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To ?till whom, it may concern: 
Be it known that I, FraNik R. McBERTY, 

citizen of the United States, residing at New 
Rochelle, in the county of Westchester and 
State of New York, have invented a certain new and useful Improvement in Telephone 
Exchange Systems, of which the following 
is a full, clear, concise, and exact descrip 
tion. '' 
This invention relates to telephone ex 

change systems of the type in which auto 
11atic switches or selectors are employed for 
the interconnection of telephone lines, and 
it has for its object in general to provide 
inhproved means associated with the switch 
mechanisms thereof for governing their 
operation. 
According to a well known method of op 

eration in automatic and in semi-automatic 

lector switch mechanisms are arranged and 
controlled to operate successively in making 
any desired connection, each of said switch 
mechanisms, by means of suitable control ling apparatus, being caused first to asso g app 
ciate itself with a particular one of a plu 
rality of groups of lines and then to operate 
automatically to find and make connection 
to an idle line of that group. These lines 
may he trunks adapted to form intermediate 
connections between the silbscribers' lines, 
or' they may be a group of subscribe's' lines 
extending to a single substation, stich as a 
private branch exchange. They are ordi 
narily connected to multiple terminals of a 
plurality of selectors. 
The present invention relates more par 

ticularly to means associated with such se 
lectors to govern their operation in finding 
and making connection to idle lines in 
groups, although it may be applied, if de 
sired, to the control of selectors for per 
forming other operations than that of con 
necting lines. ... " 
One feature of the invention has for its 

object to provide testing means which does 
not disturb the circuits of busy lines when 
test connections are temporarily made there 
to by the selectors in search of an idle line, 

5 but which shall instantly create a busy test 
condition at the terminals of an idle line 
when the test connection is made thereto. 

55. 

The testing means for this purpose in ac 
cordance with the invention comprises a cir cuit having parallel paths of high and low 

resistances, respectively, the high resistance 
path being closed during the test of busy 
lines, and the low resistance path becoming 
closed only when connection is made to an 
idle line. The closure of the low resistance 
path is preferably under the control of flow, 
of current in the high resistance path. The 

60 

high and low resistance paths in the test cir 
low resistance, path forming a locking cir 
cuit to maintain that path closed. The test 

cuit may be the windings of a test relay, the 
65 

circuit may be connected to a test brush of 
the Selector, which brush is caused in the 
movement of the selector to trail over a row 
of test terminals associated with the group 
of lines to be tested. Each test, terminal of 
such selector is connected to a suitable re 
sistance device through which the test cir 
cuit is completed as the brush touches that 
terminal and, as each such terminal is con 75 
inected in multiple to corresponding termi 
hals of other selectors, if the line being 
tested is busy, a circuit would have been 
established through its resistance device 
and a low resistance path would already 80 
have been connected in the circuit. The 
electrical condition of the test terminal 
ivould therefore have been changed and 
upon the test connection being made subse 
quently by a selector hunting an idle line in 85. 
the group, the flow of current in the test cir 
cuit would be too small either to cause a dis 
tibance in the circuit already established 
at that terminal, or to cause the operation 
of the test relay, and the selector would 
move the test brush to the next terminal in 
the row and so on. Finally when the test 
circuit is closed through a resistance device 
to which connection has not already been 
established, the test relay of such selector 
would respond and close the low resistance 
path, causing the line associated with that 
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test terminal to thereafter test busy to other 
selectors. 
Another feature of the invention has for 00 

its object to provide means for governing 
the movable part of the selector to stop it 
quickly and hold it in proper position to 
make the desired connection, whereby the 
selecting operation may take place at high 
speed. Accordingly a relay is arranged to 
control a motor magnet and a stop magnet 
or brake in alternate positions of its arma 
ture, and this relay may be in turn con 
trolled by flow of current in the test circuit 
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so that at the moment the proper position 
of the movable member of the selector has 
been reached for making connection to an 
idle line, or for performing any other de 
sired function, the relay will respond, cut 
out the motor magnet and cut into circuit 
the stop magnet. The relay, being a very 
sensitive instrument, will thus cause the im 
mediate removal of the motive power and 
the instant application of brake power when 
the desired position is reached by the mov 
able member of the selector. " . . . . . . . . 

