17 is a sectional view taken
along the broken line 17—17 of Fig. 12.
Fig. 18 is a sectional view taken along the
Fig. 19'is a
sectional view taken along the broken line

- 19—19 of Fig. 12. Fig. 20 is a sectional

view taken along the broken line 20—20 of
Fig. 12. Fig. 21 is a sectional view taken
along the broken line 21

Fig. 22 is a scctional view taken along the

broken line 22—22 of Fig. 12.

The invention in the embodiment dis-

closed comprises a branch office A which is

connected with a main or central station B

by extension circuits 8, 4, 5 and 6, a central

or main station C connected with the main
station B by a line conductor 7 equipped for

“duplex operation and a distant branch office
‘D which, like branch office A, is connected
~with the associated central station C by line
“conductors 190, 191, 192 and 193.

At the branch office A, there are located
transmitting equipments E and K and re-
ceiving apparatus F and R being shown
diagrammatically.” It is to be understood,
of course, that the respective equipments
may be located at different branch offices.
The four extension circuits, 3, 4, 5 and 6
over which impulses are transmitted and

1,561,526
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received respectively may be replaced by
(wo line conductors equipped for duplex
operation.  Both the central stations B and
C are provided with receiving distributors
(= and H of the start-stop type to receive the
code combination of message 1mpulses from
the respective substations or branch offices
and transfer them to multiplex synchronous
distributors T and J also located at the offices

B and C respectively through the instru-

mentalities of a plurality of mechanical
storage elements. Also located at the cen-
tral offices are the syunchronous multiplex
clistributors L and M, each of whicl serves
to receive the signaling impulses from the
Iine conductor 7 connecting these two sta-
tions and transfers the same to the line con-
ductors extending to the respective branch

- othces.
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Branch office D, like branch office A, is
provided with transmitting distributors P
and S and receiving distributors Q and O
of the start-stop type which serve their re-
spective purposes. For the sake of clarify-
img the drawing, the apparatus individual
to*one channel has been shown in detail
while that individual to the other channels
has been shown schematically. o

The transmitting equipment E comprises
an intermittently rotating distributor hav-
ing a brush arm 11 which carries a pair of
brushes 12 and 13 which in turn are ar-
ranged to make contact with rings 14, 13,
16 and 17. The outer ring 17 is divided
into a plurality of segments 18, 19, 20, 21,
22 and 23 which are connected with the re-
spective contacts of a transmitter shown dia-
grammatically at 24. In order that the

“brush arm 11 will be stopped and released

once per revolution, a release magnet 27 1s
provided. 'This magnet 27 is under the con-
trol of a start relay 28 being controlled
through a circuit completed by the brush 13
of the distributor. The transmitter 24 con-
sists of a plurality of movable contacts 30,
31, 32, 33 and 34 which are connected to the
respective segments forming the outer ring
17 of the distributor. Although the trans-
mitter 24 has been shown diagrammatically
as an automatic transmitter, any well-known
type of transmitter may be substituted there-
tor which will provide equally good results.

At the central office B, there is shown a
recelving distributor G of the start-stop
type and a synchronously operated distrib-
utor I which controls through a plurality of
selectable cams the energization of a pole
changer relay 96 for controlling the appli-
cation of current in accordance with the po-
sition of the cams to the apex of the ratio
arms which includes the receiving relay 99
rormung a part of the duplex equipment as-
sociated with the line conductor 7. The line
relay 99 responds only to incoming impulses
and 1s not responsive to outgeing impulses,
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Upon the operation of the multiplex dis-
tributor I, this relay will not respond to im-
pulses which may be transferred thereto
from the start-stop distributor (.

As shown 1n Figs. 3, 4 and 5, the start-
stop distributor G comprises a pair of rota-
table sleeves 39 and 40 which are driven
through a friction clutch by power com-
municated thereto through suitable gears
from a motor 41 and which are stopped and
released once per revolution by the engage-
ment of a release latch with stop arms 40

~and 46 rigidly fastened to the sleeves 39

and 40 respectively. The sleeves 39 and 40
encircle shafts 80 and 81 forming a part of
the multiplex distributor I. Shaft 81 is
journalled in uprights 78 and 79 while shaft
80 1s journalled in uprights 96 and 97 all of
which are secured to base 77. The sleeves
39 and 40 are supported in suitable ball
bearings. The release latches are con-
trolled by electromagnets 47 and 48. These
release magnets respond to the receipt of a
starting 1mpulse and act to permit the rota-
tion of the respective sleeves. Rigidly se-
cured to each of the sleeves is a drum H0)
in which there is concentrically arranged
about the shaft 81, a plurality of selectable
rods 56, the number corresponding to the
code employed. In the present system, the
Baudot or five-unit code is used which re-
quires a corresponding number of these slid-
able rods 56. For positioning the slidable
rods 56 into one or two positions, a pair of
electromagnets 60 and 61 under the control
of Iine relays 37 and 38 respectively are
provided. Kach of these magnets controls
the movement of an armature, the free end
of which carries a wedge shaped projection
whereby members 64, secured to the rods 50,
will be deflected to one side or the other of
a stationary locking vane 71. Each of the
rods 56 also carries a member 59 which is
positioned with respect to a groove in a cor-
responding selecting disk by means of heli-
cal springs positioned on each side thereof.

The selecting disks 72, 73, 74, 75 and 76 are

spaced along the shaft 81 and are arranged
to be positioned in accordance with the
movement oi their corresponding selecting
rod. '

Also secured to the sleeves 39 and 40 are
cams 65 and 66 respectively which control
the opening and closure of contacts 67, 68,
69 and 70. When the cams 65 and 66 are
in their normal position, contacts 67 and 69
are closed, thereby conditioning the circuit
extending to the release magnets 47 and 48
irom the back contacts on the relays 37 and
38 so that when these relays are deenergized,
relays 47 and 48 are energized for releasing
the sleeves 39 and 40 for rotation. The in-
stant the cams 65 and 66 are set into rota-
tlon, contacts 67 and 69 are broken while
contacts 68 ana 70 are compieted. Thecom-
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letion of these contacts extends the circuit
rom the contacts controlled by the relays

37 and 38 to one of the magnets 60 and

61, whereupon the magnets are energized
in accordance with the operation of these
relays. | | |
As shown in Fig. 5, the stop arm 45 nor-
mally engages a holding pawl 52 which 1s
rotatably fastened to a yoke 53. This pawl
52 has one end thereof secured to a portion
of a toggle joint 54 which 1s arranged to be
operated upon the movement of a solenoid

~due to the energization of the magnet 47

16

£8

30

35
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45

through the gears and friction clutch

controlled by the deenergization of relay 37.
Upon the energization of magnet 47, the

toggle joint 54 will be operated, thereby

withdrawing the holding pawl 52 out of the
path of the arm 54 and permitting the

“sleeve, upon which this arm 1s secured, to

be rotated by power communicated thereto

viously referred to. Folowing this the tog-
ole joint 54 will be reset by the action of
spring 55. : . |

The shafts 80 and 81, which form a part
of the multiplex distributor 1, are driven
by power derived from a motor 92 through
gears 93 and 94 secured to shafts 80 and 81
respectively and gear 95 and asscciated bev-

elled gears for permitting.of orientation.

