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This invention relates to a start-stop tele-
graph system and more particularly to re-
generative repeaters therefor. :

As is well known to those skilled in the art
of telegraphy, repeaters may be divided into
two general classes, those which provide a
stronger impulse on retransmission, and
those which perform that funetion and in ad-
dition provide a reshaping of distorted im-
pulses on- retransmission. This invention
relates to the latter type of repeater.

The regenerative principle of operatiorn
has been applied extensively -to multiplex
telegraph systems but has never been applied
to start-stop telegraph systems. v

Accordingly the main object of the present
invention is to provide a start-stop appa-

ratus employing the regenerative principle:
. of operation. '

Repeater stations often function as the

originating point of signalling impulses for-

cemmunication therebetween and either ter-
minal station. When. used as a repeater,

- impulses are received and stored up in-a set-
@ of relays at the intermediate or repeater-sta-

tion to be retransmitted as regenerated im-
pulses. By means of a switching arrange-
ment, the transmitting equipment can be
substituted for the receiving portion of there-
peater apparatus; ’ :

Accordingly, another object of this inven--

tion is to provide a regenerative repeater-that
may be converted into a transmitting set.

In start-stop systems, difficulty has been
experienced in maintaining synchronism be-
tween - the receiving distributor - ‘and - the:
transmitting distributor operating-at a high
speed due -to vibration of the brushes at the

stop segments when completing the circuit-
for the starting magnet. As is well known,
the circuit for the starting magnet extends:

through the brushes of the receiving distribu-

tor and start segment. In order to ‘insure "

synchronism between the transmitting and

receiving distributor, the receiving distribu-:

tor brush must be rotated slightly faster than

the transmitting distributor brush so that

*"the brush at the receiving end will reach the

start segment and be prepared to réceive the
start impulse when it arrives.. . It will be ob-
vious that in coming to rest after rotating at
a high speed, the receiving distributor brush

will undergo a certain amount of chattering.

59

or bouncing.. Consequently when the start -

impulse is received, it may in being repeated &

to the start magnet, be so mutilated by the
chattering of the brush that the start magnet
will not be positively energized.” If the

brush vibration is considerable, the brush
-may be thrown completely out of phase with

the incoming signal. The present invention

aims to overcome this difficulty by provid-

ing an auxiliary multiple circuit for the start
magnet. which circuit is entirely independ-

ent of the distributor brush for insuring the ¢

positive energization of the starting magnet
when the start impulse is received. .~

A further object of the present invention,
therefore, is to provide means for assuring

“the maintenance of synchronism in a start- -

stop system. . ;

The invention' may be best understood by’

reference to the following description in con-
nection with the accompanying drawings in
which— SR : L

. Figure1is an elevational view showing the
distributors and commutator and the power
drive therefor, , S

Figure 2 is a diagrammatic illustration of
the apparatus embodying the. invention ar-
ranged to operate as a repeater, and :

Tigure 8 18 a didgrammatic illustration of
the apparatus arranged to operate as a trans-
mitter, S : :

receiving distributor: 32, transmitting dis-

tributoer 83 and communtator 84. “The motor"

31:-drives the main shaft 85 having a werm
36 fixed: thereon in mesh with' a worm gear

Referring to Figure 1, the repeater com-.?
prises an électric motor 31 for operating the.
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87 carried on shaft 88. Connected to the
shaft 38 through friction clutches to be de-
seribed hereinafter are the receiving distribu-
tor 32 and transmitting distributor 33. The
receiving distributor 32 comprises a brush
arm 40 carrying four brushes 41, 42, 43, and
44 which wipe over rings 45, 46, 47, 48, re-
spectively, as the arm 40 rotates. Ring 45
comprises a rest-start segment and six code
segments. Ring 46 is solid, ring 47 com-
prises three segments and ring 48 comprises
four segments. The starting and stopping
of the rotation of the arm 40 is controlled by
a starting magnet 50 having an armature 51,
pivoted at 52, and normally held in retract-
ed position by a spring not shown. The ar-
mature is provided with a stop lug 53 which
lies-in the path of the arm 40 when the mag-
net 50 is de-energized and the armature is in
retracted position. Energization of the mag-
net 50 attracts armature 51 so that the stop
lug 53 moves out of the path of rotaticn of
the arm 40 and the arm 40 is permitted to
start rotating.

