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PATENT of FICE. 
JOHN H. HOMRIGHOUS, OF OAK PARK, ILLINOIS, ASSIGNOR, BY MESNE AssIGNMENTs, 

TO AUTOMATIC ELECTRIC INC., OF CHICAGO, ILLINOIS, A CoR poRATION OF DELA WARE, 
TELEPHONE SYSTEM. 

Application filed May 2, 1919, Serial No. 294,178. Renewed October 24, 1924. 
My invention relates in general to tele 

phone systems but is concerned more par 
ticularly with the use of a voice current re 
peater in automatic telephone systems. The 

5 object of the invention may be said to consist 
broadly in the provision of automatic means 
for cutting a voice current repeater in a 
trunk circuit and especially in a trunk cir 
cuit over which connections are established. 

10 automatically. This and other objects of 
my invention will be more fully described 
hereinafter. - - - 

Of the accompanying drawings, to which 
reference will be made in the specification, 

15 Figures 1, 2 and 3 when arranged in order 
with corresponding lines at the ends there 
of in alignment, represent diagrammatically 
a connection between a calling substation. A 
in one exchange and a called substation A 

20 in another exchange, in a system embodying 
the principles of my invention. 

Referring to Figure 1, the substation A. 
may be of any approved automatic type, 
such for example as the substation shown in 

25 the British patent to Martin it 1419 of 1910. 
As represented herein, it comprises essen 
tially the receiver 2, transmitter 3, switch 
hook 4, ringer 5, and ?ondenser 6. Being 
an automatic substation, it is also provided 

30 with a pair of impulse springs 7 and 8, 
which may be controlled by an impulse wheel 
through the medium of a ?inger hole dial 
(not shown). The lines 9 and 10 of sub 
station A. extend to the exchange where 

35 they terminate in an individual switch C. 
The line switch C may be of the general 
type of line switch shown in U. S. Letters 
Patent No. 1,126,727 granted February 2, 
1915 to Dietl. Through the medium of the 

40 line switch C the line of substation A when 
calling, is given access to a plurality of 
trunk lines extending to selector switches. 
One of the trunk lines to which the line 

switch C has access is shown extending to 
45 the first selector switch D. The selector 

switch D may be of the general type of 
selector switch disclosed in U. S. Letters 
Patent, No. 815.321 granted March 13, 1906, 
to Keith, Erickson & Erickson. The side 

50 switch and private magnet are omitted, how 
ever, and the circuits are modified in accord 
ance with the two wire system of control. 
The first selector Switch. D may have access 
tif othéi selectiot switches similar to the 

drawings terminates at the second exchange 
in a selector switch H, which switch H may 

may be in all respects similar to the sub 

switch D, also on certain levels it may sis 
have access to trunk lines extending to an other exchange through the medium of re 
peating apparatus such as shown at F. Fig. 
2. These trunk lines are also accessible to 
other Switches such as the switch D', which 60 
Switch. D is similar to the switch. I) and 
controlled by an operator, through the medi 
illn of the cold circuit E, of which only the 
calling end is shown. . . . . . . 

Associated with the apparatus F. Fig. 
2, is a two-way voice current repeater G, 
which is adapted to be inserted in the trunk 

65 

line upon the response of the called party. 
The voice current repeater G is similar to 
that disclosed in Patent No. 1,460.814, issued 
to John H. Homrighous, July 3, 1923. But 
it is to be undel'stood that any voice current 

70 

repeater known in the art may be used. 
The trunkline shown in the accompanying 

75 

be similar to the switch D. Accessible to the 
selector H I have shown a connector switch I, Fig. 3. The switch I may be of the 
general type of connector switch disclosed 
in U.S. Letters Patent No. 815,176, granted 
March 13, 1906 to Keith, Erickson & Erick 
SO. . . . . . . . . . . 