- This motor 92 is of the type commonly em-

ployed in multiplex printing telegraph sys-
tems being driven, due to the operation ot
a body, such as a tuning fork having a

‘natural period of motion. As this does not

form a part of the present invention, a de-
tailed description thereof is considered un-
necessary, it being assumed, however, that

the motor 92 is synchronized with the corre-
“sponding -motor at the distant station by

means of well-known synchronizing equip-

ment. Revolvable with the shafts 80 and 81

are g plurality of cams 82, 83, 84, 85, 86, 87,

88, 89, 90 and 91 which control the opening
“and closure of contacts associated therewith .
‘for causing the energization and deener-

- gization of pole changer relay 96. As shown

50

58

in Fig. 4, the cams 82, 83, 84, 85 and 86 are

mounted on drums 115, 116, 117, 118 and

119 each of which have a flange 120, the

purpose of which will be more clearly de-
scribed heremmafter. These drums with their
respective cams are secured by means of
rods to the corresponding selecting disks 72
te 76 inclusive and are movable horizon-
tally in accordance with the movement' of

 the disk individual thereto. It is thus seen

that when the selecting disks are moved

~ elther to the left or right dependent upon

60

the energization of the electromagnet 60

“and the deflection of the arm 64 secured

“thereto to one side or the other of the sta-
tionary vane 71, the drum asscciated there-
with will be moved to a corresponding posi- -
‘tion. Asshown in Figs, 4 and 10 these cams

pre-

‘the projection on the cam 125 and has asso-

BEST AVAILABLE COPA o

are mounted on the respective drums such
that to make cams 82 and 83 cffective it 1s
necessary to move the drums to the right
while 1 the case of cams 84, 85 and 86, the
corresponding drums must be moved to the 70
left. Consequently, the cams will be moved
either out of or in alignment with its asso-
ciated . contact so that, upon its continued
rotation, the contact will be operated for
transmitting over the main line an impulse 75

corresponding to that which previously en-

ergized the magnet 60 and caused the setting

of the selecting disks.

Under certain conditions, the movement

of the selecting disks 72, 73, 74, 75 and 7¢ 80

will be translated directly to the cams se-

cured to the drums 115 to 119 inclusive.

However, when the phase relation between
the start-stop distributor (z and the multi-
plex distributor I 1is such that the trans- 85
ferring of the movenments of the rods 56 to
selecting disks 72 to 76 and accordingly to
the corresponding cams which are secured -
to the drums 115 to 119 is such that a muti-
lation of impulses would result, mechanigm 90
is provided whereby the transfer will be
delayed. As shown in Figs. 4, 8 and 9, this
transfer mechanism comprises a comb like
member 132 which 1s arranged to be ro-
tated either forwards or backwards, the 95
flanges 120 on the drums being arranged to -
engage the grooves in this member so that
when the member 132 is up, the movement

-of the corresponding drum is prevented for

a portion of a revolution. For moving of 100
the comb 132 either up or down, a pair of
cams 125 and 126 are provided. The cam
125 is rigidly connected to the sleeve 40
while the cam 126 1s keyed to the shaft 81.
As shownin Fig. 11, each of these cams 125 105
and 126 i1s provided with a projecting por-
tion which, under certain conditions, will be -
engaged with one another. The cam 125 be-
ing secured to the sleeve 40 will be rotated.

at a speed determined by-the speed of the 110

motor 41 and its intermediate gear, while -

the cam 126 is driven at.the same speed as

the motor 92. The cam 126 tends normally

under the action of a spring 124 to engage
116
clated therewith a pivoted lever which 1s |
moved 1n accordance with the movement of

this cam. Fastened to one end of the

ivoted lever 127 1s a rod 128 extending to a

11 crank lever 129 associated with the comb
mechanism 132. This bell crank lever 129
controls the movement of lever 130 and a

stepping pawl 134. The lever 130 operates,

as shown in Fig. 9 on a2 bell crank lever 181
which is secured to the comb 132. The pawl 128
134 is arranged 'to engage teeth formed in

the upper surface of a pivoted member 135

which is arranged to cause the engagement
of spring 137 with either contact springs 138

or 139 A shown ‘in Fig. _8- the edge of 130

180
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pivoted member 135 is in engagement with
contact spring 137 for producing the de-
sired result, this member 135 being held i
the position set by a holding pawl 136. Tach
of the elements just referred to is provided
with suitable retractile springs for main-
taining the respective elenients in a normal
position. | '

When the projections on the cams 125
and 126 act with each other, the cam 126,
which is keyed to the multiplex shaft but
able to move horizontally, is forced to the
right and at the same time, lever 127 is
moved for causing the corresponding move-
ment of the bell crank lever 129 through
the rod 128, whereupon the comb 132 is
moved up and the pivoted member 133
moved to the right to close the contacts
137 and 138. The transfer contacts being
now closed and the cams 82 to 86 prevented
from moving due to the engagement of
the flanges 120 with the teeth of the comb
132, an 1dle signal will be transmitted over
the line conductor 7 upon the engagement
ot the cam 149, rigidly secured to the
shaft 81 with its associated contacts. When
the projections on the cams 125 and 126
act against each other, the multiplex cam
which 1s keyed to the multiplex shaft but
able to move horizontally is forced to the
left, and at the same time, the lever 127 is
operated, whereby the intermediate mech-
anism 1s also operated for lowering the
comp. . Since one of the cams is keved to

the multiplex and the other is rigidly ro-

tated with the start-stop mechanism, their
action depends on the phase relation be-

- tween the multiplex shaft and the sleeve,

40

45

50

bb

60

which forms a part of the start-stop mech-

~anism, the speeds of rotation of the multi-

plex and start-stop mechanisms being ap-
proximately the same, but since the start-
stop mechanism must stop for an instant
during each revolution, its accumulative
speed 1s slower. This makes it evident
that the phase relation of the two parts will
be changed at each revolution, which ac-
cordingly makes it necessary for the pro-
vision of mechanism for controlling the
transferring of the movements from the
selecting disks forming a part of the start-
stop mechanism to the cams of'the multi-
plex mechanism.

