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Patented Jan. 8, 1924. 

UNITED STATES 

1,480,202 
PATENT OFFICE. 

CHARLES L. GooDRUM, OF NEW YORK, N. Y., ASSIGNOR TOWESTERN ELECTRIC COM 
PANY, INCORPORATED, oF NEW YORK, N. Y., A CORPORATION OF NEW YORK. 

TELEPHONE SYSTEM. 

Application filed December 17, 1919. Serial No. 345,499. 

To all whom it may concern. 
Be it known that I, CHARLEs L. Goodlt UM, 

a citizen of the United States, residing at 
New York, in the county of New York, State 
of New York, have invented certain new and useful Improvements in Telephone Sys 
tems, of which the following is a full, clear, 
concise, and exact description. 
This invention relates to machine switch 

ing telephone systems and more particularly 
to a system in which all the switching op 
erations are accomplished by means of re 
lays and in which each operation is in 
stantaneous, there being no time lost in 
trunk-hunting as all the trunks stand pre 
selected and ready for instant use. In my copending application, Serial No. 
519,857, filed December 5, 1921, which is a 
continuation of application Serial No. 
340,566, filed November 25, 1919. I have dis 
closed a system provided with an arrange 
ment of mechanical bars operated by mag 
nets common to a group of lines. In this 
disclosure it was necessary to have at least 
one bar always in an actuated position in 
order to have a trunk preselected. 
The present invention is an improvement 

over the arrangement disclosed in the afore 
said application, Serial No. 519,857 in that 
the number of relay and magnet windings 
per line is still further reduced, the system 
of mechanical bars is greatly simplified and 
the normal condition of the apparatus is one 
of rest. - 
The object then of the present invention 

is to provide a system in which the inter 
connection of lines is accomplished through 
the use of simple movement mechanisms all 
of which are normally at rest. By simple 
movement is meant single movement in one 
direction-in extent something in the order 
of a fraction of an inch. Thus there is no 
step-by-step movement nor is there a move 
ment over a distance more than sufficient to 
establish a single connection. 

In accordance with this invention there is 
provided a switching mechanism at the 
crossing point of each group of lines and 
each group of transfer circuits. To actuate 
these switching mechanisms, there. is pro 
vided a set of bars, one individual to each 
group of lines for preparing the switching 
mechanisms for operation, and a set of bars, 
one individual to each group of transfer cir 
cuits for actuating those switching mecha 

nisms which have been prepared for oper 
ation by said first-named bars. These last 
bars also function to hold the operated 
switching mechanisms in position during 
the existence of a connection. 

Also in accordance with this invention, 
the normal condition of the apparatus is one 
of rest, no trunk bars being operated to pre 
select an idle trunk. This invention con 
templates a system in which the first idle 
trunk is always preselected, though no move 
ment of the apparatus associated there with 
has been made. 

Further, in accordance with this inven 
tion, a magnet for operating the trunk bar 
has been provided having a plurality of 
armatures, one of which is quick to respond 
to the energization of the magnet and an 
other of which is slow to respond to the ener 
gization of the magnet. The circuit for the 
energization of this magnet is originally 
closed when a call is initiated and is immedi 
ately broken by the quick-acting armature. 
However, a holding circuit is immediately 
established through the quick-acting arma 
ture and subsequently opened by the slow 
acting armature. In the meantime or in re 
sponse to the energization of the magnet, a 
third circuit is established for holding the 
magnet energized and this circuit is closed 
between the time of the operation of the 
quick-acting armature and the operation of 
the slow-acting armature. The original 
circuit for the energization of this trunk 
bar magnet, after being opened by the quick 
acting armature, is subsequently closed by 
the slow-acting armature and extended to 
the magnet controlling the next trunk bar. 
The drawings diagrammatically illustrate 

the preferred embodiment of the invention. 
Fig. 1 is a diagrammatic illustration of a 
Small group of switching mechanisms to 
gether with the circuits for operating them; 
Fig. 2 is a perspective view of a single 
switching mechanism showing in detail 
arrangement of the various bars for oper 
ating the same. 
In Fig. 1 there is shown two ps of 

lines, the first group containing lines 1 and 
2 and the second group containing lines 3 
and 4. Crossing both of these groups of 
lines are two groups of transfer circuits, 
the first containing transfer circuits 5 and 6 
and the second containing transfer circuits 
7 and 8. There is a switching mechanism 
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9 at the crossig poigt () flheirst gro), I 
lines and the first group of transfer circuits: 
a switching mechanism 10 at the crossing 
point of the first group of lines and the 