The Substation A' and the line switch C 

80 

85 
station A and the line switch C. . . . 
Having briefly described the apparatus 

involved I will now proceed to explain more 
in detail the operation of the same. 
When the subscriber at substation A re- 90 

moves his receiver, a circuit is closed at the 
Switch hook springs for the line relay 13 
of the line switch C in series with the line 
circuit. Relay 13, upon energizing, closes 
a circuit at springs 14, including switching 
relay 15, and the rotary magnet 6 in series, 
and at the same time prepares a circuit for 
the magnet 16 at springs 17 to the private 
wiper 19. Suppose the trunk line upon 
which the wipers i8, 19 and 20 are resting 
is busy, then a ground potential is present 
on the private contact corresponding to that. 
trunk. This ground potential will short cir 
cuit the high resistance relay 15 and ener 
gize the rotary magnet 16 to step the wipers 
to the contacts of the inext trunk line. If this trunk is busy the rotary magnet 
will again bé énergized aid this operatioi 
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will continue until an idle trunk is reached, 
at which time there will be no po 
tential present at the contact which the 
private wiper meets. Relay 15 will be no 
iOS shorted out and will immediately 
energize ovel the series circuit hereinbefore 
traced, to extend the line of substation A 
to a trunk line leading to a selector switch. 

Suppose the first idle trunk line is the 
trunk line 21, 22 and 23 leading to the selec 
tor switch. D. Relay 15, upon energizing, 
closes a circuit for the double wound line 
relay 24 of the switch D, in series with the 
line circuit and wipers 18 and 20. Relay 
24, upon energizing, closes a circuit for the 
slow acting release relay 25. Relay 25, upon 
energizing, closes a holding circuit for the 
relay 15 of the line switch C which may be 
traced as follows: From ground through 
springs 26, conductor 22, wiper 19, Springs 
12, winding of relay 15, winding of magnet 16 
to battery. Since the line relay 13 is slow 
acting it retains its armature to maintain 
the winding 15 energized until after the 
above holding circuit has been established. 
A branch of the holding circuit extends by 
way of the conductor 11 to multiple test 
contacts in the banks of connector Switches 
having access to the line of substation A, 
whereby a ground potential on these test 
contacts the said line is made busy. 
The foregoing operations have occurred 

in response to the removal of the receiver 
at substation A. The calling subscriber 
may now manipulate his calling device in 
accordance with the first digit of the desired 
number, thereby producing in the usual and 
well known manner a series of interruptions 
in the line circuit. At each interruption 
the line relay 24 deenergizes momentarily 
and sends an impulse of current to the 
vertical magnet 27 over the following path: 
From ground through springs 2S, springs 
29 and 30, springs 32, winding of slow act 
ing relay 33, and winding of vertical 
magnet 27 to battery. In response to these 
impulses the vertical magnet operates to 
raise the shaft step by step until the wipers 
50, 51 and 52 arrive at the desired level of 
contacts in which are located terminals of 
trunk lines extending to the second ex 
change. Reiay 33 is energized in series with 
magnet 27 and operates to close a circuit at 
springs 36 and 37, for the rotary interrupter 
relay 34. Relay 34, upon energizing, pre 
pares a circuit for the rotary magnet 41 at 
springs 39, and closes a locking circuit for 
itself through spring 40. As soon as re 
lay 33 deemergizes after the impulses cease, 
a circuit for the rotary magnet is closed at 
springs 36 and 38. The magnet 41, there 
fore, operates to rotate the wipers 50, 51 
and 52 onto the first contact of the elected 
level and opens the locking circuit of relay 
34 at springs 42. Relay 34 then deenergizes 