A third feature of the invention has for 
its object to provide means in the testing cir 
cuit which will delay stopping the movable 
member of the selector until the brushes 
thereof are centrally located in contact with 
the terminals of an idle line. According to 
this feature of the invention, the relay for 
controlling the energization of the motor 
magnet is placed under the control of an in 
terrupter actuated in the advance movement 
of the selector, the arrangement being such 
that the relay is rendered irresponsive to 
flow of current in the test circuit, except at 
periodic intervals which correspond to the 
positions in which it may be desired to cause 
the selector to stop. This relay for control 
ling the energization of the motor magnet 
of the selector and the test relay heretofore 
referred to which has high and low resist 
ance windings are preferably included seri 
ally in the test circuit, a shunt path for the 
first mentioned relay being closed by the in 
terrupter while the test brush is traversing 
the spaces between successive test terminals 
and opened momentarily while said brush is 
centrally located in contact with each of 
said test terminals. The motor control relay 
is preferably of low resistance and is made 
irresponsive to flow of current in the test 
circuit by way of the high resistance wind 
ing of the test relay when the test brush is 
in contact with terminals of busy lines; it 
is, however, adjusted so as to respond 
quickly to flow of current in the test circuit 
when the low resistance shunt path is closed 
about the high resistance winding of the test relay. 
For the purpose of illustrating the inven 

tion, there are shown in the drawings which 
accompany this application a single selector 
and the apparatus associated therewith for 
governing its operation. It will be under 
stood that in the construction of a large tele 
phone exchange system there would be sev 
eral such selectors operated successively in 
the establishing of any one connection. The 
invention herein described and claimed may 
be applied to the control of any one of such 
selectors. The one shown is an “office 
switch' and is the second of a series in an 
actual exchange. 
In the drawings-Figure 1, shows the cir 

cuits and apparatus which are directly as 
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sociated with a single selector switch mech 
anism; Fig. 2 shows the circuits of a Suita ble controlling apparatus connected over 
trunk wires to the selector, the two figures 
when placed side by side, No. 2 to the left of 
No. 1, forming a complete circuit diagram 
of the selector and its controlling apparatus. 
Figs. 3, 4, 5 and 6 show in detail the struc 
ture of a sequence switch by which the cir 
cuits of the switch mechanism are partly 
controlled. Figs. 3 and 4 are front and side 
elevations respectively of the sequence 
switch, while Fig. 5 is a view in croSS Sec 
tion on line 5-5 of Fig. 4, and Fig. 6 is a 
view in cross section on line 6-6 of Fig. 4. 
Figs. 7 to 11 inclusive are detail views of 
parts of the switch mechanism, Fig. 7 show 
ing a contact, device in the normal position 
of the switch, Figs. 8 and 10 the same in 
different off-normal positions and Figs. 9 
and 11, the brushes of the switch in off-noir mal positions corresponding respectively to 
those of Figs. 8 and 0. 
The same reference characters are used to 

indicate the same or like parts in the sever: drawings. 
In the form of automatic switch shown in 

Fig. 1, the switch carriage or movable ele 
ment is provided with a number of sets of 
multiple brushes, any particular set of 
which may be selected for service and the 
switch carriage then advanced over a series 
of sets of line terminals until the selected 
brushes are brought into engagement with 
the terminals of an idle line. 
The switch carriage or brush carrying 

member is of the rotary type, the frame 21 
of which is mounted upon a central stand 
ard or shaft, 22. At the outer end of the 
frame a number of sets of contact brushes 
23. 24, 25 are pivotally mounted upon but 
insulated from a rod 26, and from each 
other, in position to sweep over sets of line 
terminals 27, 28, 29. The brushes have in 
wardly extending arms 30, bearing against 
which, one for each brush, are springs 31. 
Latches 32, one for each set of three brushes, 
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are pivotally mounted upon a rod 33 and ar 
ranged to normally hold the brushes from 
being rocked outwardly into line with the 
stationary terminals. Bearing against the 
inner ends of the latches are springs 34 
which hold the latches firmly against a stop 
rod 36. This stop rod 36 serves to prevent 
the latches from being moved forward too 
far after the brushes have been released. 