5 second group of transfer circuits; a switch ing mechanism' 11 at the crossing point of 
the second group of lines and the first group 
of transfer circuits; a switching mecha 
nism 12 at the crossing point of the second 

0 group of lines and the second group of 
transfer circuits. The first group of trans 
fer circuits 5 and 6 are individual to a 
trunk 13 and the second group of transfer 
circuits, and 8 are individual, to a trunk 14. 
Transfer circuit 5 is connected to trink 3 
through a switching mechanis 5, tlansfer 
circuit.6 is connected to the trunk J3, thronigli 
a switching mechanism 16; transfer circuit 
7 is connected to the trunk 14, through the 
Switching mechanism 17, airl transfel cir 
cuit 8 is connected, to the trunk 14 through 
the switghing mechanism, 18. Individual to 
the first group of lines 1 and 2, there is 
a bar, 19, which prepares, the switching mech 
anisms 9 and 10 for operation; individual to 
the second group of lines; 3 and 4: there is 
a bar 20, which, prepares the switching mech 
anisms. 11 and 12 for operation indivisluatl 
to the corresponding transfer circuits 5 and 
tithere is a bar:21; which prepares, the switch 
ingneohanisms 15 and 17 for operation, and 
individual', to the corresponding transfer, 
circuits 6 and 8.there is a bar 22 which pre 
pares switching mechanisms. 16...and 18 for 
operation. Magnets 23, 24:25 and 26 are 
provided to actuate. bars...19 to 22 inclusive. 
respectively. . . . . . . . . 
Assuming that magnets. 23 and 26 have 

been actuated and that switching mecha 
inisms 9, 10, 16 and 18, have been prepared 

for operation, then: either trunk bar 27 or 28, upon being operated, through the opera 
tion of magnets. 29 or 30, would cause the 
actuation of switching mechanisms 9 and 16 
or 10 and 18, whereupon the calling lines in 
the first group Yvill be switched to either 
trunk 3 or tA. ... " 
We will assume: that line No. 1 initiates 

a call. Thereupon the line relay 31 will 
be energized in the usual manner, and upon 
attracting its armature, will place a gounil 
on cQnductors 32 and 33. Ground placed on 
conductor. 32 will cause the energization of 
magpet. 23, and ground placed on conductor 

is 33 will cause the energization of magnet 26, 
thereupon bars...19; and 22 will become (p- 
erated and lift the latches 34 and 35 associ 
ated with bar 19, and latches. 36 and 3i asso 
cited with bar. 22. The operation of nar 

5 nets 23 and 26 also establishes a connection 
from ground, the contact and armaitre of 
unagnet 26, conductor .38 and contact and 
arnature magnet 23, conductor 39, contact 
49 controlled by magnet 30, winding of 

for 49. 

30 l.ctual tes, the bar 28, whereupon the lathes 
4 and 36 come into engagement with the 
arms 41 and 42 of switching mechanisms 1() 
ind 1S respectively and cause the actuation 
of Switching mechanisms () and 18. In 
mediately upon the actuation of magnet 30, 
tle contact 40 is opened but magnet 30 is 
held energized through a connection from 
ground, contact 43, armature 44, contact 45 
and the winding of magnet 30. The arma 
ture 46 is put under a tension by the spring 
4 and loes not immediately, move into its 
actuated position clue to the retardation 
caused by the dash pot 48. 
AS Soon as the switching mechanisms 1() 

and i8 are actuated, line , 1 is extended 
tl to light the middle set of three armatures 
and contacts of switching mechanisan 10, 
(over the transfer circuit, 8, through, the con 
tacts and armatures of switching mecha 
nish 18 to the runk 14. Thereupon and 
in accordance with well-known practice. a 
ground will be placed on the third condic 

A circuit is now closed frou this 
ground through the third conductor, con 
tacts and armatures of switching mecha 
nisms 18 and 10, to contact 50 and thence 
through the winding of cut-off relay 51 to 
battery and ground. Relay 51 attracts its 
armatures and causes the deemergization of 
line relay 31 whereupon magnets 23 and 26 
are deenergized when the bars 19 and 22 
return linder the influence of springs such 
as 52, to their normal positions. Shortly 
after the bars 19 and 22 have returned to 
their normal positions, the armature 46 
Inoves into its actuated position whereupon 
the ground of conductor 49 ordinarily pro 
vided through the contact 43 is removed, and 
the conductor 39 is extended through the 
contact 53 to conductor 54, whereby the mag 
net 29 is made available for the next incom 
ing call. * 