1586,808 

and opens the circuit of magnet 41 at 
springs 39, which magnet deemergizes and 
prepares a new circuit for relay 34 to the 
private wiper 51. If the first trunk is bus, 
the relay 34 will again be energized by the 
guarding potential on the contact engaged 
by the wiper 51 to again close the circuit 
of magnet 41. The rotary magnet again 
operates to step the wipers to the next trunk 
line. When the first idle trunk is reached, 
no potential is present at the contact en 
gaged by wiper 51, and relay 43 which has 
heretofore been short circuited, is ener 
gized in series with relay 34 from ground 
potential at springs 26. Relay 34 being of 
lower resistance than relay 43, does not 
energize at this time. Relay 43, upon 
energizing, prepares a locking circuit for 
itself at springs 47, which will be completed 
over wiper 51 from the repeating apparatus 
associated with a trunk line such as that 
shown at F, also by means of springs 45 and 
46, extends the line circuit to a trunk line 
leading to a repeater. 
idle trunk line is the trunk line 53, 54 and 
55 leading to the repeater F. Then a 
circuit for the line relay 59 is completed as 
follows: From ground through lower 
winding of relay 59, springs 70, conductor 
55, wiper 52, springs 45, conductor 23, 
wiper 20, to and through sub-station A, 
wiper 18, conductor 21, springs 46, wiper 
50, conductor 53, springs 80, upper wind 
ing of relay 59 to battery. Relay 59, upon 
energizing, closes a circuit for slow release 
relay 60. Relay 60, upon energizing, places 
ground potential through springs 61 and 62 
to the release trunk to render the repeater 
F busy to other calls and to hold relays 15 
and 43 of switches C and D respectively, 
energized, closes a circuit for the lower 
winding of relay 68 at springs (31 and 63, pre 
pares a circuit for slow relay 6 at springs 
65, and at springs 64 closes a point in the 
circuit of line relay 124 of selector switch 
H. Relay 124 will now enelgize over the 
following path: From ground through 
lower winding of relay 124, trunk conductor 
91, impulse springs 79, right hand winding 
of impedance coil 81, springs 82 and S4, 
upper winding of Irelay 68, spring's 87 and 
88, springs 64, trunk conductor 90, upper 
winding of elay 124 to battery. Relay 68 
does not operate at this time as its two 
windings oppose each other. 
The calling subscriber in manipulisting his 

dial in accordance with the second digit of 
the called number produced as before a 
series of interruptions in the line circuit. 
At each interruption the line relay 59 de 
energizes momentarily and closes a circuit 
for slow acting relay 67, which relay main 
tains its armature in an operated position 
while each series of impulses are being trans 
mitted, and at springs 88 and 89 closes a 

Suppose the first 
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low resistance path in the energizing circuit 
of line relay 124. Relay 59 at each inter 
ruption of its circuit also interrupts the cir 
cuit of line relay 124 at springs 79. The 
line relay 124 controls the vertical magnet 
127 which in turn causes the shaft to be 
raised step by step until the wipers 150, 151 
and 152 arrive at the desired level of con 
tacts in which terminate trunk lines ex 
tending to a group of connector switches. 
The switch H being similar to the switch 
D and as similar reference characters are 
applied to like parts it is not thought neces 
sary to describe the operations of the switch 
H in detail. . . . . . 

Suppose the first idle trunk line in the 
elected line is the trunk line leading to the 
connector switch I, Fig. 3. Then relay 143, 
upon energizing, closes a circuit for the line 
relay 160 of switch I, over the following 
path: From ground through lower windings 
of relay 160, springs 173, wiper 152, springs 
145, trunk conductor 91, over the previously 
traced circuit through the repeater F to 
trunk conductor 90, springs 146, wiper 150, 
springs 172, upper winding of relay 160 to 
battery. Relay 160, upon energizing, closes 
a circuit for the slow acting relay 161. Re lay 161, upon energizing, closes a holding 
circuit for the relay 143 of the switch H. 
The calling subscriber in manipulating his 
dial in accordance with the third digit of 
the called number, produces in the usual and 
well known manner a series of interruptions 
in the circuit of the line relay 160. At each 
interruption of the circuit the relay 160 de 
energizes momentarily and sends an impulse 
of current to the vertical magnet 169 over 
the following path: From ground through 
springs 176 and 175, springs 179 and 178, 
off normal springs 182 and 181, winding of 
slow relay 162, and winding of vertical mag 
net 169, to battery. In response to these 
impulses the vertical magnet operates to 
raise the shaft step by step until the wipers 
210, 211 and 212 arrive at the horizontal 
level of bank contacts in which are located 
the terminals of the line of substation A. 
Relay 162 is energized in series with the 
vertical magnet and retains its armature 
during the series of impulses, thereby pre 
venting the opening of the vertical magnet 
circuit by the shifting of the off normal 
springs which operation occurs as soon as 
the shaft leaves normal position. The call 
ing subscriber may now call the units or final 
digit in the called number, whereby a series 
of interruptions is produced in the circuit 