5 
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A stop bar 35 serves to limit the outward 
movement of the brushes when the latches 
are withdrawn. The latches 32 and stop 
bar 35 are of insulating material so that the 
circuits connected with the brushes will not 
he crossed thereby. The springs 31 make 
electrical connection with the brushes; they 
are of sheet metal and form the teeth of 
combs which connect corresponding brushes 30 
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in the several sets in multiple. Suitable 
wire clip terminals 37, 38 and 39 are pro 
vided for the circuit connections to the 
spirings and brushes. As the brush carriage 
is rotated to cause the brushes to sweep over 
the fixed terminals, the latches first pass by 
a tripping device or brush selector, by which 
any desired set of brushes may be released 
and caused to Swing outwardly. This trip 
ping device comprises a shaft 40 provided 
with radially extending fingers.41 arranged 
Spirally about the surface of the shaft. 
This shaft is adapted by mechanism, to be 
presently described, to be rotated so as to 
ring the fingers one after another into the 

line of travel of the several latches on the 
brush carriage. Only one set of brushes is 
intended to be released in a given operation. 
The shaft is first rotated to bring a par 
ticular finger into position to engage the 
latch in the same level there with and then 
the brush carriage is rotated. In passing, 
the outward edge of this latch strikes the 
end of the finger, allowing one set of three 
brushes to be released. Continued move 
ment of the brush carriage brings the select 
et set of brushes into engagement with the 
rows of stationary terminals in the same 
level therewith, these brushes trailing over 
the terminals and making contact therewith 
in passing. The brush carriage is finally 
caused to stop with the selected brushes in 
contact with some one set of stationary 
terminals. The other brashes, not being re 
leased, are held out of contact with the 
terminals over which they pass. A further 
movement of the brush carriage in the same 
direction of rotation will carry the brushes 
over a restoring roller 69, which may be 
pivoted to the frame and which engages the 
free ends of the released set, causing them 
to be pushed back into their normal latched 
position. After making a full revolution, 
the brush carriage is brought to rest in its 
normal position again. . 

In the normal position of the brush car 
riage, as shown in Figs. 1. and 7, a pair of 
level's 42, 43 pivoted upon the rod 26, the 
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latter being insulated therefron1, engage at 
their free ends a normal stop plate 46. At 
the end of ever 42 is a roller 71 which lies 
in a recess of plate 46, and at the end of 
lever 43 is a right angle extension arm 72 
which makes electrical contact with said 
plate 46. A coil spring 54, acting upon an 
inwardly extending arm 44, serves to press 
the roller 71 with considerable force against 
pate 46 and thereby holds the brush car 
riage securely in its normal position. A 
flat spring 52 engages an inwardly extend 
ing arm 45 of the lever 43 and serves to 
press this lever outwardly but with less 
force than that of the coil spring 54. The 
spring 52 also makes electrical, contact with 

the shaft 22 of the brush carriage and ter. 
minates in a wire clip 53. As the brush cal 
riage is novel to carry the brushes over the 
stationary terminals, the roller 71 and the 
extension an 2 engage the teeth of a can 
plate 50. The roller 71 rides over the teeth 
while the brushes are passing between suc 
cessive terminals and dirops into a notch 
(Fig. 8) as any released set of brushes is 
centrally located in direct contact with a set 
of terminals (Fig. 9). The extension arm 
2 follows belhind the roller one tooth or 
notch and likewise engages a tooth as the 
brushes are passing between successive ter 
minals, it passes thi's gh the space between 
teeth, however, without touching the plate 
50 (Fig. S) as the released set of brushes is 
centrally located in: contact with the tr 
iii) als. The stop loar 35 engages the in 
Wardly extending a 'n 45 just as it does the 
a 'ms 30 of the brushes and this prevents the 
extension at in 2 (); the levei 43 from to ich 
iiig the botton) of the notches between tile 
teet) of plate 50, while permitting sail airn 
72 to touch and make contact witi the top 
of the teet). The teeth and notches of plate 
50 are so spaced and arranged with respect 
to the contact lever 43 that the extension 
arial 72 will not break contact with a tooth 
of plate 50 (Fig. 10) until after the brushes 
make contact with the stationary terminals 
(Fig. 11) and the roller 71 is ready to drop 
into a notch. The circuit arrangement, as 
will presently appear, is such that the no 
tive power for driving the brush carriage 
an inot be cut of until the contact is thus 
broken between lever 43 and plate 50 and 
therefore not until the brushes are in posi 
tion to make good costaet with the station 
airy terminals. The brush selector is also 
provided with an inter'apter or nake and 
break contact device comprising an arm 56 
pivoted to the frame at 57. engaging at its 
free end a tootled wheel or can S which 
rotate's with the shaft. 40. This an 56 is 
adapted in the rotation of tic shaft to en 
gage two contacts 39 and 60. These contacts 
Inay be splings, the free ends only of which 
are shown in the drawing. In its normal 
position the free ed of the arm 56 lies in a 
notch of the can 5S which is deep enough to 
insure an open connection with contact 59. 
When the shaft is away from its normal po 
sition, however, connection is alade contin 
uously with contact, 59. The connection with 
contact (50 is intermittent, this contact being 
made when the arm 56 is lifted by each tooth 
of the cain. There are as many teeth on the 
'an as there are fingers 41 on the spindle 40 
and therefore as many as there are sets of 
brushes. 
The motor mechanism for causing rota 