Following the transmission of the fifth
impulse, cam 141 secured to the shaft 81
1s effective for causing the downward move-
ment of bell crank lever 142. This bell
crank lever 142 is arranged to cause the
movement of a link 143 which is fastened
to a shatt 145 which has a pair of pro-
Jecting portions extending underneath the
pawls 134 and 136. When the cam 141 is
effective on the bell crank lever 142, the
link 143 1s rotated for causing the corre-
sponding movement of the shaft 145 and
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the disengagement of the pawls 134 and
136 from the teeth in the pivoted member
135, whereupon this member is restored to
normal under the action of its retractile
spring. Upon the restoration of the piv-
oted member 135 to normal, the transfer
contacts 137 and 138 are accordingly open.
The transmission of the next series of im-
pulses may be effected.

It 1s, of course, to be understood that a
similar mechanism is associated with the
steeve 39 and the shaft 80 of the start-stop
distributor G and the multiplex distributor
I respectively for producing the same func-
tions as described in connection with the
sleeve 40 and the <haft 81 of the respective
mechanisms. Further description of the
mechanism associated with the other part
ot the apparatus is, therefore, considered
unnecessary as 1t would merely mean a
duplication of ‘the description which has
gone before.

Located at the station C and connected
with the line conductor 7 is a multiplex dis-
tributing apparatus Li which, like the start-
stop apparatus G at station B is provided
with a plurality of selectable elements for
selecting and positioning a plurality of
cams. The selectable elements, or rods,
there being two groups 175 and 176, are ar-
ranged concentrically about a shaft 170
which 1s journaled in a pair of uprights
185 and 186, the uprights 185 and 186 be-
ing rigidly secured to a base 187 in any well-
known manner. The group of selectable
elements 175 is individual to one channel,
while the elements of the group 176 are
individual to another channel, as shown
in Fig. 12. Each of the selectable elements
has pivoted at one end thereof 2 member
177, This pivoted member is arranged to
occupy either of two positions- depending
upon the position of a wedge shaped pro-
jection carried by armature 174 of mag-
nets 173. To each of the selectable ele-
ments 175 and 176, there is secured an op-
erating cam which is arranged to cause the
operation of a pair of contacts 194 and 195
through the action of an operating element
196 for the transmission of impulses to
the branch office D in accordance with the
impulses received from the line connecting
the central stations B and C. The cams
179, 180, 181, 182 and 183 which are indi-
vidual to the selectable elements 175 are ar-
ranged concentrically about shaft 170 and
in operative relation with cam 178 which is
rigidly secured to the shaft 170.

The selectable elements in each of the
groups 175 and 176 "are at their extreme
outer ends, spaced about the shaft 170, but
in order that each group of selectable ele-
ments will be operated successively, they are
bent at their inner ends in 2 manner such
that they occupy only 180° as shown in Figs.
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12, 13 and 22. Such an arrangement per-
mits the sequential operation of the select-

able elements whereby the cams are positioned

accordingly for the operatmn of the assocl-
ated contact and the transmission of 1m-
pulses to the branch office D in accordance
with those received from the main line 7.
It is, of course, to be understood that the ele-
ments of the. group 175 are individual to the
one channel while those of group 176 are in-
dividual to another channel the time beln
divided such that the impulses of each chan-
nel will follow successively.

~ The pivoted member 177 upon its rotation
1S arranged to be deflected to one side or the
other of a stationary vane 184 due to the po-
sitioning of a wedge-shaped pm]ectmn on
the free end of the armature 174 under the
control of magnets 173. With the members
177 in their normal position, the cams 179
and 180 will be to the left of the cam 178,

while the cams 181, 182 and 183 are on the-

right thereof. When this condition exists,
the contacts 195 and 194 are closed upon the
passage of the cam 178 underneath the oper-
ating element 196 of the contacts 194 and

195, *whlch is the condition for closing the

loop circuit extending to the branch office D

and consequently causing the stoppage of
the start-stop distributors at that station.

Arranged to be moved with two and three

of the sele;cta,ble elements are a pair of cams

197 and 198 Ifigs. 12, each of which are 1n
operative relation to membe1s 199 and 200
individual thereto for causing the movement
of a bail 201, and consequentl} the operation

- of contacts 202 and 203. When either of the

cams 179 or 180 is moved to the right, the

~ cam section of 197 engages the member 200,

whereupon the contacts 202 and 203 will be
opened as long as these cams remain in this

position or until the reset cam 204 1s efiec-

tive. The operation of the member 200
thereby opens contacts 202 and 203 for re-
moving the battery connection from the line
conductor 193, as shown in Fig. 2, whereupon
the line relay 146 at station 1) is free to re-

spond to the actuations of sending contacts

194 and 195. Likewise, if any one of the
cam seections 181, 182 and 183 1s moved to
the left, the member 199 1s operated for
causing ‘the cor responding opening of con-
tacts 202 and 203. In order that the con-

tacts 202 and 203 will be maintained open,

for the complete signal period, a locking
member 205 rotatably mounted on a shaft
206 1s provided. The locking member 2035

has a projection on 1ts under side which en-

gages a4

Em]ectmw member secured to the
bail of w

ich the members 199 and 200 form

a part. Thus when either of the members

199 or 200 is operated, these members will
be retained 1n the posmmn set until the lock-
1ng member 205 1s rotated to move the pro-
jection carried thereby out of the path of

sEST AVAILABLE COPY
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the rojectmg portion of the bail 201. The
Sha,flz 206, to which the locking member 205
1S secured 1s rotated upon the movement of
member 207
tion with 1espect to reset cam 204 by a re-
tractile spring 208. The reset cam 204 1s
rigidly secured to the shaft 170 and is posi-

- tioned such that its raised portion will come
I1n contact with member 20’?

‘completion of the cycle of rotation of shaft
g 170. Following the opening of contacts 202

Just prior to the

and 203 by the operation of either of the
operating elements 199 and 200, the system
18 now 1n condition for the tr ansmission of
the code combination of 1mpulses in accord-

ance with those received from the main line.

Following the transmission of the fifth
impulse, the cam 178 again engages operat-

ing element 196 for causing the closure of

contacts 194 and 195, whereupon line relay
146 is energized for preventing the ener-
gization of release magnet 150 of the receiv-

distributing mechanism associated there-
with. When the depressed portion of cam

178 1s brought into alignment with operat-

ing element 196, contacts 194 and 195 are
opened, whereupon line relay 146 is deener-

gized for causing the energization of release

magnet 50 and the operation of the asso-
clated distributing mechanisms.

The receiving equipment @ at the branch

, which is held in operative rela-

70

([

80

89

- ing mechanism Q and the operation of the

90

office D comprises a receiving printer, dia- =

-grammatically shown at 155, which comn-

prises the usual selecting matrnets 156 to 160,
inclusive, and the plll’ltlnﬂ‘ mafrnet 168. The
respective magnets having their windings
connected to segments 161 162, 163, 164 and
165, forming a part of the outer ung of the
recerving distributor. This distributor, like
the sendmg distributor at station A, has a

brush arm 147 carrying a brush 148 whlch

100

103

is arranged to bridge the segments formmu :

a part of the outer ring with the segments
153, 1564 and 167 for controlling the ener-
glzatlon of respective ones of the selecting
magnets, depending upon the energization
of relay 146, which in turn is controlled by
the opening and closure of the contacts asso-
citated with the multiplex distributor L.