The transmitting distributor 33 comprises
a rotatable brush arm 55 carrying two brushes
56 and 57 which wipe over rings 58 and 59 re-
spectively, the former comprising a start seg-
ment, a plurality of code segments and a rest
segment, the latter being a solid ring. - As
in the case of the receiving distributor, the
transmitting -distributor is provided with a
starting magnet 60 which has an armature
61 pivoted at 62 normally held in retracted
position by a spring not shown and provided
with a stop lug 63. The magnet 60 controls
the starting of the transmitting distributor
arm 55 in the same manner that the magnet
50 ‘controls the starting of the distributor
arm 40. L

The frictional clutch for connecting the
Liush arms 40 and 55 with the shaft 88 is
well known in the art but will be described
briefly herein. 'The friction clutch comprises
two metal discs 64 and 65 which are secured
to the shaft 88. " Between the meétal discs 64
and 65 are two. friction discs, 66 and 67 made
of suitable {riction material and arranged be-
tween- these friction discs is the brush arm
40. As the shaft 88 rotates, ths metal discs
64 and 65 rotate therewith. If the arm 40
is free to rotate, the frictional forces acting
through the friction discs 66 and 67 will be
sufficient to rotate the arm. If the magnet
50 is de-energized the lug 53 of armature 51
will prevent the rotation of brush arm 40
but the friction clutch will be continuously

operating ready to rotate the arm 40 as soon.

as-it is released by energization of magnet
'50. Geared to the main drive shaft 35, as
by means of gears 68, 69 and 70, is an auxil-
iary shaft 71 which carries thereon the com-
mutator 84. The commutator 34 consists of
five sections, suitably insulated . from each

& other and each section comprising a short
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conducting segment and a portion of insulat-
ing material. The conducting segments are
designated in the drawings by reference nu-
merals 72 to 76, inclusive. Cooperating with
each of the sections is a pair of brushes. These
brushes are designated in the drawings by
the reference numerals 77 to 86 inclusive.
The arrangement of the apparatus for op-
eration as a regenerative repeater is shown
in Figure 2 in which the distributor rings
have been shown developed for the sake of
clearness. As shown, the apparatus com-
prises in addition to the distributors and the
starting magnets, a receiving relay 87 which
is responsive to the incoming impulses from
the remote station over line L, a starting re-
lay 88 which controls a multiple circuit
around the brushes 41 and 42 for insuring
the proper operation of the start magnet 50
in a manner to be described hereinafter, a
transmitting relay 89 which controls the
transmission of the impulses to a ticker or

‘printer or to a remote station, and a group

of six polar relays 90 to 95, inclusive. These
relays are known in the art as Potts relays,
and, as is well known to persons skilled in the
art, the armature of such a relay remains op-
erated in whichever position it is thrown.

. Asimpulses are received over thesignalling
line from the remote station by the receiving
relay 87, its armature 96 vibrates between con-
tacts 97 and 98. Contact 97 is connected to
positive battery and contact 98 is connected
to negative battery. The armature 96 is con-
nected over a conductor 99 to the solid ring
46 of the receiving distributor 32. Thus the
position of the armature 96 of relay 87 deter-
mines the polarity that is applied to the ring
46." Armature 96 of the relay 87 is connected
over a-conductor 100 to the contact 101 of the
relay 88, and the armature 102 of the relay 88
is connected over a conductor 103 with the
start segment of ring 45. This segment is
connected over a conductor 104 with one ter-
minal of the winding of start magnet 50, the
other terminal of the winding being connected
to negative battery. When the armature 102
of the starting relay 88 is in engagement with
contact 101, the circuit comprising conductors
100 and 103 constitutes an auxiliary energiz-
ing circuit for the receiving start magnet 50,
as will be described hereinafter.

The winding of the starting relay 88 has
one of its terminals connected to ground and
the other terminal connected over a conductor
105 to segments 13 and 14 of the ring 47.
‘When brushes 43 and 44 are engaged with the
segments 13 and 15, respectively, negative bat-
tery will be extended over segment 15, brush
44, brush 43, segment 13, conductor 105; wind-
ing of relay 88 to ground. Negative current
flowing through the winding of relay 88 op-
erates ‘armature 102 into engagement with
contact 101 and thereby closing the auxiliary
circuit including the conductors 100 and 103.
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‘When the brush 44 moves off the segment 15
a circuit is established from positive battery
over segment 16, brushes 44 and 43, segment
13, conductor 105, and winding of relay 88 to
ground. Positive current flowing through
the winding of relay 88, operates armature 102
into eng aooment with contact 106 thereby
br euklno the ~auxiliary circuit.

The receiving brush 41 initially is resting
on the rest-start segment of ring 45. At this
time the brushes 48 and 44 ave respectively in
engagement with the segments 13 and 15, and
the brush 56 of the transmitting distributor is
on the rest segment of the ring 58. To start
the appar atus a positive impulse is required.
When such impulse is received by relay .87,
armature 96 will be operated into engage-
ment with its contact 97 thus extending posi-
tive battery over contact 97, armature 96, con-
ductor 99, solid ring 46, brushes 42 and 41,
rest-start segment of the ring 45, conductor
104 and through the winding of the receiv-
ing start magnet 50 to the negative battery.
The magnet 50 energizes and removes its ar-
mature 51 (Figure 1) from the path -of the
brush arm 40, allowing the brush arm to ro-
tate. The speed of rotation of the arm 40 is
S0 Qd]ueted that as each impulse compris-
ing the code combination representing a char-
acter is received on the receiving relay 87, the
brush 41 will be wiping over the seoment on
the ring 45 corresponding to the posmon of
the 1mpulse in the code combination.