tion of the bi'ush carriage comprises an an 
nular iron fiction disk (31 flexibly inoliated 

lever 43; it is secured to but insulated from at the lower end of the spilidle 22, an elec 
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tromagnet (32 which may be fixed in any 
suitable manner to the frame, and a coil 
stantly rotating shaft (33 carrying an iron 
driving roller 64. The disk 61, roller 64 and 
that part of the shaft 63 which extends 
through the center of the electromagnet (32 
for in the magnetic circuit of the electro 
iiagnet 62. When therefore current is passed through the winding of the magnet, 
the roiler 64 attracts the disk 61 and causes 
i he latter to rotate by frictional contact there with. A stop electromagnet 65 having 
a pole piece 66 extending upwardly beneath 
the disk 61 is adapted when current is 
passed through its winding to engage the 
disk and stop its movement. The power 
shaft 63 is extended as shown in the draw 
ing to carry a flexibly mounted driving disk 
76. Yhich is adapted to engage a roller 67 
carried by the spindle 40. An electromagnet 
(3S controls the engagement of disk 70 and 
l'oiler 67 in the same manner that the elec 
tromagnet 62 controls the engagement of 
disk 61 and roller 64. 
fact electromagnetic clutches, one to cause 
movement of the british carriage and the 
(the to cause movement of the brush Se 
lector. 
The complete selector switch mechanism 

is not shown in the drawing, but the ele 
ments thereof appear in their proper rela 
tion to one another so as to make clear the 
nanner in which the mechanism operates 

40 

to interconnect lines. There anay be as 
in any sets of brushes and stationary ter 
ninals as desired. For example, the switch 
mechanism may, as a whole, have ten sets 
of three brushes each and two hundred sets 
of fixed terminals arranged in ten levels of 
twenty sets each. For simplicity in the dia 
grain there are shown only two sets of 

45 
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brushes, the eighth and ninth counting from 
the top down, and six sets of stationary ter 
minals in two levels corresponding to the 
two sets of brushes shown. 
Some of the circuits of the selector aire 

controlled by a sequence switch and there 
is ordinarily one such sequence switch for 
each selector. In general, the function of 
the sequence switch is to establish in a defi 
hite order at successive stages of the opera 
tion the various circuits required to bring 
into service various devices or parts in 
propei' sequence. The sequence switch con 
sists in its elements of a movable Switch 
operating member', a number of circuit 
change's actuated in serience as said nem 
lier is; 1 noved from one position to another, 
an electromagnet, and motor mechanism op 
erated or controlled by said magnet for ad 
vancing said movable member. In each po 
sition to which a movable member of the 
sequence switch is advanced, a circuit or set 
of circuits is established by which a given 

These devices are in . 
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made possible, and at the same title another 
circuit is placed in a condition whereby the 
motor magnet of the sequence Switch may 
be subsequently actuated so that the se 
quence switch will then be automatically 
advanced to the next position, until a new 
set of circuits is established, bringing about 
a new operation or electrical condition of 
the device or devices under control, and 
SO O. 