Inasmuch as the apparatus associated

with the other channels of the system is iden-
tical with the system just described, further

description thereof 1s considered unnecessaly -

here. The rectangles designated by the
characters J, H, M, and N represent the
equipment between the lines -extending to the
branch offices and the main line, and the

equipment between the main line and the

lines to the branch offices, respectively,
‘which, as previously described, are shown

dlagra,mmfltmally for the salke of clarify-
ing the drawings.

The opemtmn of the equipment just de-
scmbed 15 as folﬂows &gume for the sake
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of clearness that the t-ransmittilig equip-
ment E at branch office A is idle, having

been stopped by the operation of switch 10

at the conclusion of a preceding message.
With this switch operated, relay 28 and mag-

net 27 will remain deenergized and the brush
arm will come to rest against the starting
latch in the position shownin Fig. 1. Under
these conditions, as the brush 12 is resting
on segment 23 relay 37 will be held ener-
gized and the circuit of starting magnet 47
will be held open at the upper contact of
relay 37. Sleeve 40 and all of the mech-
anism attached to it will be at.rest as stop
arm 45 will now be held by pawl 52. Cam
125, which 1s permanently attached to sleeve
40 will be at rest also. The inner shaft 81,
with 1ts attachments,” including cam 126,
will continue to rotate. The projecting por-
tions of cams 125 and 126 will act agairist
each other to cause cam 126 to be pushed
to the left and suddenly released once dur-
1ng each revolution of shaft 81. Cam 126
acting through the linkage previously de-
scribed, will raise and lower comb 132.
When cam 126 is pushed to the right by
spring 124, the pawl 134 is moved i1n the
same direction carrying with it member 135
and thereby actuating the transfer springs
137. As shown on Fig. 1 this connects pole

changing relay 96 to the idle signal contacts

instead of the regular sending contacts so
that the character of the signal transmitted
will now depend on the idle signal cam.
This cam 18 so shaped that it closes the cir-
cuit for operating relay 96 and transmitting
a negative impulse to the line during a por-
tion of a revolution thus sending the same
signal as though cams 84, 85 and 86 had op-
erated thelr corresponding contacts in suc-
cession. As will be described later, this so-
called * 1dle signal” has no effect on the re-
celving -printer at branch office D. |

When member 135 has been pushed to the
right, as just described, it will be held by
pawl 136 while the idle signal is being trans-
mitted, during which time pawl 134 will be
withdrawn by the action of cam 126. Tm-
mediately after the idle signal has been
transmitted by contacts 151, pawls 184 and
136 will be raised by the action of cams 141
and shait 145, as previously described. thus
atiowing member 135 and transfer contact
137 to return to their normal or left-hand
posttion. When camn 126 is pushed to the
right again at the beginning of the next
revolution, pawl 134 and member 135 will
be again pushed to the right and the entire
cycle of operations will be repeated with the
result that an 1dle signal will be transmitted
over the corresponding panel as long as
transmitting equipment K remains at rest.
During this time the operation of transmit-
ting equipment K may proceed at will.

At the other end of the line, line relay
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101 will respond to the transmitted impulses
and will cause the energization of control
relay 172 ‘and consequently the setting of
the cams 179 to 183, inclusive, as determined
by the characteristics of the idle signal. As
previously stated, cam 197 is moved with
cams 1vY and 180, while cam 198 is moved
with cams 181, 182 and 183. When the
cams are set by an 1dle signal, as previously
described, cams 197 and 198 are moved to a
position such that their raised portions do
not engage the operating elements 199 and
2001 consequently bail 201 is held in a
tion to close contacts 202 and 203 which will
hold closed the line 193 extending to station
D and prevent the energization of release
magnet 150 and consequently the release of
the brush arm 147. Accordingly, brush
arm 147 1s held against rotation and no im-
pulses are recorded on the selecting magnets
156 to 160 and the printer mechanism 155
remains idle. |

Assume now that branch office A desires
to communicate with branch office D. in
which case the transmitter 24 will be oper-
ated to set up particular combinations de-
pending upon the characters of the nessage
which 1s to be transmitted and the contacts
of a switch 10 will be closed to energize
starting relay 28 and starting magnet 27
to release the sending brush arm. Let it
also be assumed that it is desired to transmit
a character in which contacts 30, 32 and 34
of the transmitter 24 are actuated for clos-
Ing their respective contacts.

As previously described, when the brush
13 passes over segments 14 and 15, at each
revolution an energizing circuit is com-
pleted for start control relay 28, This relav
completes a locking circuit for itself as well
as the cnergizing circuit of release magnet
27. It is thus evident that the brush aem
L1 will be stopped and started once for each
cycle of rotation. Upon the energization
of the release magnet 27, the latch which
holds the brush arm 11 against rotation is
moved out of the path thereof, whercupon
the brush arm 11 is rotated by power com-
muntcated thereto from a motor (not
shown). The brush arm 11 in rotating
causes the brash 12 to consecutively com-
plete circuits extending from the seements

18, 19,20, 21 and 22 and the contacts of the

transmitter 24, which have been operated,
throngh the winding of rvelay 37 at station
B. It 15, of course, to be understood that
the transmitting equipment designated by
the character K may likewise be operated
1independently for causing the operation of
relay 38 at the same time. |

Lhe imstant the brush 12 passes off of
segment 23 an open circult condition is es-
tablished. Relay 37 is thus caused to re-
verse the position of its armature and con-
nects battery with the winding of release

posl-
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relay 47 over a circuit extending from bat-
tery, through the armature and upper con-

‘tact of relay 37, operating element 51, con-

“tacts 67 and the winding of release relay

- 10

15

20

25

47 to ground. The completion of this cir-
cuit causes the energization of release mag-

net 47, whereupon the toggle joint 54, Iig.

5 is operated for moving the holding pawl
52 out of the path of the stop arm 45. As
previously described, the stop arm 45 1s

rigidly secured to the sleeve 40 to which

power 1s communicated from a motor 41
through suitable gearing and a friction
clutch. The withdrawal of the holding
pawl 52 from the path of the stop arm 45
thus permits the rotation ot the sleeve 40).