As the brush 41 wipes over the succeeding
the polar relays
90 to 95, meluswe, are ener glzed by positive
currents or negative currents depending npon
the polarity of the incoming impulses, and
the armatures of the polar relays are thrown
to the right or left. It is to be noted that
when the brush 41 moves off the rest-start

segment of ring 45, the primary energizing

circuit for the start magnet 50 is broken and

the magnet 50 is deenergized, allowing its ar--
mature 51 to move into the path of the brush
arm 40 so that the brush arm will be stopped.

again when 1t reaches the rest-start segment.

When the brush 41 is wiping over the seg-
ment 1, the brushes 43 and 44 are on segments
13 and 16, respectively, and a circuit is there-
by established for the starting relay 88 from
positive battery over segment 16, brush 44,
brush 43, segment 13, conductor 105 WlIldlIlO
of relay 88 to ground. Positive curlent flow-

Ting through the winding of relay 88 moves its.

armature 102 into engagement with contact
106 thereby breaking the auxiliary circuit for
magnet 50.- When the brushes 43 and 44 wipe
cver the segments 11 and 12, Lespectlvely,

“cireuit is estabhshed for the. sending - start
magnet 60 from positive battery over seg-
ment 12, brushes 44 and 43, segment 11, con--

ductor 107 and through the winding of mag-

net 60 to ground. Magnet 60 energizes and -

moves its armature 61, (Figure 1) out of the

3

path of the brush arm 55 which starts rotat-
ing, moving the brushes 56.and 57 over the
rings 538 and 59, respectively.

Tt will be noted that brushes 56 and 57 of
the transmitting distributor start moving
when the brush 41‘_0f the receiving distribu-
tor is over contact segment 2 on ring 45 and
that at this time relay 90-has been set in ac-
cordance with the first code impulse received,

when brush 41 wiped over segment 1. Th1s,

provides the necessary ovelhp

The start segment on ring 58 is perma-
nently -connected to positive battery. As-
cordingly, when brish 56 wipes over the start
segment on ring 58 a positive impulse will be
extended from the start segment over brush
56, brush 57, ring 59, conductor 108 and

throuah the Wmdmo of the transmitting re- .

lay 89 to ground.: Positive: current ﬂov*1n<r
through the winding of transmitting relay 89
moves itg armature 109 into engagement with
contact 110 extending a positive impulse from
positive battery. over contact 110, armature
109 ‘and over:a  conductor 111 to a stock
ticker or. printer. “When brush 56 wipes over

the segment 1 of ring 58, the impulse pre-

viot Ks1y stored in re ny 90 will be extended
over brushes 56 and 57, ring 59 and conduc-

~tor 108 to the tlansmlt ting relay 89, which

in turn will operate its ar mature in accord-
ance with the polarity of the potential to ex-
tend a corresponding impulse over the con-
ductor 111. In a similar manner, as the
brush 56 wipes over the segments 2, 3, 4, 5 and
6, the impulses previously stored in the polar
relays, 91 t0 95, inclusive, are extended to the
transmitting -relay 89. - There is thus pro-
vided an overlal) wher eby impulses are being
stored in the polaz relays 90 to 95 and subse-
quently transmitted by the fransmitting dls-
tributor. :

The rest segment of the ring 58 is pnrmfl-
nently connected to negative battery Ac-
cordingly, when the brush 56 reaches the rest
segment a negative impulse “will be. trans-
mitted over the: conductor 108 and through
the transmission relay 89 and over the line
111. o

It‘wﬂl be noted that.the rest segment of’

the ring 58 is shorter than the other seg-
ments in ring 58.. The purpose of this pro-

83

100

136

115

vision is to-assure the stopping of the brush .

56 each time on-the rest segment and ther eby
assuring the starting of the brushes in a posi-
tive manner by actuation of the starting mag-
net 60. It is understood that the combined
time of movement and rest of the brush 56
on the rest segment is the same as the time

required. in the movement of the brush 56

OVer any.one of Ebe other segments of the
ring 58.

Although in‘the particular embodnnent of
‘the invention illustrated, provision has been

made for an eight-unit Code, it is of course,

obvious that the principle herein described -
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may | be aP) plied to any of the accepted forms
of start-stop telegraphy. The eight units
for one character combination ave as follows:
start, selection 1, selection 2, selection 3, se-
lection 4, selection 5 D, selection 6 and rest.

The operatlon of the repeater will now be
described, assuming that the character Y is to
be 1epeated The character Y consists of al-
ternate posmve and negative 1mpulses The
brush 41 is resting on the rest-start segment
of ring 45, and the local brush 43 is restlnor
on segment 13 of the ring 47 as shown in
I‘i@ulu 2. -With the parts in this position, m
negatrw bqttory is applied to the coils of
receiving relay 87 and 1its armature 96 is in
engfwernent with the contact 98. The first
impulse to be received is the start impulse
which is. of positive polarity. The arma-
ture 96 of receiving relay 87 will therefore
be thrown to the. contact 97 extending posi-
tive battery over conductor 99, ring 46,
brushes 42 and 41, rest-start segment of ring
45, conductor 104 and through' the winding
of receiving start magnet 50 to negative bat-
tery. Start magnet 50 is energized releasing
the brush arm 40 for rotation, Brush arm
40 as it rotates moves the brushes 41, 42, 43
and 44 over the rings 45, 46, 47 and 48, re-
As the brush 41 wipes over the

by the relay 87. This impulse is negative
and moves armature 96 of relay 87 into en-
gagement with contact 98 extending negative
battery over contact 98, armature-96, con-
ductor 99, ring 46, brush 42, brush 41, seg-
ment 1 and through the winding of polar re-
lay 90 to ground. Negative current flowing
through the winding of polar relay 90 moves
its arm‘itule into enoacrement with contact

115 thereby extending negative battery from

contact 115 over the armature of polar relay
90 to segment 1 of the transmitting ring 58.