60 

35 

of relay 160. Now, however, the off normal 
springs 182 and 183 are closed, and the relay 
162 having deemergized, the line relay trans 
mits a series of impulses to the rotary mag 
het 167, over the following path: From 
ground through springs 176 and 175, springs 
79 and 178, off normal springs 182 and 183, 

battery substituted therefor. 

8 

springs 184, springs 193, springs 198, wind 
ing of rotary magnet 167 to battery. The 
rotary magnet responds to the impulses of 
current in the circuit to rotate the wipers 
210, 211 and 212 until they arrive at the 70 
bank contacts which form the terminals of 
the line of substation A. It will be noted 
that a branch of the rotary magnet circuit 
extends through the winding of slow relay 
165 to battery. It follows that relay 16575 
will be energized in parallel with the rotary 
magnet during the rotation of the switch, 
and since it is slow acting, it retains its ar 
mature attracted during the series of im 
pulses to the rotary magnet. When the relay 80 
165 is energized the private wiper 211 is con 
nected to the winding of test relay 164 as 
follows: Wiper 211, springs 206 and 207, 
springs 199, winding of relay 164 to battery. 
Momentary energizations of relay 164 due 85 
to the wiper 211 passing over busy contacts 
(if there be any such contacts in its path) 
are of no consequence because of the alter 
native circuit for the rotary magnet by way 
of springs 197 to relay 165. . . . . 
The switch wipers having been rotated 

into connection with the terminals of the 

90 

desired line, the operations now depend upon 
whether or not that line is busy. Assuming 
the line to be idle, the test contact 214 will 95 
be clear of ground, the relay 164 will remain 
inoperative, and upon the deemergization of 
relay 165 the following circuit will be closed. 
Grounded conductor 216, springs 194 and 195, upper winding of relay 166, springs 0. 
204 and 206, wiper 211, test contact. 214, winding of switching relay 15' and winding 
of rotary magnet 16 to battery. Relays 
166 and 15 are energized in series, the latter 
operating to clear the line of substation A' 105 
from battery and ground connections in the 
line switch. Relay 166, upon energizing, 
closes a locking circuit for itself by way 
of grounded conductor 217, springs 203 and 
201, lower winding of relay 166 to battery. lio 
At the same time at springs 202 and 203 
the conductor 217 is connected direct to the 
test wiper 211. Further results of the enel 
gization of relay 166 are the breaking of the 
previously described test circuit at springs ill 
199. A still further result of the energiza 
tion of relay 166 is the closure of a signal 
ing circuit at springs 208 and 209 which 
may be traced as follows: Ground at G, generator Gen., springs 218 and 219, springs 120 
190 and 191, wiper 212, conductor 10, ringer 
5, condenser 6, conductor 9', wiper 210, 
springs 208, springs 189, upper winding of 
relay 163, to battery. At the connector I by the operation of the interrupter appa 
ratus the generator Gen. is intermittently 
cut out of the ringing circuit and booster 