Following its release the cam 66 is rotated,
‘whereupon the operating element 51 disen-

gages contacts 67 and engages contacts 63
so that the upper contact of relay 37 is now
connected with one of the windings ot
selecting magnet 60. o

When sleeve 40 is released, the comb 132
will be either raised or lowered, depending
on the position of cam 126, Sleeve 40 ro-

~ tates at substantially the same speed as shaft

- 30

35

40

45

81, so that the comb will remain in its initial

position. for at least one revolution. - The
momentary stopping of the brush arm 11
at the end of each revolution causes sleeve
40 and consequently cam 125 to be retarded
slightly. As a result the phase relation be-
tween cams 125 and 126 will gradually
change, causing cam 126 and 1ts assoclated

mechanism to go slowly through the same

motions that they perform rapidly when the
sending mechanism is idle, as previously de-
scribed. If character signals are being sent
continuously by transmitting equipment I,
the comb mechanism will go through cycles
of operations as follows: Comb 132 will re-

‘main raised during about 40 revolutions
of the shaft. It will then be slowly lowered
and will remain down for about the same

length of time. Cam 126 will then be oper-
ated rapidly to the right, raising the comb
and operating member 135, as previously

~ described, to send one “idle signal.” Mem-

ber 135 will then be restored and will re-
main in its normal or left-hand position un-
til cam 126 “trips oft” again. _
Upon the passage of the brush 12 over
segment 18, to which contact 30 of the trans-
mitter is connected, an energizing circuit for
relay 37 is completed. Relay 37 now closes

its lower contact for causing the energiza-

tion of the right hand magnet of selecting

“magnet 60. The right hand magnet of se-

60

G5

lecting magnet 60 being now energized, ar-
mature 62 1s moved to the right. The sleeve
40 being now rotated, the pivoted element

64, which is secured to the selecting rod

individual to the selecting disk 72, engages
the projection on the armature 62, where-
upon the element 64 is caused to pass on the
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left-hand side of the locking vane 71. Ii
the comb member 132 is at this instant 1n 1ts
downward position, the movenient of the
rod 56 will be transferred directly to the
drum 115, upon which cam 82 1s mounted.
However, if the comb member 182 1s 1n its
upward position as showii-1n Ifigs. 4 and 8,
the drum 115 will be prevented from mov-
ing until the phase relation between the
multiplex shaft 81 and the start-stop mecha-

7

70

75

nismm G is such that the transfer may be.

made without causing the mutilation of sig-
nals. In this case the springs assoclated
with member 59 serve to temporarily store
the signal. The contact 31 of the trans-
mitter 24 being open, relay 37 1s caused to
reverse the position of its armature upon tlhe
passage of the brush 12 over segment 19, to
which this contact is connected. Accord-
ingly, an energizing circuit 18 completed
through the upper contact of relay 37 with
the left-hand magnet of selecting magnet
60. The armature 62 is thus moved to its
extreme left-hand position, whereupon the
pivoted elements 64 individual to the select-
ing disk 73 is upon its continued rotation
moved to the right of the stationary vane
71. Like in the previous case, the drum 118,
which is horizontally movable with the se-
lecting disk 73, will be moved to the post-
tion determined by the position of the

operating element 64 with respect to the sta-

tionary vane 71, providing the comb memn-
ber 132 is in its downward position. Suni-

“larly, contacts 32 and 34 of transmitter 24

being closed, conditions similar to that de-
scribed 1n conmection with contact 30 will be

established for causing the positioning of the

selecting disks 74 and 76 1n accordance with
the energization of relay 37 and the posi-
tioning of the operating elements 64 on the
proper side of the stationary vane 71. Re-
lay 37 will, however, not be energized upon
the passage of the brush 12 over segment 21.
to which this contact is connected, as for the
particular selection chosen, this contact is
open. A condition now exists similar to that
described in connection with the selecting
disk 78, which was moved to the right.
If the comb member 132 is up, the cams
are held in the position of the previous se-
lection until the space in the flange arrives
at a point opposite the comb, -and then the
transfer occurs. It will be seen that the
selections will be transierred in succession
1n either case. R o
- Providing the comb member 132 is in

-its downward position, the drums 115 to 119,

inclusive, will be positioned 1n accordance
with the positioning of the corresponding
selecting rods 56, so that upon the rotation
of the cams individual thereto their con-
tacts will be operated for causing the opera-
tion of pole changer relay 96 and the trans-
mission of impulses over the \}ine conductor

80

89

90

05

100

105

110

115

120

125

130




10

20

25

30

41)

Wbt
-] |

00

- will now

R

7 in accordance with those received from
the branch office A. As shown in Figr. 10,
the cams 82 to 86, inclucive, are spaced at
different angles about the shaft 81 so that
their associated contacts will be operated
consecutively. Also these cams are posi-
tioned on the drums, such that in order te
operate the associated contacts. drums 115
and 116 must be moved to the right, while

drums 117, 118 and 119 must be moved {o

the left. With the drums in these POS| -
tions the associated contacts will be oPe:-
ated consecutivelv. As for example, when
the cam 86 comes in contact with operatine
element 112 individual thereto. contacts 112
and 114 are closed, and accordingly pole
changer relay 96 is energized for transmit-
ting over the line conductor 7 a negative 1n:-
pulse.  When the cams are in 2 position
whereby they do not engage thieir associated
operating element, the contacts will be
opened and the pole changer relay 96 de-
energized for transmitting a pozitive ini-
pulse over the line conductor 7.

Assume now that the time the nipulses
were received from the station A that the
phase relations of the start-stop and niul-
tiplex mechanisms was such that the cams
125 and 126 individual to the respective
mechanisms were together and accordingly
the comb member 132 was in the upward
position.  As previously stated, when the
comb member 132 is in the upwax position,
the flanges 120 individual to each of tle
drums 115 to 119, inclusive, engage the
teeth of the comb, and the cams are held
from following the movement of the select.
ing levers and rods during a certain part of
the revolution.

Sleeve 40 and the mechanism attached to
it 15 continually retarded by the action of
the stop mechanism, so that eventually each
selecting impulse as received after the rim
on the corresponding drum has become dis-

engaged from the comb. Drums 115 to 119,

1nclusive, will now be in a condition where.
upon they may be moved directly upon the
setting of the selecting rods 56." Cam 196
engage cam 125, whereupon,
through the linkage previously described,
comb 132 is moved downwardly. The coml
will remain down for a number of revoli.
tions, as previously mentioned, and will be
suddenly raised again when cam 26 is
pushed to the right and will then hold the

selecting drums,. causing the character-se-

lection set up to be delayed for one reve.
Lution. At this time member 135 will be
pushed to the right to cause the transmis-
sion of the idle signal, as previously de-
scribed. After this signal has been irans-
mitted pawls 184 and 136 will be rajsed
momentarily to let member 135 be restored.
+he delayed character will now bhe trans-

he
e, & e o R L R B . s
mitted. In this case pawl 154 will ramain

| o ]