‘N hen the brush 41 wipes over the secrment
2 of ring 45 the second impulse in the code
combination representing the character Y is
raceived by relay 87. This second impulse
is positive and energizes the receiving relay
87 to move its armature 96 into engagement
with contact 97 extending positive battery
from contact 97 over armature 96, conductor
99, ring 46, brush 42, brush 41, segment 2,
winding of polar relay 91.to ground. Posi-

-tive current flowing through winding of

polar relay 91 causes its armature to be
thrown to the left into engagement with con-
tact 116, extending posn:lve battery from con-
tact 116 over the armature of relay 91 to seg-
ment 2 of the transmitter ring 58. "In'a sim-
ilar manner negauive bftttery will be extend-
ed through segments 8 and 5 of ring 45to the
windings of polar relays 92 and 94 and nega-
tive battery will be extended to segments 3

_and 5 of transmitting ring 58. ~Also, positive
" battery will be extended through segments 4

1,856,985

and 6 of ring 45 to the windings of polar re-
lays -92 and 94 and positive bautﬂry will be
extended to segments 4 and 6 of the transmit-
ting ring 58.

When brush 41 wipes over the rest-start
segment of ring 45 the rest impulse is re-
ceived by the receiving relay 87. - This im-
pulse is negative and causes the armature 96
of receiving relay 87 to be thrown against the
contact 98 extending negative batuery over
the rest-start segment of ring 45 and over
the conductor 104 to the Wmdma of start

magnet 50, but since the other end of the
‘vmd‘no is also connected to negative battery,
the maonet 50 remains db-energlzed Its
armature will lie in the path of the brush
arm 40 causing this arm to come to rest on
the rest-start segment. - It will be recalled
that the auxiliary circuit for the receiving
start magnet 50 was opened at armature 102
of relay 88 when the brush 44 moved off the
segment 15 of ring-48. Thus it will be evi-
dent that the auxﬂlary circuit for magnet 50
is opén bef01e the brush 41 reaches the seg-
ment 1 of ring 45.

When the brushes 43 and 44 wipe over the
segments 11 and 12, respectively, positive bat-
tch is extended over these brushes and seg-
ments and over wire 107 to the transmlttmcr
start magnet 60, energizing this magnet to
release the brush arm 55 of the tr mbmlttmv
distributor. Inasmuch as the arm 55 of the
transmitting distributor starts rotating later
in the cycle than the start of brush arm 40,
sufficient time is provided for operation of
cach polar relay 90, 91, etc. before retrans-
mission of the impulse stored up by said re-
lay. As the brush 56 rotates, it comes first
into engagement with the start segment on
ring 58, extendin g positive battery, which is.
pe1manently connected to the start segment,
over brush 56, brush 57, ring 59, conductor
108 and through the Wlnchntr of tmnsmlttmo
rehy 89, oporatmcr this relay to repeat a pos1—
tive start impulse over the conductor 111
leading to the local ticker or printer or to
remote apparatus. - The brush 56 then moves

80

85

90

95

100

105

110

on to the segment 1 and as it wipes over the -

segment 1, a negative impulse is extended
from neoatlvb battery over contact 115 of
polar relay 90, and over the armature of re-
lay 90, segment 1 of ring 58, brush 56, brush
57, 11no 59, conductor 108 and throuon the
Wmdmcr of transmitting relay 89 to gr round.
Neoarlvu current ﬁowmd through Wmdmd of

rehy 89 operates the armature 109 into en--

gagement with contact 112 extending a nega-
tive impulse over the line 111

Sunﬂarly, as.the brush 56 mpes cver the
segments 2 to 6, inclusive, circuits pr eVlously
prepared by,tho polar relays 91 to 95, in-
clusive, are: completed, and impulses are
transmitted tnrough the winding of relay 89
and repeated thereby over the Tine 111, the
polarlty of these impulses dependmg upon
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the positions of the armatures of the polar re-
lays. The brush 56 then arrives on the rest
segment of ring 58 and is stopped thereon
due to the engagement of the brush arm 55
by the armature of magnet 60. During the
interval when brush 56 is in engagement with
the rest segment, negative battery, which is
permanently connected to the rest segment,
1s extended over the brush 56, brush 57, ring
59, conductor 108 and through the winding of
the transmitting relay 89 and repeated by
this relay over line 111.