During the existence of the connection; the 
ground on conductor 49 holds magnet 30 op 
erated whereby the bar 28, is continuously 
operated and the switching mechanisms 10 
and 18 are held in their actuated positions. 
When the conversational period is over 

and the calling subscriber places the receiver 
on its hook in accordance with my previously 
filed invention, the ground is removed from 
conductor 49 whereupon magnet 30 and 
relay 51 become sleenergized and the appa 
ratts returns to its normal position. 

i during the existence of a connectii 
estallished as previously described from the 
substation, l to the idle trunk 14, a second 
sui station 2 in the same subgroup as sub 
station . initiates ill connection, line relay 
Fi; inclvisual to the line of substation 2'be 
cues encrgized and at its inner armature 
contact again establishes the previously 
traced circuit for the line bar imagnet 23 
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subgroup to which substations 1 and 2 be 
long. At its outer armature contact, line 
relay 55 establishes a circuit for magnet 25. 
ln the manner previously described magnets 
23 and 25 become energized, magnet 23 lift 
ing latch 35 and magnet 25 lifting latch 56. 
Latches 34 and 36 are not moved out of 
their operated positions at this time since 
they are locked in the notches in the arms 
21 and 42 by the operated bar 28. 
Upon the energization of magnets 25 and 

23 a circuit is established for the magnet 29 
associated with bar 27 individual to the 
next idle trunk 13 which may be traced 
from ground at the armature contact of 
magnet 25, conductor 38, the armature con 
tact of magnet 23, conductor 39, contact 53, 
conductor 54, contacts 40 and 45, to battery 
through the winding of magnet 29. Magnet 
29 operates bar 27 whereupon the latches 
35 and 56 come into engagement with the 
arms 57 and 58 of switching mechanisms 9 
and 15, respectively and cause their opera 
tion. A connection is now extended from 
the substation 2 to the trunk 13 and magnets 
23 and 25 thereupon become deenergized, the 
established connection being maintained by 
the continued energization of magnet 29, 
this magnet being locked over conductor 59. 
In this manner magnet 23 may be repeatedly 
operated to serve in the establishment of a plurality of coexisting connections. 
What is claimed is . 
1. In a telephone system, groups of lines, 

groups of transfer circuits, a switching 
mechanism at the crossing point of each 
roup of lines and group of transfer circuits 
or connecting said lines to said transfer 

circuits, a trunk line associated with each 
group of transfer circuits, a switching mech 
anism individual to each transfer circuit 
for connecting said transfer circuit to said 
trunk, a bar individual to each group of 
lines for preparing the switching mecha 
nisms associated therewith for operation, a 
bar individual to each transfer circuit of a 
group and common to the corresponding 
transfer circuits of each group for prepar 
ing the switching mechanisms associated 
therewith for operation, and a bar indi 
vidual to each group of transfer circuits for 
actuating the prepared switching mech 
anism. 

2. In a telephone system, groups of lines, 
groups of transfer circuits, a switching 
mechanism at the crossing point of each 
group of lines and group of transfer cir 
cuits for connecting said lines to said trans 
fer circuits, a trunkline associated with each 
group of transfer circuits, a switching 
mechanism individual to each transfer cir 
cuit for connecting said transfer circuit to 
said trunk, a bar individual to each group 
of lines for preparing the switching mecha 
nisms associated therewith for operation, 

8 

a bar individual to each transfer circuit 
of a group and common to the correspond 
ing transfer circuits of each group for pre 
paring the switching mechanism associated 
there with for operation, a bar individual to 
each group of transfer circuits for actuat 
ing the prepared switching mechanisms, and 
magnets for operating said bars. 