“lime relay 101 at the station C.
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in its right-hand position for a number of
revolutions, or until the cam is drawn down.
For the particular selection chosen, the
cams &2, 83, 84, 85 and 86 will be moved
to the right, left, right, left and right, re-
spectively, and owing to their position on
the drums 115, 116, 117, 118 and 119, the
contacts assoctated therewith will be op-
erated for causing the enérgization and de-
energization of pole changer relay 96 to
“end the following group of impulses: nega-
tive, positive. positive, negative, and POsi-
tive. These impluses in traversing the line
conductor 7 pass through the windings of
_ As 1n the

case previously described, relay 101 re-
sponds only to incoming impulses, it being
unaffected by impulses transmitted from the
station C to station B. The above referred
to group of impulses in traversing the wind-
ings of the line relay 101, successtully causes
the energization of relay 172, and conse-
quently the energization of one or the other
ot the selecting magnets 173. The energi-
zation of the celecting magnets 173 causes
the positioning of the armature controlled
thereby, such that the operating element
177 individual to each of the selectable rods
to which the cams 179, 180, 181, 182 and 183
are connected will be positioned either io
the left or right of the stationary locking
vane 184. Prior to the setting of the se-
lectable rods, however, cam 178 allows OD-
erating clement 196 to move for opening
the circuit extending from battery, over the

line conductor 193, and inclnding the wind-

g of line relay 146 at branch office D).
Line rvelay 146 in deenergizing completes
an energizing circuit for release magnet 15
of the receiving equipment (2, whereupon
the brush arm 147 is free to rotate, power
being communicated thereto from a suii.

able motor through a friction cluteh (not
shown). The impulses being received suc-

cessively, cause the setting of the cams 179
to 183, such that the cams 179, 181 and 183
are moved to a position so that upon their
continued rotation they cause the closure of
contacts 194 and 195, and accordingly the
energization of line relay 146. For the
other selections the depressed portion of
the cams is in alignment with the cperat-
ing element 196 so that for thisg condition
the contacts 194 and 195 remain open, there-
by transmitting to the branch office open im-
pulses. |

inasmuch as the brush arm 147 is under
the control of the multiplex distributor I,
or the cam section 178, this distributor swill
be operated in synchronism with the multi.
plex distributor, that is, the brush arm 147
will pass over the segments individual t
the cam sections 179 to 138, 1melusive, -
a time when tha T
. i
ks

A
" "
SScams ars an alignment
'i .
i
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as the brush arm 147 is passing over seg-

ment 161, and since the cam 179 is moved

to the right so that its raised portion upon

its continued rotation is in alignment with

the operating element 196 and the contacts
194 and 195 are closed, line relay 146 1s
energized, whereupon selecting magnet 156
of the printing mechanism 155 1s operated.
Accordingly, the selecting element indi-
vidual to the magnet 156 will be positioned
for the selection of a code bar entering into
the selection of the particular character de-
sired. Likewise, wheén the brush 148 1s
passing over segments 163 and 165, line re-
lay 146 will be energized and the selecting
magnets 158 and 160 will be energized for
functioning in a manner similar to that de-
scribed in connection with selecting magnet
156. However, upon the passage of the
brush 148 over segments 162 and 164, the
line relay 146 "1s deenergized, thereby re-
moving the ground connection from the ring

154 so that upon the passage of the brush

25

30

35

490

45

60

- Do

- to the fact that the line relay 87 is deener-
- gized, the selecting disks 172 to 176, in-
“clusive, will all be moved'to the left. for caus-

80

148 over the segments individual to the
magnets 157 and 159, such magnets will
not be energized and their selectable ele-
ments will remain in their previous posi-
tion. Following the passage of the brush
148 off of segment 145, this brush engages
segments 166 and 167 for completing an
energizing circuit for printing magnet 168

for the printing of the character selected

in accordance with the energization of the
selecting magnets 156 to 160. After the

brush 148 has passed off of segments 166

and 167, its brush arm is arrested due to the
engagemerit thereof with the latch under
the control of release magnet 150, and will
be held against rotation until the cam 178
again opens the line circuit 193 for con-
trolling the energization of release magnet
150. L o '

Should the transmitter 24 discontinue the
transmission of impulses, the sending dis-

tributor at station A would, of course, be
operated, but owing to the fact that none of
the contacts of the transmitter 24 are oper-
ated, relay 37 in. station B 1s deenergized

and remains deenergized during the com-

plete cycle of rotation.of the brush arm 11,
except for a momentary operation when

brush 12 passes over segment 23. Upon the

deenergization of line relay 37, release mag-
net 47 of the start-stop mechanism G 1is

energized and the sleeve 40, as previously

described, is free to rotate. Upon the con-
tinued rotation of the sleeve 40, and owing

ing the corresponding. positioning of : the
drums 115 to 119, inclusive, upon which
cams '82 to 83, inclusive, are mounted. Upon

the continued rotation of the cams 82 to 86,

~ of the present invention.
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pole changer relay 96 is energized for trans-
mitting over the line 7 impulses in accord-
ance with the setting of the cams of the
multiplex distributor 1.

As all of the drums have been moved to
the left, the contacts associated with cams 82

and 83 will not be operated (these cams be-

ing on the left side of their drums and there-
fore not in alignment with the contact oper-
ating members), while cams 84, 85 and 86
will operate their corresponding contacts
successively (these cams being on the right
side of their drums). The signal transmit-

70

78

ted under these conditions will be the same

as that transmitted by the idle signal cam
149 and contacts 151. ILakewise, as 1n the
previous case, line relay 101 responds to such
mmpulses forcausing the energizationof con-
trol relay 172 and consequently the setting

80

of the cams 179 to 183, inclusive. As previ-

ously stated, cam. 197 1s moved with two of
the cams 179 to 183, while cam 198 1s moved
with three of the cam sections, such as 181,
182 and 183. When the condition previously

35

given exists, cams 197 and 198 are moved to

a position such that their raised portion do

not engage the operating elements 199 and

200. Consequently bail 201 is held in a posi-
tion to close contacts 202 and 203, which

closes the line extending to station D and

prevents the energization of release mapmet
150, and consequently the release of the
brush arm 147, and operation of the printer
155. -' | | _

It is, of course, understood that the trans-
mission of impulses over the other channels
of the system is accomplisned in a manner
identical to that described in connection with

90

8b

100

the transmission of impulses between stations

A and D, and utilizing the equipment indi-
vidual toc the particular channel selected.

" Further description of the operation of the

system pertaining to the other channels 1s
considered unnecessary. S

106

Although the invention has been diselosed

and described 1n connection with a particu-

lar type of apparatus, it is, of course, ob-

vious that various departures may be made
without departing from the spirit and scope

What is claimed 1s:

stations, a multiplex synchronous system
connecting two of said stations, an extension
circuit extending from one of said stations
to a distant station, means for transmitting
code combinations of message 1impulses over
said extension circuit, means comprising a
plurality of selectively movable elements,
and cam sectors controlled by said elements

for retransmitting to said mulitiplex system

impulses in accordance with those transmit-
ted over said extension circuit. =
2. In a telegraph system, a plurality of

110
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1. In a telegraph system, a plurality of '
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stations, a multiplex synchronous system

connecting two of said stations, an extension

circuit extending from one of said stations
to a distant station, means for transmitting
code combinations of message impulses over
sald extension circuit, a plurality of select-
able elements positioned in accordance with
the 1mpulses received from said extension
circuit, and mechanically operated means set.
by said elements for controlling the trans-
mission of corresponding impulses to said
multiplex system.