It will be noted that in the apparatus of
Figure 2, the segments 1 to 8, inclusive, on
the receiving ring 45 are short as compared
with the segments 1 to 6, inclusive, on the
transmitting ring 58. The timing relation
between the rotation of brush 41 and the in-
coming impulses is such that brush 41 will be
passing over the short segments on ring 45
as the middle of each impulse is being re-
ceived on the receiving velay 87. This rela-
tion is provided to take advantage of the fact
that the middle of each impulse will probably
be of the right polarity, whereas, the cross-
over time or change of polarity between im-
pulses is liable to be variable. Thus, as long
as there is enough left of each impulse to
operate receiving relay 87 and cause its arma-
ture to remain in engagement with one of its
contacts long enough for the receiving brush
41 to pass over the receiving segment cor-
responding to that impulse, the repeater can
be operated to retransmit the impulses as
strong, well-shaped impulses.

The repeater of Figure 2 can be converted
into a transmitter by switching out the re-
ceiving equipment and switching in a trans-
mitter and its associated equipment. Any
well-known means for performing this
switching operation may be employed. Fig-
nre 3 shows the repeater prepared to operate
as a transmitter. In place of the receiving
relay 87, start relay 88 and the receiving dis-
tributor, the equipment.comprises a tape con-
trolled transmitter 1925, a cut-off relay 126,
and the commutator 84 which has already
heen described in connection with Figure 1.

The tape controlled transmitter 125 is of
the type wherein the contacts carried by the
feelers 127 normally, that is, in their unse-
lected condition, engage associated contacts
128 ‘which contacts are all connected to bus
bar 129, and when in their selected position
engage associated contacts 130 which are all
eonnected to busbar 181, Bus bar 129 is con-

rected directly to the brush 81 of commutator -

34 and bus bar 131 is connected through wind-
ing 182 of cut-off relay 126 to brush 79 of

Y commutator 34¢. Brush 82 is conmnected to

positive battery and brush 80 is connected
to negative battery. Segments 78 and 74 of
the commutator are so arranged that they are
engaged by their respective brushes stmul-
taneously. Accordingly negative battery

5
will be applied to the bus bar 131 and posi-
the same time. . :

The contacts of the feelers 127 of the tape
controlled transmitter 125 are connected to
the windings of polar relays 90 to ¥5, inclu-
sive. It will be apparent fron: this arrange-
ment that when the feelers 127 have been posi-
tioned in accordance with perforations in

tive battery will be applied to bus bar 129 at.

the tape, those feelers which engage con-

tacts 130 on bus bar 131 will extend negative
battery to the windings of their associated

polar relays and those feelers which engage’

contacts 128 on bus bar 129, will extend posi-
tive battery to the windings of their associ-
ated polar relays. Accordingly the arma-
tures of the polar relays are thrown to the
right or left in accordance with the perfora-
tians in the tape. B '

The cut-off relay 126 has in addition to
the winding 132, a winding 133 which is ar-
ranged to oppose the effect of the winding

70

75

80

85

182 but which is ineffective to operate the -

armature 134 of the relay unless the winding
132 is deenergized. This'is accomplished by
including a low resistance 135 in the circuit
of the winding 132 and a high resistance 136
in the circuit of the winding 138. The circuit
through the winding 188 is closed when the
segment 75 engages the brushes 83 and 84 and
extends from positive battery over high re-
sistance 136, brush 84, segment 75, brush 883,
winding 133 to ground. When segment 73
engages brushes 79 and 80, a circuit will be
established for the winding 132 providing one
or more of the feelers 127 is in engagement
with the contacts"130 on the bus bar 181.
Assuming that the uppermost feeler 127 is
in engagement with its associated contact 130
on bus bar 131, when segment 73 engages
brushes 79 and 80, the circuit will extend
from negative battery, over low resistance

135, brush' 80, segment 73, brush 79, winding

132, bus bar 131, uppermost contact 180 and
feeler 127 and through the winding of the
polar relay 95 to ground. Negative current
flowing through the winding 132 will oper-
ate armature 134 of relay 126 into engage-

ment with the contact 137 thereby extending

positive battery over contact 187 and arma-

ture 134 to start segment on ring 58. -
When segment 76 engages the brushes 85

and 86, an energizing circuit is established

for the sending start magnet 60, this circuit

extending from positive battery over the
brush 86, segment 76, brush 85, conductor 107
and through the winding of magnet 60 to
ground. As will be evident from Figure 3,
the position of the segment 76 on the com-
mutator is such that this circuit is . estab-
lished a short time after the circuits through
segments 73 and T4 are established. ' Ener-
gization of start magnet 60 releases the brush
arm 55 in the manner already described, and,

as the brush arm rotates, the circuits pre-
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pared by the polar relays 90 to 95,-inclusive,
are completed and impulses transmitted in
sequence to transmitting relay 89 as described
in connection with Figure 2. -Since the brush
56 was initially resting on the rest segment,
as in the previous case, the start impulse will
be the first impulse to be transmitted and so
on through the other impulses of the com-
plete character terminating on the rest seg-
ment. '

After a selection has been made in the tape
controlled transmitter 125 and stored up in

the bank of polar relays 90 to 95, inclusive, it

is necessary to step the perforated tape in the
transmitter 125 and prepare it for the next
selection. To this-end a circuit is completed
through the segment 72 of the commutator
34 and through the stepping magnet 138, the
circuit extending from positive battery over
brush 78, segment 72, brush 77 and through
the winding of magnet 138 to ground. Posi-
tive current flowing through magnet 138 en-
ergizes this magnet to step the tape in the
transmitter and thus preparing it for the
next selection. The energizing circuit for
the magnet 188 is so timed that it is estab-
lished after the circuits through segments
78 and T4 of the commutator 34 have been
opened.