In the form of sequence switch shown in 
Figs, 3 to 6 inclusive, the movabic member 
is a vertical rotary shaft 76 carrying a num 
ber of switch operating cams 77, said shaft 
being arranged to be driven by power ap 
lie through the agency of an electroinag 
netic clutch. The constantly driven power 
shaft 78 carries a friction driving disk 79 
which is adapted to be drawn into engage 
ment with a friction roller 80, carried upon 
the shaft 76, by the action of a citch mag 
net 81. 
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80 

The roller S0 and the disk 79 are 
of iron, and the motor magnet Si is adat 
cd when excited to magnetize said 'oller 
80, which serves as a rotary pole piece for 
said magnet; whereby the driving disk 79 
is attracted into engagement with said 
roller, the rotation of the shaft (3 thus con 
tinuing as long as the motor magnet S1 re 
mains excited. The cams 7 carried by the 
rotary shaft 76 are arranged to operate 
switch springs S2, forcing said springs into 
engagement with outer contacts 83, or al 
lowing them to engage their alternate in 
ner contacts S4, according to the positions 
of said cams. As many cams and switches 
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may be provided as the particular appa 
ritus to be controlled may require. Certain 
of the switch contacts operated in the slic 
cessive positions of the movable switch ele 
ment may control circuits for the motor 
magnet 81. A special switch, such as shown 
in Fig. 6, is also preferably provided to con 

05 

trol a local circuit for said motor magnet, 
whereby after the initial energizing circuit 
is broken by one or the other switches the 
motor magnet may still be excited by cur 
rent in the local circuit until the next in 
tended stopping position of the 'otary ele 
ment is fully reached. As shown in Fig. 
6, the cam 85 for operating the “ local” 
switch is adapted to be engaged by a calm 
roller 86 carried by a pivoted switch lever 
87. A spring 88 is arranged to act it on 
said pivoted lever 87 so as to press the can 
roller 86 against the edge of the can S5. 
When the roller 86 rides lipon a tooth or 

33 

high part of the cam 85, said lever $7 closes 
a contact 89 which controls the local circuit 
for the motor magnet. The teeth of the 
cam 85 have inclined edges, so that the cam 
roller 86, after riding over the point of a 
tooth, is forced down the opposite slope by 
the action of the spring 88, and this tends operation of the device under control is to push against the cam to continue the ro S' 
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tation thereof until the roller 86 reaches, the 
bottom of the following notch. The rotary E. 
element is thus brought to rest accurately 
in each of the positions where it is intended 
to stop. . In the operation of the device, the 
circuit will first be closed for the motor 
magnet through one of the springs. 82 and 
one or the other' of the contact anvils 83 or 
84 of such spring. Then, as the motor mag 
net is excited and the shaft of the sequence 
switch begins to rotate, the contact through 

2 5 
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which the motor in agnet was initially ex 
cited may be broken, but the local circuit 
will be maintained for the motor magnet 
through the contact 89 closed by the can 
85, and the rotary element will thus con 
tinue to advance until the cam roller 86. 
reaches the bottom of the next notch of 
the cam 85. 

In Fig. 1 the switch springs of the Se: 
quence switch are not shown in their actual 
arrangement, but are so located as to give a 
clear arrangement of the circuits; and the 
operating cams are not shown. The clutch 
or motor magnet 81, its driving disk 9 and 
roller 80 are shown together with the va 
rious sequence switch springs and contacts 
101 to 16 inclusive, the motor magnet, 
switch springs and said contacts being lo 
cated in the drawing in their proper circuit 
positions without particular regard to their 
structural arrangement as shown in Figs. 3 
to 6. The positions of the rotary elements 
of each sequence switch in which any of its 
contacts (except contact 101) are closed, are 
indicated by numbers placed adjacent to 
such contacts; each contact being open in 
all positions except those indicated by ref I first auxiliary relay 

thereupon energized and it, like relay 211, . erence numbers. For example, contact 102 
is closed in the second and fifth positions as 
indicated by the numbers 2 and 5 placed 
adjacent thereto. In the case of the special 
contact 101, operated by cam 85, the num 
bers are placed on the opposite side of the 
switch lever from its contact anvil and indi- - A. 

been depressed, the operation of the first 
counting relay 201 would cause the cut-off 

cate positions in which the contact is opened, 
said contact being closed continuously while 
the rotary element of the sequence switch 
is in transit between the positions indi 
cated. It will therefore be understood that 
the special contact 101 is closed contin 
uously between positions 1 and 2, 2 and 3, 
3 and 5, 5 and 7, and 7 and 1 but opened 
when the sequence switch is either resting 
in or passing by any one of these positions. 