3. f)n a telegraph system, a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an exten-
sion circuit extending from one of said sta-
tions to a distant station. means for trans-
mitting code combinations of message im-
pulses over said extension circuit, means
comprising a. plurality of mechanically mov-
able selectable elements intermediate said ex-
tension circuit and said multiplex synchro-
nous system, and means operated by said ele-
ments for transmitting to said multiplex
system 1mpulses in accordance with those
transmitted over said extension circuit.

4. In a telegraph system, a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an extension
circult extending from one of said stations
to a distant station, means for transmitting
code combinations of message impulses over
sald extension circuit, means comprising a
plurality of selectable elements, and means
operated directly upon the operation of said
elements for transmitting to said multiplex
system 1mpulses in accordance with those
transmitted over said extension circuit.

9. In a telegraph system, a plurality of

stations, a multiplex synchronous system

connecting two of said stations, an extension
circult extending from one of said stations
to a distant station, means for transmitting
code combinations of message impulses over
sald extension circuit, means comprising 4
plurality of rotatable selectable elements,
and a p%’urality of contacts operated sequen-
tially by said elements upon their rotation
for transmitting to said multiplex system
impulses in accordance with those transmit-
ted over said extension circuit.

6. In a telegraph system, a plurality of
stations, @ multiplex synchronous system
connecting two of said stations, an extension
circuit extending from one of said stations
to a distant station, means for transmitting
code combinations of message impulses over
sald extension circuit, means associated with
sald extension circuit comprising a plurality
of all-mechanical selectable elements con-
trolled by the impulses transmitted over
sald extension circuit, and means operated
as determined by the setting of said select-
able elements for transmitting to said mul-
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tiplex system impulses in accordance with
those transmitted over said extension cir-
cuit.

«. In a telegraph system, a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an extension
circult extending from one of said stations
to a distant station, means for transmitting
code combinations of message impulses over
sald -extension circuit, intermittently over-
ating mechanism comprising a plurality of

- all-mechanical selectable elements, means

for setting said elements in predetermined
combinations in accordance with the im-
pulses received from said extension circult,
and means controlled by said selectable ele-

‘ments for transmitting to said multiplex

system 1mpulses in accordance with those
transmitted over said extension circuit.

8. In a telegraph system, a plurality of
stations, a multiplex. synchronous system
connecting two of said stations, an extension
circult extending from one of said stations
to a distant station, means for transmitting
code combinations of message imptilses over
said extension circuit, intermittently oper-
ated mechanism associated with said exten-
sion circuit comprising a plurality of select-
able elements having two operative POSI-
tions, means for effecting the movement of
sald elements into one or the other of their
operative positions, means controlled by the
setting of said elements, and means operated
by said last mentioned means or transmit-
ting to said multiplex system impulses in ac-
cordance with those transmitted over said
extension circuit.

). In a telegraph system a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an extension
circuit extending from one of said stations
to a aistant station, means for transmitting
code combinations of message iumpulses over
sald extenston_circuit, intermittently oper-
ated mechanisin associated with said exten-
ston circuit comprising a plurality of select-
able elements, a selecting magnet common to
sald elements for effecting the setting there-
of mn accordance with the impulses received
from said extension circuit, continuously
operated means responsive to the setting of

said elements, and means controlled by said

last recited means for transmitting to said
multiplex system impulses in accordance
with those transmitted over said extensjon
cirenit.

10. In a telegraph system, a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an extension
circuit extending from one of said stations
to a distant station, means for transmitting
cocle combinations of message impulses over
sald extension cireuit, mechanism associated

with said extension circuit normally tending
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to rotate comprising a plurality of selectable
elements, means responsive to an lmpulse
transmitted over sald extension circuit for

permitting . the rotation of said elements,.
means operated in accordance with the im-

pulses transmitted over said extension cir-
cuit for setting said elements in predeter-

mined combinations sequentially, and means

operated by said clements for transmitting

to said multiplex system impulses in accord-

ance with those transmitted over said exten-

sion circuit. o o
'11. In a telegraph system, a plurality of

stations, a multiplex synchronous system

connecting two of said stations, an extension

circuit extending from one of said stations
to a distant station, means for transmitting
code combinations-of message impulses over
said extension circuit, mechanism associated
with said extension circuit comprising a plu-

accordance with the impulses received from
said extension circuit, a plurality -of cams

sald cams for transmitting to sald multiplex

system 1mpulses-in accordance with those-

transmitted over said extension.circuit. .
12. In :a telegraph system, a plurality of

stations, a..multiplex synchronous system
connecting two of said-stations, an extension-

circuit .extending from one of said stations
to. a distant station, means for transmitting

‘code combinations of message 1mpulses over
said extension circuit, mechanism.associated

with said extension circuit comprising -4
plurality of rotatably selectable elements,
means for positioning said:elements 1n pre-
determined ' combinations, a plurality: of
cams positioned in accordance with the set-

to said multiplex system impulses in accorg-
.ance. with .those -transmitted over said ex-:

tension circuit. - ST e

-18. In a telegraph system, a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an extension

circuit extending from one of said stations

to.a distant station, means for transmitting
code combinations of message 1mpulses over

said extension circuit, intermittently oper- ing such impulses.

ated mechanism associated with said exten-

.sion circuit comprising a plurality of select-
able elements positioned in accordance with

the impulses received from sald extension
circuit, means controlled by said selectable
elements for transmitting to said multiplex
system impulses 1n accordance with those
transmitted over said extension circuit, and
means controlled jointly by said intermit.
tently operated mechanism and the means
controlled by said selectable elements for

b i controlling - the -transfer of the effects of

'
/
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said selectable elements to said multiplex
synchronous system. . -

14. In a telegraph system a plurality ot
stations, a multiplex . synchronous system
connecting two-of said stations, an extension
circuit extending from one of said stations
to a distant station, means for transmitting
code combinations of message impulses over
sald extension circuit, means assoctated with
said extension circuit comprising a piuraitty
of intermittently rotating selectable ele-
ments, a stationary vane, means for position-
ing said selectable elements on one position

cams positioned in accordance with the set-

‘ting of sald selectable elements, and con-
‘tacts individual to each of said cams oper-

ated upon the continued rotation thereot for

_ transmitting to said multiplex system 1m-
rality of intermittently rotatably selectable .

elements, means for setting sald elements.in:

pulses in accordance with those transmitted
from said extension circuit.