- As previously described in connection with
Figure 2, when the brush 56 wipes over the
start segment on ring 58, a positive impulse
is transmitted over the line 111 to a printer
or to remote receiving apparatus. To obtain
this positive impulse the armature 134 of the
cut-off relay 126 must be in engagement with
the contact 137 of the relay 126. This en-

gagement is effected when winding 132 of the

relay 126 is energized but in order to ener-
gize winding 132 at least one feeler 127 must
be in engagement with its associated contact
on bus bar 181. It follows, therefore, that if
a particular code combinationdoesnotinclude
marking impulses, as in the case where a
blank space occurs in the tape, there will be
no feelers in engugement with contacts on
bus bar 181, winding 132, will be de-ener-
gized, armature 184 will be in engagement
with contact 189 and a negative impulse will
be transmitted over the start segment through
the winding of relay 89 which will repeat a
negative impulse over the line 111. This
negative impulse will not start the apparatus
at the receiving end, but the first positive im-
pulse transmitted over the line 111 will start
that apparatus. Obvicusly then the appa-
ratus at the receiving end will be out of phass
with the apparatus at the transmitting end.
To prevent this undesirable result, the wind-
ing 183 and its circuit including the segment
75 on the commutator are provided. - This
winding performs two functions, first, it pre-
vents a start impulse from being transmitted
when there is a blank space in the tape and
second, applies negative battery to all of the
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segments of the transmitting ring 58. Both
of these functicns are performed by the mere
switching of the armature 134 of relay 126
into engagement with contact 139. The ac-
tion of winding 182 will now be described.

When a blank space occurs in the tape all
of the feelers 127 are in engagement with con-
tacts 128 of bus bar 129 and the circuit which
extends from negative battery, through low
resistance 135, brush 80, segment 73, brush
79 and through winding 182 to bus bar 131,
is incomplete, so that winding 132 remains
de-energized. - When the segment 75 engages
the brushes 83 and 84, an energizing circuit
is established for the winding 133 of the re-
lay 126. This circuit extends from positive
battery over brush 84, segment 75, brush 83
and through the winding 133 to ground.
Positive current flowing through the winding
188 of the cut-off relay 126 causes the arma-
ture 134 thereof to be thrown into engagement
with contact 139.

Engagement of armature 134 with contact
189 extends negative battery over contact 139
and armature 134 to the left-hand contacts of
polar relays 90 to 95, inclusive, and also to the
start segment on the transmitting ring 58.
Consequently when the brush arm 55 is re-
leased, and brush 56 operates over the trans-
mitting ring 58, every impulse transmitted
over the line 111 will be negative. Since a
positive impulse is required to start the ap-
paratus at the receiving end the said ap-
paratus will be prevented from starting.

Tn the following description of the opera-
tion of the embodiment shown in Figure 3, it
will be assumed that the character Y is to be
transmitted and that preceding the character
Y there is a blank space in the tape. = Accord-
ingly the armature 134 of cut-off relay 126 is
on its right-hand contact 139 and as the seg-
ment 72 of the commutator 34 moves into en-
gagement- with brushes 77 and 78 the step-
ping magnet 138 is energized and operates
the tape-stepping mechanism to step the tape.
Feelers 1, 3 and 5 will be selected and will
move into engagement with contacts on the
bus bar 131. Feelers 2, 4 and 6 will be un-
selected and will remain in engagement with
contacts on bus bar 129. As the commuta-
tor 34 rotates, segment 75 will engage brushes
83 and 84 establishing a circuit for the wind-
ing 183 of the cut-off relay 126. The effect
of energization of winding 133 will be to
maintain the armature 134 of relay 126 in en-
gagement with its contact 139. Immediately
thereafter segments 73 and 74 engage their
respective brushes so that negative battery
will be applied through coil winding 132 to

the bus bar 131 and positive battery will be ‘2=

anplied to the bus bar 129. The magnetic
effect of the winding 132 dominates that of
winding 183 as above described and suc-
ceeds by reason of its later application so that

the armature 134 of relay 126 is thrown into *
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engagement with its contact 137. This ap-
plies positive battery to the left-hand con-
tacts of the polar relays 90 to 95, inclusive,
and also to the start segment on ring 58.
The windings of polar relays 90, 92 and 94
will be energized by negative current from
bus bar 131 and the armatures of these re-
lays will be thrown into engagement with the
right-hand contacts. The windings of re-
lays 91, 93 and 95 will be energized by posi-
tive current irom bus bar 129 and the arma-
tures of these relays will be thrown into en-
gagement with left-hand contacts. Thus,
the selection of the character Y is stored in
the polar relays 90 to 95, inclusive.