3. In a telephone system, groups of lines, 
groups of transfer circuits, a switching 
mechanism at the crossing point of each 
group of lines and group of transfer cir 
cuits for connecting said lines to said trans 
fer circuits, a trunk line associated with 
each group of transfer circuits, a switching 
mechanism individual to each transfer cir 
cuit for connecting said transfer circuit to 
Said trunk, a bar individual to each group 
of lines for preparing the switching mech 
anisms associated therewith for operation a 
bar individual to each transfer circuit of a 
group and common to the corresponding 
transfer circuits of each group for preparing 
the Switching mechanisms associated there 
with for operation, a bar individual to each 
group of transfer circuits for actuating the 
prepared switching mechanism, said last 
named bar being arranged to lock said actu 
ated switching mechanisms in position. 

4. In a telephone system, groups of lines, 
groups of transfer circuits, a switching 
mechanism at the crossing point of each 
group of lines and group of transfer circuits 
for connecting said lines to said transfer 
circuits, a trunk line associated with each 
group of transfer circuits, a switching mech 
anism individual to each transfer circuit for 
connecting said. transfer circuit to said 
trunk, a bar individual to each group of 
lines for preparing the switching mecha 
nisms associated therewith for operation, a 
bar individual to each transfer circuit of a 
group and common to the corresponding 
transfer circuit of each group for preparing 
the switching mechanisms associated there 
with for operation, a bar individual to each 
group of transfer circuits for actuating the 
prepared switching mechanism, means for 
operating said preparing bars, means for op 
erating said actuating bars, and means re 
sponsive to the actuation of said last-named 
bars for releasing said first-named bars. 

5. In a telephone system, groups of lines, 
groups of transfer circuits, a switching 
mechanism at the crossing point of each 
group of lines and group of transfer circuits 
for connecting said lines to said transfer 
circuits, a trunk line associated with each 
group of transfer circuits, a switching mech 
anism individual to each transfer circuit for 
connecting said transfer circuit to said 
trunk, a bar individual to each group of 
lines for preparing the switching mecha 
nisins associated therewith for operation, a . 
bar individual to each transfer circuit of a 
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group and common to the corresponding 
transfer circuits of each group for preparing 
the switching mechanisms associated there 
with for operation, a bar individual to each 
group of transfer circuits for actuating the 
prepared switching mechanism, means un 
der control of a line of one of said groups 
for operating the lar individual to that group of lines, and for operating a particia 
lar one of said bars individual to said trans 
fer circuits, and means under the cointrol of 
said operated bars for operating one of said 
bars individual to a group of transfer cir 
cuits whereby said line is connected to the 
trunk corresponding to the group of trans 
fe' circuits included in the said connection. 

6. In a telephone system, groups of lines, 
groups of transfer circuits, a switching 
mechanism at the crossing point of each 
groun of lines and group of transfer cir 
cuits for connecting said lines to said trans 
fer circuits, a trunk line associated with 
each group of transfer circuits, a switching 
mechanism individual to each transfer cir 
cuit for connecting said transfer, circuit to 
said trunk, a bar individual to each group of lines for prestring the switching mecha 
nisms assotiated there with for operation a 
bar individual' to each transfer circuit of a group and common to the corresponding 
transfer circuits of each group for prepar 
ing the switching mechanisms associated 
therewith for operation, a bar individual to 
each group of transfer circuits for actuating 
the prepaired switching mechanism, means 
under control of a line 6f one of Said groups 
for operating the bar individual to that group of lities, and for operating a particu 
lar one of skid bars individual to said trans 
fer circuits, and means utider the control of said operated bars for opérating one of Said 
bars individual to a group of trailsfer cir 
cuits whereby said line is chinnected to the 
trunk corresponding to the group of trans 
fer circuits included in the said connection. 
and means under control of said last oper 
ated bar for releasing said first operated 
bats. - 

7.In a telephone system, a group of 
trunks, a magnet individual to each trunk 
for controlling the connections of lines to 
said trunk, said magnet being provided with 
a plurality of airmatures one Silly respon 
sive to the energization of said magnet and 
another slowly responsive to the energiza 
tion of said magnet, and a circuit for thé en 
ergization of said magnét closed by said 
quick-acting armattire and subsequéntly 
opened by said slow-acting armature. 

8. In a telephone system, a group of 
trunks. a magnet iridividual to each trunk 
for controlling the selection of said trunk, said magnet being provided with a plurality 
of arnatures one quickly responsive to the bnergization of said magnet and and ther 
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slowly responsive to the energization of Said 
magnet, a circuit closed upon the Selection of 
the trunk for energizing the magnet of the 
first of said trunks, said circuit being broken 
ly said quick-acting armature, a holding (i. 
cuit for said magnet being thereupon close? 
by said quick-acting armature and subse 
quently opened by said slow-acting arma 
ture, a third circuit for holding said magnet 
energized and means for closing said third 
circuit, responsive to the energization of 
said magnet. . 