refor. The ring cut off 163 is so adjusted that it will operate on 
current from generator Gen. and the ex 
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change battery in series when the direct cur- supplied from the windings of relay 170. 
rent bridge is closed at substation A' or on 
current from the exchange battery and the 
booster battery in series under the same con 
dition; but it will not operate from genera 
to current alone when the condenser at 
the substation A' is included in bridge 
fhereof. 
When the stbscribe at substation A re 

sponds by removing his receiver, the relay 163 
is energized at once irrespective of the posi 
tion of the interrupter apparatus, and locks 
itself over the following circuit: Grounded 
conductor 217, springs 185, lover winding 
of relay 163 to lattery. A branch of the 
above circuit, supplies ground to the lower 
winding of the back bridge relay 170. The 
lower winding of relay 170 is connected as 
shown, rather than to ground direct in order 
that the calling subscriber may detect the 
operation of the ringing apparatus by the 
tone which he gets by induction between the 
windings of relay 163. To proceed, relay 
163, upon energizing, disconnects its upper 
winding and the interrupter apparatus at 
spirings 188 and 189, and springs 190 and 
191, and at springs 187 and 18S, and springs 
191 and 192, completes the talking circuit 
through the connector I. The back bridge 
relay is now energized in series over the 
called line circuit, and reverses in the usual 
and well known manner the incoming trunk 
conductor as regards their connection to the 
windings of line relay 160. This causes cur 
rent to flow in the opposite direction in the 
trunk line, to in turn operate relay 68 of 
repeater F. Relay 68, upon operating, dis 
connects the condenser 92 at springs 73 and 
74. and at springs 77 and 7S, disconnects the 
condenser 93, which condensers are provided 
so that the calling subscriber may detect the 
operation of the ringing apparatus. Also 
by the operation of springs 77 and 73 the 
secondary winding of transformer 94 in 
series with the condenser 99 and primary 
winding of transformer 96 of the voice cur 
rent, repeater G are connected in bridge of 
the trunk conductors 90 and 91. The 
closure of springs 69 closes a circuit for 
relay 66. Relay 66, upon energizing, re 
verses the incoming line conductors as re 
gards their connection to the winding of 
line relay 59. This causes a reversal of cur 
rent in the calling line for any desired pur 
pose. At springs S3 and 84 the left hand 
winding of impedance coil S1 is included in 
the holding bridge of switch ... also by the 
closure of springs 85 and 86 the secondary 
winding of transformer 97 in series with 
condenser i00 and primary winding of 
transformer 98 are connected in bridge of 
the incoming line conductors. Talking 
battery for the transmitter at substation A 
is supplied from the windings of relay 59, 
while the transmitter at substation A' is 

The path for voice currents is indicated by 
the heavy conductors. 
The operation of the voice current re 

peater G may be stated briefly as follows: 
When voice currents reach the repeater G 
via the called line, the electromagnet 101 
of repeater G and relay 104 will be ener 
gized in multiple through the primary and 
secondary windings of transformer 96. Re 
lay 104 vibrates its armature to close a 
circuit for the upper winding of relay 105. 
Relay 105 will now operate as the two wind 
ings assist each other, to short circuit the 
electromagnet 102 of repeater G in the re 
ceiving circuit associated with the calling 
line. The electromagnet 101 of the repeater 
G which is energized in multiple with relay 
104, will agitate its microphone in a man 
ner well known in the art, to set up varia 
tions of current strength in the local circuit 
consisting of battery and the primary wind 
ing of transformer 97. The current changes 
produced in the primary winding of trans 
former 97 causes a current of increased 
strength to be induced in the secondary 
winding. Therefore amplified voice cur 
rents will flow over the calling line. 
The operation of the voice current repeat 

er G for voice currents reaching it via the 
calling line will be similar to the operation 
just described. 
When the conversation is finished both 