As the commutator 34 rotates, the segment
76 will engage the brushes 85 and 86 energiz-
ing the sending start magnet 60 which re-
leases the brush arm 55 for rotation. The
brush 56 wipes over the start segment trans-
mitting a positive impulse-over the conductor
111 which starts the remote receiving appara-
tus into operation.  The brush 56 then wipes
over the segments 1 to 6, inclusive, in succes-

> sion t: 'ansnnvtlno nnpulses over the segments

to the conductor ] 111, and finally the brush 56

Wlh come to rest on the rest segment of the.

ring 58. It will be clear that as s the brush 56
wipes over the segments 1, 3 and 5 negative

impulses will be apphed £6 the transmlttmg ,

relay 89 and over the conductor 111, and as
the brush 56 wipes over the segments 2 4and
6 positive impulses will be apphed %o the
transmitting relay 89 and over the conductor
111. Thus, the character Y is transmitted.

We have referred in the above description
to a transmitter of the tape controlled type
for purposes of illustration bug it is evident
that other types of transmitters may be em-
ployed, such for instance as storing trans-
mitters. -

We claim :

1. In a start-stop telemaph ststem, a Te-
ceiving dhmbumr means responsive to in-
coming hnplﬂ ses 01' starting said distributor
into operation, a local distributor and means
controlled by s said local distributer cperating
as an auxiliary to said starting means “for con-
trolling the starting of the recelving distribu-
tor.

9. In a start-stop telegrapn system, & re-
celving dlSL 'ibutor, means for controlling the
starting of said distributor. & plurality of re-
lays controlled by said distributor, a trans-
mlttmg distributor controlled by said relays

and a local distributor for controlling the
starting of the receiving c;suﬂautor ‘md the
tr ftmnnttmo distributor.

3. Tn o start- stop telegraph system, a re-
ceivinp_; chsuzbutor, a plurality of relays con-
trelled by said receiving distributor, a trans-
mitting distributor controlled | by said relays
and a local distributor controlling the phase
relation between the receiving distributor and
the transmitting distributor.
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4. In a start- st0p telegraph system, a re-
ceiving distributor, a magnet for controlhng
the stn'tmw of said dlstrlbutor. said magnet
being controlled by the casu‘lbutor, au\lhary
means for controlling said magnet and a local
digtributor ontrollma said auxiliary means.

5. In a start-stop teleomph system, a re-
ceiving relay responsive to incoming im-
pulsesj a receiving distributor for distribut-
ing the m)puls os received by said relay, a plu-

ah’cy of polar relays conirolled by ‘said re-
ceiving distributor for repeating the im-
pllses, a transmitting distributor for dis-
trlbutmo the nnrmlses 1epeated by said polar
relays, and a tr %nsmittino relay responsive to
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the impulses distributed by the transmitting -

distributor for repeating the same to a remote
station.

6. In a start-stop telegraph system, a Te-

ceiving relay responsive to- incoming im-
pulses, a plurality of polar relays, means con-
fm‘led by said receiving relay for distribut-
ing the incoming impulses to the polar re-
lays, a 4"ansmlﬂtmw relay for trfmsmlttlng
the 1mpui<es to a remote point and a trans-
mitting distributor for distributing the im-

pulses received by said polar relays to sald

trsm smitting relay

In a scart -stop telegraph system, a ro-
t‘u*/ distributor, a magnet for controlling the
starting of said distributor, an energizing cir-
cuit for said magnet, controlled by the dis-
tributer and an auxﬂmry energizing circuit
for sald magnet, said fm\lhary civeutt being
mdemndent of said distributor.

8. Tn & start- stop telegraph system, a ro-.

tary di 'sfrlbutor, a magnet for controlling the
starting of said distributor, an energizing
cireuit for said magnet controlled by the dlS—
tributer, an aumhary energizing circuit for
said magnet, said auxiliary circuit being in-
dependent of said distributor, and alocal dis-
tributor operating in synchronism with said
receiving distributor and controlling said
auxiliary v circuit.

9. Inastart-stop telegraph system. arotary
distributor; ‘a m‘wnet for controlling the
starting of saiddistributor, an energizing cir-
cuit for said magnet controlled by the dis-
tributor, an auxiliary energizing circuit for
said magnet, said auxiliary circuit being in-
dependent of said distributor, a relay for con-
trolling sald auxiliary circuit and means op-
erating in synchronism with said distributor
for controlling said relay.

10. In a start-stop telegraph system, a tape
controlled transmitter; a plurality of polar
relays controlled by said transmitter, a trans-
mlttlno distributor and continuous! V operat-
ing sequence control means for controlling
the operation of said tape controlled trans-
mitter and said transmitting distributor. -

11. In a'start-stop te Te(rmoh system, a plu-

rality of tape controlled elemults, a plurality
of 1'elays controlled by said elements, means
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for transmitting a code combination of im-
pulses 1n accordance with the operation of
said relays, and a continuously operating
commutator for controlling the starting of
said last mentioned means.