9. In a telephone system, a group of 
trunks, a magnet individual to each trunk 
for controlling the selection thereof, said 
magnet being provided with a plurality of 
armatures one quickly responsive to the 
energization of said magnet and another 
slowly responsive to the energization of said 
magnet, a circuit closed upon the selection 
of a trunk for energizing the magnet of the 
first idle one of said trunks, said circuit be irig opened by said quick-acting armature 
and subsequently closed by said slow-acting 
armature; said circuit being thereby ex 
tended to the next idle trunk. 10. In a telephone system a group of 
trunks, a magnet individual to each of said 
trunks for controlling the selection thereof, 
said magnet being provided with a plurality 
of armatures, one quickly responsive to the 
energization of said magnet, and another 
slowly responsive to the energization of said 
magnet, a circuit closed upon the selection of 
a trunk for energizing the magnet of the 
first idle one of said trunks, said circuit be 
ing thereupon broken by said quick-acting 
armature and subsequently extended by said 
slow-acting armature to the next idle orie 
of said trunks, and means for opening said 
circuit after said quick-acting armature has 
operated and before said slow-acting arma 
ture has operated. 

11. In a telephone systein, telephone lines, 
a group of trunks to which said lines may be 
extended, a magnet individual to each trunk 
for controlling the selection of said trunk, 
said magnet being provided with a plurality 
of armatures, one quickly responsive to the 
energization of said magnet and another 
slowly responsive to the energization of said 
magnet, a circuit closed upon the initiation 
of a call on one of said lines for energizing 
the magnet of the first idle trunk, said cir 
cuit being thereupon opened by said quick 
acting armature and subsequently extended 
by said slow-acting armafue to the magnet 
of the next idle trunk, a holding circuit for 
said magnet being closed by said quick-act 
ing armature and subsequently opened by 
said slow-acting armature, and a second 
holding circuit for said magnet and means 
for closing said last-named holding circuit 
responsive to the energization of said 
magnet. 
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12. In a telephone system, incoming lines, 
transfer circuits, an outgoing line having 
multiple contacts corresponding to said 
EE circuits, separately movable switch 
ing mechanisms, incoming line magnets, out 
going line magnets, and means including a 
bar cooperating with said magnets to actuate 
and to maintain actuated a plurality of said 
switching mechanisms to extend said in 
coming lines through said transfer circuits 
to said outgoing line. 

13. In a telephone system, incoming lines, 
groups of transfer circuits, outgoing lines, 
switching mechanisms, incoming line mag 
nets, outgoing line magnets corresponding in 
number to the number of transfer circuits 
in a group, and means including a bar in 
dependent of said switching mechanisms co 
operating with said magnets to actuate said 
mechanisms to extend said incoming lines 
through said transfer circuits to said out 
going lines, said bar also acting to maintain 
said mechanisms actuated throughout the 
connection. 

14. In a telephone system, incoming lines, 
groups of transfer circuits outgoing lines, 
Separately movable switching mechanisms, 
incoming line magnets, outgoing line mag 

nets corresponding in number to the number 
of transfer circuits in a group, and means 
including a bar cooperating with said mag 
nets to actuate a plurality of said switching 
mechanisms to extend said incoming lines 
through said transfer circuits to said out 
going line, said bar also acting to maintain 
said mechanisms actuated throughout the 
connection. 

15. In a telephone system, incoming lines, 
transfer circuits, outgoing lines, separately 
movable switching mechanisms for connect 
ing said incoming lines to said transfer cir 
cuits, separately movable switching mecha 
nisms individual to each of said transfer cir 
cuits for connecting them to said outgoing 
lines, magnets for said switching mecha 
nisms, and means including bars for cooper 
ating with said magnets to actuate a plu 
rality of said switching mechanisms where 
by said incoming lines may be extended 
through said transfer circuits to said out 
going lines, said bars also acting to maintain 
said mechanisms throughout the connection. 

In witness whereof, I hereunto subscribe 
my name this 12th day of December A. D., 
1919. 

CHARLES L. GOODRUM. 
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