: There may be, say eight positions of the se 
quence switch, and the cams thereof will be 
caused to make one complete revolution in 
passing from normal (position 1) through 
the eight positions and back to normal 
A suitable arrangement of controlling ap 

paratus for the selector mechanism is shown 
in Fig. 2. This apparatus comprises a se 
ries of counting relays and a series of con 

way of its contact 
contact 230. Then when the stepping relay 

trolling switches or keys, together with a 
stepping relay for operating the counting 
relays in succession to close contacts in cir 
cuit with switches or keys and a cut-off re 
'lay st when the circuit is closed simul 
taneously by one of the counting relays and 
the particular switch or key depressed, to 
open the controlling circuit, and stop the 
moveinent of the selector. As shown, there 
are two series of counting relays. Onese 
tries, comprising relays 201 to 208 inclusive, 
are adapted respectively to close contacts 26i 
to 268 in circuit with the keys 251 to 25S 
and the cut-off relay 223. The other series 
of counting relays 211 to 218 inclusive serve 
the purpose of closing circuits for relays 
201 to 208 and are caused to operate in 
alternate succession with said relays 201 to 
208. These two series of relays may be ex 
tended in an obvious manner to include any 
desired number. The stepping relay 224 i is arranged to be energized and de?nergized 
intermittently in the movement of the selec 
tor, as will be presently explained. Upon 
the first energization, it closes its front, con 
tact 225, which completes a circuit from 
battery 226 through contact, 234, auxiliary 
counting relay 21i and back contact 228 of 
counting relay 201, whereupon relay 211 is 
energized and closes a locking circuit by 

229. Relay 211 also closes 

is de&nergized, its armature falls back, clos 
ing contact. 231, thereby completing a cir 
cuit for counting relay 201 by way of bat 
tery 226, contact 232, winding of relay 
201, contact 233 of the second auxiliary 
counting relay 212, and contact 230 of the 

211. Relay 20i is 

closes a locking circuit by way of contact 
1261. As before stated, however, contact 261 
is also in circuit with the cut-off relay 223 
and the first of a series of controlling 
switches or keys 251, so that if this key had 

relay 223 to open the circuit of the stepping 
magnet 224. it therefore follows that the 
number of impulses of current flowing 
through the winding of the stepping relay 
224 before the cut-off relay 223 shali open 
the circuit of the stepping relay depends 
upon the particular controlling switch or 
key which had been depressed, 
The stepping relay 224 is included in a 

loop which may be associated with the trunk 
line conductors 235 and 236 leading to the 
Selector switch mechanism shown in Fig. 1, 
suitable switch contacts 237 and 238 being 
provided for making the connection when 
it is desired to cause the selector to perform 
a particular switching operation. The trunk 
line conductors 235 and 236 may have asso 
ciated thelewith a third conductor 239 in 
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cluding a resistance 240 and a Switch con 
tact 241, which contact may also be closed 
at or about the time the contacts 237 and 
238 are closed. 
The selector mechanism shown in Fig.1. 

may or may not be the first switch to be con 
trolled in the operation of connecting sub 
scribers' lines and there are indicated in the 
trunk line conductors 235, 236 and the asso 
ciated conductor 239 switch contacts 242, 
243 and 244 which indicate contacts of 
another selector that may be interposed in 
the circuit when the selecting operation 
which is about to be described takes place. 

Referring now to Fig. 1, which shows the 
apparatus and circuits associated with the 
selector switch mechanism, it will be noted 
that the trunk line conductors 235 and 236 
are normally, that is, when the sequence 
switch is in position 1, connected through 
sequence switch contacts 103 and 104 to form 
a loop circuit with a line relay 121 and a 
battery 122; also that conductor. 239 is con 
nected through a trunk relay, 123 and a 
normal contact 105 of the sequence switch 
to battery 122. Contacts 103 and 104 of the 
sequence switch are closed in the first and 
second positions thereof, while contacts 106 
and 107 thereof are closed in the fourth and 
fifth positions, to extend the circuit of the 
trunk line to the brushes 23 and 24 of the 
selector mechanism. The line relay has a 
back contact. 124 and a front contact 125 
which are adapted to complete certain local 
circuits entering into the control of the se. 
lector and the sequence switches, as will 
presently appear. The trunk relay 123 is 
adapted when energized to close a locking 
circuit for its winding by way of contact 126 
and battery 122 and at the same time to open 
contacts 127 and 128 and close contact 129. 
Contact 127 is connected through a resistance 
130 to the normal stop plate 46 of the selector 
mechanism, and contact 129 is connected to 
the winding of a motor control relay 131, 
this relay being adapted in the third position 
of the sequence switch to be included in a 
test circuit by way of a high resistance wind 
ing 132 of a test relay 133 and contact 108 
of the sequence switch. The test circuit 
terminates in the test brush 25 of the selector 
switch mechanism. It may be closed to 
ground by way of contact 109 of the se 
quence switch, this contact being in parallel 