12. In a start-stop telegraph system, a plu-
rality of tape controlled elements adapted to
be positioned in accordance with perforations
in a tape, a distributor for transmitting im-
pulses over a line in accordance with the posi-
tions of the tape centrolled elements, a con-
tinuously rotating commutator, means con-
trolled by said commutator for extending a
start impulse to the start segment of the dis-
tributor and additional means controlied by
the commutator for preventing the transmis-
sion of a start impuise by said distributor
when the tape-controlled elements are all in
a predetermined position.

13. In a start-stop telegraph system, a plu-
rality of tape controlled elements adapted

_to occupy one of two positions in accordance
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with perforations in a tape, a plurality of
polar relays adapted to be operated in ac-
cordance -with the positions of said tape con-
trolled elements, a distributor for transmit-
ting positive or negative impulses in accord-

. ance with the operation of the polar relays,

a continuously rotating -commutator, said
commutator controlling the starting of said
distributor, a cut-off relay having a plurality
of windings coentrolled by said commutator,
one of said windings controlling the trans-
mission of a start impulse by the distributor
and the other of said windings operating to
prevent the transmission of a start impulse
by the distributor when the said tape con-
trolled elements occupy predetermined posi-
tions. .

14. In a start-stop telegraph transmitter,
a plurality of tape controlled elements adapt-
ed to occupy one of two positions-in accord-
ance with perforations in a tape, a rotary dis-
tributor for transmitting impulses over a
line in accordance with the positions of the
tape controlled elements, said distributor
comprising a rest segment, a start segment,
and a plurality of code segments, means for
applying a predetermined potential to the
start. segment of the distributor and means
for applying a potential of opposite polarity
to all of the segments of the distributor un-
der a predetermined condition.

15. In a start-stop telegraph system, a plu-
rality of tape-controlled elements adapted to
occupy one.of two positions in accordance
with perforations in a tape, a distributor for
transmitting impulses over a line in accord-
ance with the positions occupied by the tape
controlled elements, said distributor com-
prising a start segment, a plurality of code
segments and a rest ‘segment, an.electric ve-
lay for applying a start impulse condition
to the starting segment under predetermined
conditions in the tape and for applying a
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different impulse condition to the start seg-
ment under other predetermined conditions
in the tape. ‘ :
16. In a start-stop telegraph system, a plu-
rality of tape controlled elements adapted to
occupy one of two positions in accordance
with perforations in a tape, a-distributor for
transmitting impulses over a line in accord-
ance with the positions occupied by the tape
controlled elements, said distributor com-
prising a start segment, a plurality of code
segments and a rest segment, an electric re-
lay for applying a start impulse to the start
segment under predetermined conditions in
the tape and for applying a different impulse
to the start segment under predetermined
other conditions in the tape, and continuously
rotating means for controlling said relay.
17. In a start-stop telegraph system, a plu-
rality of tape.controlled elements adapted to
occupy one of two. positions in accordance
with perforations in a tape, a distributor for
transmitting impulses over a line in accord-
ance with the positions occupied by the tape
controlled elements, said distributor compris-
ing a start segment, a plurality of code seg-
ments and a rest segment, an electric relay
for applying a start impulse to the start seg-
ment under predetermined conditions in' the
tape and for applying a different impulse
to the start segment under predetermined
other conditions in. the tape and means for
timing the operation of the distributor and
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the relay and for controlling the stepping of

the tape.

18. In a start-stop telegraph system, a
transmitter, a plurilaty of relays controlled
by said transmitter, a distributor for trans-
mitting positive or negative impulses in ac-
cordance with the operation of said relays,
and continuously operating sequence control
means for controlling the operation of said
transmitter and said distributor.

19. In a start-stop telegraph system, a plu-
rality of contacts adapted to be positioned in
accordance with a predetermined coding; a
plurality of relays controlled by the posi-
tion of said contacts, means for transmitting
a code combination of impulses in accordance
with the operation of said relays, and a con-
tinuously operating commutator for control-
ling the starting of said last mentioned means.

20. In a start-stop telegraph system, a
transmitter having a plurality of contacts
adapted to be positioned in accordance to a
predetermined coding, a plurality of relays
controlled by the position of said transmitter
contacts, a transmitting distributor, and con-
tinuously operating sequence control means
for controlling the oneration of said trans-
mitter and said distributor.

21. In a start-stop telegraph system, a
plurality of contacts adapted to be positioned

in accordance with a predetermined coding,
a distributor for transmitting impulses over -
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a line in accordance with the positions oc-
cupied by said contacts, said distributor com-
prising a start segment, a plurality of code
segments and a rest segment, a relay for ap-

5 plying a start impulse to said start segment
under predetermined positioning of said con-
tacts and for applying a different impulse
to said start segment under other predeter-
mined positioning of said contacts.

10 In testimony whereof we affix our signa-

buares. ROBERT F. DIRKES.
JAMES N.. ANDERSON, Jx.
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