subscribers will replace their receivers. By 
the replacement of the receiver at substa 
tion. A the circuit of line relay 59 is broken. 
Upon deenergizing, the line relay 59 breaks 
the circuit of slow acting relay 60. Relay 
60, upon deemergizing, removes ground 
from the holding circuit extending back 
to the selector switch D and line switch C. 
which allows the relays 43 and 15 to de energize. Relay 43, upon deenergizing, 
closes a circuit at springs 28 for the release 
magnet 44, which magnet causes the restor 
ation of switch. D to normal position. Also 
the deenergization of line relay 59 breaks 
the circuit of relay 160 at springs 79. Relay 
160, upon deenergizing, removes ground 
from the holding circuit extending back to 
the selector switch H, which causes the 
switch H to be restored to normal position. 
The replacement of the receiver at substa 
tion A' allows relay 170 to deemergize, 
thereby closing a circuit for the release 
magnet 168 as follows: Froin ground 
through springs 176 and 175, springs 179 
and 180, splings 174, off normal springs, 
winding of magnet 168 to battery. The 
energization of the release magnet 168 re 
sults in the restoration of the connector to 
normal, 

It will now be described how the con 
nector I operates when it is attempted to 
establish connection with a busy line, For 
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this purpose it will be assumed that the line 
of substation. A was busy when called, in 
which case the test contact 214 would have 
a ground potential upon it. Under these 
circumstances, when the connector wipers 
210, 211 and 212 are rotated into engage 
ment with the contacts 213, 214 and 215, 
the relay 165 is energized during the rota 
tion as previously described. Then as soon 
as the test wiper 211 arrives at the contact 
214 the relay 164 will be energized over a 

hereinbefore traced with results 
which will now be pointed out. At Springs 
194 and 196 a locking circuit is prepared 
which, upon deemergization of relay 165, is 
completed over the following path: Ground 
ed conductor 216, springs 194 and 196, 
springs 205 and 207, springs 199, winding of 
relay 164 to battery. Relay 164 is thus 
locked in energized position until the con 
nector is released. Relay 164, upon energiz 
ing, connects a lead from the busy signal 
ing machine J to the lower heavy line con 
ductor. By the transmission of a distinctive 
tone to the calling subscriber he is informed 
that the line which he is attempting to con 
nect is busy, whereupon he will replace his 
receiver and the switches will be released as previously explained. 

Referring to Fig. 1, the Switch D' is 
shown accessible to an operator through the 
medium of the cord circuit E, whereby an 
operator may establish a connection with a 
line in the second exchange, in a system 
embodying the principles of my invention. 
The operator desiring to connect with a line 
in the second exchange, inserts the plug of 
cord circuit E in the jack associated with 
the switch D', operates the calling device 
key K, to include the calling device in the 
circuit of the line relay of switch D'. The 
operator may now manipulate her calling de 
vice in accordance with the digits of the 
wanted line, which causes the repeating ap 
paratus F and switches H and I to operate 
in a manner similar to that hereinbefore 
described. . . . . 
Having fully described and ascertained 

the features of my invention and method of 
accomplishing the desired results, I will 
point out in the appended claims what I 
consider to be new and desire to have pro 
tected by Letters Patent. ... . 
What I claim is: 
1. In a telephone system, a calling tele 

phone and a line therefor, a called telephone 
and a line therefor, a voice current repeater, 
means for connecting said lines over a talk 
ing circuit, and means for thereafter auto matically inserting said repeater in said con 
nection, whereby conversation may be car 
ried on between the two telephones through 
said repeater, said last means controlled 
over the line of the called telephone. 

2. In a telephone system, a calling tele 

s 
phone and a line therefor, a called tele 
phone and a line therefor, a voice current 
repeater, means for connecting the two lines, 
said means including a trunk line and an 
automatic progressively movable Switch con 
trolled thereover from the calling telephone, 
the establishment of the said connection be 
ing controlled from the calling telephone 
through the medium of said automatic 
Switch, said means also for automatically s inserting said repeater in said connection 
after the Switch is fully operated, whereby 
conversation may be carried on between the 
two telephones through said repeater. 