... 55 
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65 the brush carriage moves the brushes over 

relation to the front contact 129 of the trunk 
relay. A low resistance shunt winding 134 
of the test relay 133 is adapted to be closed 
by its front contact 135. Ileading from the 
conductor joining relays 132 and 133 is a 
conductor 137 which is connected by way of 
spring 52 to the contact lever 43 of the switch 
mechanism. When the selector is in normal 
position, this switch lever is resting in con 
tact with the normal stop plate 46, but when 

| 
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the terminals, the lever 43 makes contact 
intermittently with the teeth of plate 50 
which is connected to ground. It will thus 
be see that the circuit completed through 
(oductor 137 excludes the test relay 138 
when the selector is in normal position and 
intermittently excludes the motor control 
relay 131 by shunting it when the brushes 
are trailing over the terminals. The motor 
control relay 131 closes at its back contact 
138 a circuit for the motor magnet. 62 of 
the selector, this circuit including also se 
quence switch contact. 110 closed in the third, 
fourth, seventh and eighth positions; it also 
closes at its front contact 139 a circuit for 
the stop magnet 65 of the selector and a 
circuit for the motor magnet 81 of the se 
quence switch, the latter circuit including a 
sequence switch contact 111 closed in the 
third and seventh positions. It will be noted 
also that while the sequence switch is in its 
normal position, the circuit of its motor 
magnet 81 may be closed by way of the 
front contact 125 of the line relay 12; and 
sequence switch contact 112; and that in the 
second position, the circuit may be closed 
through the back contact. 124 of the line 
relay 121 and sequence switch 113. In the 
second position of the Sequence switch, a 
circuit may also be closed for the notor 
magnet 68 of the brush selector by way of 
the front contact 125 of the line relay and 
sequence switch contact 114. While these 
quence switch is in positions 5 to 1 inclusive, 
the local circuit is closed for this motor 
magnet 68 of the brush selector by way of 
sequence switch contact 115 and contact 59, 
this latter contact, being closed at all posi 
tions of the brush selector except normal. 

it will be understood that the primary 
function of the selector switch shown in Fig. 
1 is to interconnect lines for telephonic com 
munication. As before stated, these lines 
may be trunks forming intermediate con 
necting links between the subscribers' lines. 
Thus the conductors 235 and 236 may be 
extended to the left in Fig. 2 through suit 
able mechanism and conductors to a calling 
subscriber's line and conductor's 140 and 141, 
which are connected to terminals 27 and 28 
of the selector, may be extended to the light, 
in Fig. 1 through suitable mechanisin and 
conductors to a called subseriber's line. Ter 
Inimal 29 is connected through a resistance 
142 to the free pole of battery 122. It will 
be understood that the terminals 27, 28 and 
99 of the selector switch may and would 
ordinarily be connected in multiple to the 
corresponding terminals of other selectors. 
The battery 122 is shown in several po 

sitions in the circuit diagram of Fig. 1 
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merely for clearness in illustrating the cir 
cuits, and it will be understood that these 
several representations of battery are to be 
considered as meaning a single battery, al 30 
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though, if desired, several batteries may be of the line relay, and the sequence switch 

ohms. 
10 

employed. This lattery may be one having 
a potential of say forty-eight volts. The 
folio wing resistance: valties have leen font :- 

suitable for they test 'elays and 'esistance 
142 in the test circuit: relay 131, 50 ohms; 
win it g 132 of relay 33, 1000 ohms: wind. 
ing 134, 50 ohms; and resistance 142,300 
The operation (if the system is as follows: 

An operator desiring to establish a particu 
lar connection by means of the selector 
switch mechanism will close one of the keys 
}r controlling switches 251 to 258. It may 
be assumed that the eighth key, 258, is 
closed. This will resuit, as will presently 

controlling apparatus into operative rela 

appear, in an operation of the selector, 
whereby the eighth set of brushes 23, 24 and 
25 are tripped and the brushes are moved 
over the terminals until connection is made 
with an idle line. Contacts 237, 238 and 
241 are first closed, however, to bring the 

tion to the selector. These, and also con 
tacts 332 and 234, may be operated manti 
ally, bit preferably by a sequence switch 
mechanist of the same greneral construction 