15. In a telegraph system, a phiralit}; of

stations, 2 main line connecting two of said
positioned in accordance with the setting of .
selecting elements, .and means operated .by

stations, an extension circuit extending from

1L

10

‘or the other with respect to said stationary
.vane, a plurality of continuously rvotating

one of said stations to a distant station,
means for transmitting code combinations

of message impulses over said main line and
synchronously operated means associated
with said main line comprising a plurality
of mechanically movable selectable rods
operated in accordance with the impulses
transmitted over said main line, and means

~operated by said elements for transmitting
“directly to said extension circuit umpulses 1n

iy
ok 5

100

accordance with the setting of. said . ele-

ments. S
16. In a telegraph system, a plurality of

stations, a main line connecting two of saud

stations, an extension circuit extending from

“one of said stations to a distant station,
ting of said elements, and means operated .

sequentially by said cams for transmtting

means for transmitting code combinations

1(1)

of message impulses over sald main line and

synchronously operated means associated
with said main line comprising a plurality
of mechanically movable selectable -rods,
means for setting said elements 1n accord-
ance with impulses transmitted over -said

- main line, means controlled by said elements

for transmitting directly to said extension
circuit corresponding impulses, and recor-
ing means at the distant station for record-

17. In a telegraph system, a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an exten-
sion circuit extending from one ot said sta-
tions to a -distant station, means for trans-
mitting code combinations of message 1m-
pulses over said multiplex system, means
comprising a plurality of selectable elements
operated in accordance with the 1mpulses
transmitted over said multiplex system, a
single transmitting contact operated me-

chanically by said elements sequentially for
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transmitting to said extension circult im-
pulses in accordance with the setting of
sald elements and recording means at the
distant station for recording such mmpulses.

18. In a telegraph system, a plumlity of
stations, a multiplex synchronous system
f*onnectmo two of said stations, an extension
cireuit extendmﬂ' from one of said stations
to a distant statzon means for transmitting
code combinations of mess age 1mpulses over
sald multiplex systein, means comprising a
plurality of cam sections, means for setting
sald cam sections 1n accordance with the
impulse.s transmitted over said muitiplex
system, means controlied by said cam sec-
tions for transmitting to sald extension cir-
cuit impulses 1 accor rdance with the setting
of said cam sections, and recording means
at the distant station for recording such im-
pulses.

19. In a telegraph system, a plurality of

stations, a multiplex svnchronous system
connecting two of said stations, an exten-
sion circult extending from one of said sta-
tions to a distant station, means for trans-
mitting code combinations ot message 1m-
pulses. over said multiplex system, means
comprising a plurality of cam sections,
means for setfing said cam sections 1 ae-
cordance with the impulses transmitted over
sald multiplex system, a single contact opei-
ated sequentially by said cam sections for
transmitting to said extension clreurt -

pulses in accordance with the setting of satd

cam sectlons, and recording means at the
distant station for recording such- impulse‘-

20. In a telegraph system, a plurality of
stations, a lnuluple\ synchronous systen:
connectmg two of said stations, an exten-

means tor trans-

pulses over said multiplex system, means
comprising a plurality of centinuously ro-
tating selectable elements, means for setting
sald elements sequentially 1n accordance
with the 1mpulses transmitted over said
multiplex system, a cam individual to each
of said selectable elements, means operated
by said cams for tlansmlttmn‘ to said ex-
tension circult impulses in accordance with
the setting of said selectable elements, and

- recording means at the distant station for

o9

60

6&

recording such impulses.

21. In a telegraph system, a plurality of
stations, a multiplex synchronous system
connecting two of said stations, an exten-
sion circuit extending from one of said
stations to a distant station, means for trans-
mitting code combinations of message 1nt-
pulses over said multiplex system, “means
comprising a plurality of selectable ele-
ments, a single magnet responsive to 1m-
pulses transmitted over said multiplex sys-
tem for effecting the positioning of said

|
f
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selectable elemeénts in prédétermmed com-

binations, a cam individual to-each of said
selectable elements -and inovible therewith,
a smgle contact operatéd by sdid cam se-
quentially for transmitting to said exter-
sion ctrcuit impulses in accordance with the
setting of sald selectable elements, and re-
cording means gt the distant station for tu-
cording theée effects ot such mpulses:

92, In a teleégraph system, a plurality of
stdtions, a wmultiplex synichronods system
Connectmﬂ two of said stations, #r exten-
sion circuit éxtencliing from omne o1 sdie sta-
tions to a distant statloﬂ ntermittently
operating mechanism at said distant sta-
tion, méans -for transmitting code combitia-
tions of message impulses over séid mukti-
plex system, medans comprising & plurality
of selectable rods mechanically moved in
accordarice writh the rmpulses transmitted
over sard multrplex systemn for transmitting
directly from said sélectable elements to
said - exXtension  ctrcuit cerresponding ini-
pulses, and -means associated with said se-
lectable elements:and operated invariably
at the commencement of each signal permd
for transmitting to said distant station a
starting 1mpulse :for releasing said inteér-
mlttently operating mechanism.

23. In combination;a plurality of groups
of selectable elements means for rotatihiy
said elements, means controlled by said ele-
ments, and means common to said groups of
elements - for selectively positioning said
oroups of elements successively for con-

trolling the 0pe1'at1on of sald second recited
means. -

24. In combination, a 1‘@tat.;1ble shaft; a
plurality of groups of selectable elements

spaced about said shaft and rotatable there:-
with, an operating member individual to
each of said selectable elements, and a single
electromagnetic means for selectwely posi-
tioping said groups of elements successively
for causing the corresponding positioning
of said operatmg members.

25. In combination, a rotatable shaft, a
plurality of groups of selectable elements
spaced about sald shaft and rotatable there-
with, each of said elements being arranged
to occupy either of two positions, an operat-
ing member mdividual to each of said se-

lectable elements, and a single means for se-

lectively positioning said groups of elements
successively upon their centinued rotation
to one or the other of their operating posi-
tions to cause the corresponding positioning
of said operating members.

26. In combination, a rotatable shaft, a
plurahity of groups of selectable elements
spaced about said shaft and rotatable there-

with, each of sald eléements being arranged

to occupy either of two positions, a cam
section 1mmdividual to each of said selectable

elements, a single selecting magnet respon--
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sive to line current impulses for selectively

positioning said groups of elements succes-

sively upon their continued rotation to one’

or the other of their operating positions to
cause the corresponding positioning of said

cam sections, and a single contact operated
by said cam sections sequentially for trans-

BEST AVAILABLE COPY
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mitting impulses in aﬁecor.'dance with those
which effected the operation of said single

‘selecting magnet.

- In testimony whereof, I have signed my
name to this specification this 7th day of
December 1922. '

GILBERT S. VERNAM.

10




	Drawings
	Front Page
	Specification
	Claims