3. In a telephone system, a calling tele 
phone and a line therefor, a called telephone 
and a line therefor, a voice current repeater, 
means for connecting the two lines, said 
means including a trunk line and an auto 
matic progressively movable switch con 

so 

85 trolled thereover from the calling telephone, 
the establishment of the said connection be 
ing controlled from the calling telephone 
through the medium of said automatic 
switch, said means also for automatically 
inserting said repeater in said connection 
after the switch is fully operated, whereby 
conversation may be carried on between the two telephones through said repeater. 

4. In a telephone system, a calling tele 
phone and a line therefor, a called telephone 
and a line therefor, a voice current repeater 
for amplifying and repeating voice currents, 
in either direction, means for connecting 
the two lines, said means including a trunk 
line and an automatic progressively movable 
switch controlled thereover from the calling 
telephone, the establishment of the said con 
nection being controlled from the calling 
telephone through the medium of said auto 
matic switch, and means also for thereafter automatically substituting said repeater in 
said connection for a portion of said trunk 
line, whereby conversation may be carried 
on between the two telephones through said repeater. 

5. In a telephone system, automatic 
progressively movable switch, a trunk line, 
a voice current repeater for said trunk line 
having means for amplifying and repeating 
voice currents in either direction over said 
trunk line, means for operating said auto 
matic switch over said trunk line to estab 
lish a talking circuit, and means for insert 
ing said repeater in said trunkline after said 
switch has been fully operated. 

6. In a telephone system, an automatic 
progressively movable switch, a trunk line, 
a voice current repeater for said trunk line 
having means for amplifying and repeating 
voice currents in either direction over said 
trunk line, means for operating said auto 
matic Switch over said trunk line, a bridge 
across said trunkline for holding said switch 
in its operated position, and means for in 
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serting said repeater in said trunk line after 
said switch has been operated. 

7. In a telephone system, calling and 
called lines, automatic switches, a trunk line, 
means for transmitting electrical impulses 
over said trunk to operate said switches to 
thereby establish a talking connection be 
tween said lines, a voice current repeater 
adapted to amplify and repeat voice currents 
in either direction over said trunk, and auto 
matic means for inserting said repeater in 
said trunk after the connection has been es 
tablished. 8. In a telephone system, calling and 
called lines, automatic switches, a trunk line, 
means for transmitting electrical in pulses 
over said trunk to operate said switches to 
thereby establish a talking connection be 
tween said lines, a voice current repeater 
adapted to amplify and repeat voice cur 
rents in either direction over said trunk, 
and subscriber controlled means for insert 
ing said repeater in said trunk after the con 
nection has been established. 

9. In a telephone system, a trunk line, 
automatic progressively movable switches 
controlled over a calling line to establish 
a connection with a called line via said trunk 
line, a voice current repeater associated with 
said trunk line, and means for inserting said 
repeater in said trunk line after the switches 
are fully operated, whereby the voice cur 
rents from either the calling or the called 
line are amplified and repeated to the called 
or calling line, respectively. 

10. In a telephone system, an automatic 
progressively movable switch, a trunk line 
leading to said switch, means for seizing said 
trunk line and for operating said switch 
thereover to establish a talking connection 
between two telephones, a voice current re 
peater for amplifying and repeating voice 
currents in either direction between said 
telephones, and automatic means for insert 
ing said repeater in said trunk line for said 
purpose after said switch is fully operated. 

11. In a telephone system, a called line, 
an automatic switch, a trunk line leading 
to said switch, means for seizing said trunk 
line and for operating said switch there 
over to establish a talking connection be 
tween the called line and a calling line, a 
voice current repeater for amplifying and 
repeating voice currents in either direction 
between said lines, means controlled by the 
called subscriber for reversing the direc 
tion of current in the trunk line, and means 
in said trunk line responsive to said cur 
rent reversal to insert said repeater in said 
trunk line for said purpose. 

12. In a telephone system, a first ex 
change, a second exchange, a trunk line 
connecting the two, a voice current repeater 
associated with said trunk line, means for 
reversing the current flow over said trunk 
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line and means controlled by said reversal 
for inserting said repeater in the trunk. 

13. In a telephone system, lines, an am 
plifying voice current repeater, means for 
establishing a connection between two of 
said lines including a series of automatic 
switches and a repeater for repeating in 
pulses from one switch to the other, together 
with means for substituting said voice cur 
rent repeater for said impulse repeater in 
said connection. 

14. In a telephone system, lines, an ann 
plifying voice current repeater, means for 
establishing a connection between two of 
said lines including a series of automatic 
switches and a repeater for repeating im 
pulses from one switch to the other, together 
with means controlled by the called Sub 
scriber for substituting said voice current 
repeater for said impulse repeater in said 
connection. 

15. In a telephone system, imeans for es. 
tablishing a talking circuit between two 
lines, said means including a series of au 
tomatic progressively movable trunking 
switches and a trunk line having an im 
pulse repeater included therein having 
bridges across said trunk and condensers 
one in each side thereof, a voice current re 
peater, and means controlled by the sub 
scriber on the called line for disconnecting 
the condensers of said impulse repeater 
from the talking circuit and substituting 
said voice current repeater therefor. 

16. In a telephone system, a voice current 
repeater, means for establishing a talking 
circuit between two lines, an impulse re 
peater included in said circuit, means con 
trolled by the subscriber on the called line 
for reversing the current flow in said cir 
cuit, and means in said impulse repeater 
responsive to said reversal of current to 
insert said voice current repeater in the 
talking circuit. 

17. In a telephone system, lines, an am 
plifying voice current repeater, means in 
cluding a series of automatic switches for 
establishing an inductive connection between 
two of said lines, and means for substitut 
ing said voice current repeater for said in 
ductive connection. 

18. In a telephone system, an automatic 
progressively movable switch, a trunk line, 
a voice current repeater for said trunk line 
having means for amplifying and repeat 
ing voice current in either direction over 
said trunk line, means for operating said 
automatic switch over said trunk line to 
complete an inductive connection between a 
calling and a called line, and means ren 
dered operative by the response of a called 
subscriber for substituting said repeater for 
the inductive connection. 

19. In a telephone system, a first exchange, 
a Second exchange, a trunk line comprising 
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two inductively connected sections, an am 
plifying voice current repeater associated 
with said trunk line, and means controlled 
over said trunk line for substituting said 
voice current repeater for the inductive con 
nection. 

20. In a telephone system, calling and 
called subscribers’ lines, an amplifying voice 
current repeater, means including a series. 
of automatic switches for establishing an 
inductive connection between said lines, and 
means for automatically substituting said 
voice current repeater for said inductive 
connection. 

21. In a telephone system, calling an 
called subscribers’ lines, an amplifying voice 
current repeater, means including a series 
of automatic switches for establishing an 
inductive connection between said lines, and 

causing means controlled by the called subscriber for 
said voice current repeater to be 

substituted for the inductive connection. 
22. In a telephone system, a trunk line 

divided into two inductively connected sec 
tions, a voice current amplifying repeater, 
and means for substituting said repeater 
for said inductive connection. 

23. In a telephone system, calling and 
called subscribers’ lines, an amplifying voice 
current repeater, means including a series 
of automatic switches for establishing an 
inductive connection between said lines, and 
means controlled over one of said lines for 
causing said voice current repeater to be 
substituted for the inductive tonnection. 
Signed by me at Chicago, Cook County, 

Illinois, this 30th day of April 1919. 
JOHN H. HOMRGHOUS. 

7 
20 

25 

30 