3 () 

as that shown in Figs. 2 to 5. It is merely 
for the sake of simplicity in the illustrative 
diagi'an that Stich sequence switch mecha 
nism is omitted in Fig. 2. The closing of 
critact. 241 completes a circuit for the trunk 

3. s 

relay 123 by way of sequence switch con 
tact i?)5, contil to 239 and resistance 24(). 
in enerating, the trunk relay closes a lock 
ing cire it by way of its own contact 126. 
It will thus be noted that the trunk relay 

- ) 

closing of contacts 237 and 2: . 
stepping relay 224 into circuit with the line 

the trunk relay witl be definergized. 

will remain energized independently of the 
serience. Switch contact 105, but that it is 
inder the control of contact. 241 so that 
whenever contact. 241 is opened subsequently 

The 
t 238 bring the 

relay 12 over the following path: battery 
12:2, winding of relay 121, sequence switch 
critici (3, concil"t (): 235 ('contact, 237, back 
er intet, 245 of cut-off relay 223. the winding 
of stepping relay 22.4, contact 2:38, contictor 
936 and serience switch contact 104. The 
closing , f { is circuit cases: the energization 
of relays 224 and 121. 
circuit for the first, auxiliary conting relay 

Relay 224 closes; a 

211 v way of attery 226, contact. 2:31, 
winding of relay 21 , hack contact 2:28 of 
the first conting relay 201 and frctit con 
tact 225 of the stepping relay 224. Relay 

60 

21f theretipon becomes locked in a circuit 
closed by way of its own contact, 229. It 
furthermore closes contact, 230 which places 
the first counting relay 201 into a partially 
completed circuit, which may be subse 
(tiently made complete when the stepping 
relay is de&nergized and closes its back con 
tact. 231. The energization of line relay 121 

56 and contact -30. 

the arm 56 and frame of the selector. 

(50-being open, 

from its first, or normal to its second posi 
tion. Th;t is to say, the notor n} is ; ; Sl 
is Yi' light, into circuit by way of serience 
- with ?itet, : at ( the fit it c tact is 
of the line 'elis', and he sequentic switch 
advances intle i' the control of its special 
contact. 101 to the second position in which 
contact 1 12 is (en. In the second positi in 
of the sequence switch, a circuit is closed for 
the motor magnet (3S of the lorrish select r 
-by way of sequence switch contact 114 and 
the front contact 125 of the line reliav. 
whereupon the shaft 40 is rotated and a se 
ries of contacts are made betwegn the ai'i. 

A circuit is oinlet upon 
the making of each such contact, from bat 
tely 122, line relay 121, sequence switch con 
tact 116 and contact, 60 to ground tihrough 

This 
circuit is in shunt of the path for the line 
relay through the trunk line conductors 235 
and 236 and stepping relay 224 of the con 
troller apparat is. The stepping reav is 
therefore deinergized intermittently in the 
advance novellent of the bus selector. 
The first deliterrization cases a circuit to 
he closed for the first, conting relay 201 hy 
way of battery 2:26, contact 23:2, the witting 
of relay 201, lack contact. 233 of the second 
auxiliary counting relay 212. front contact 
2:30 (if the first at xiliary conting relay 31 I 
and back contact, 231 of the stepping relay 
224. After the first closing of the shunt civ 
cuit by Way ()f sequence switch contact 1 l{3 
and contact (60. the shunt is opened and the 
stepping relay 224 is again emergized, where 
upon the second auxiliary counting relay 
212 is energized. Ton the second closing 
of the shunt circuit, the second conting re 
lay 202 is energized. This the counting re 
lays are successively energized and are 
locked in local circuits by the alternate en 
ergization and definergization of the step 
ping relay 224 controllied by the intermit 
tent shunt circuit of the trunk line (ict it. 
by way of conta't 60 of the brush selector. 
Upon the energization of counting relay 208 
a circuit will lie closed by way of cilitici, 
268 of relay 20s, the eight controling 
switch or key 25 S and the winding of cut-oil 
relay 2:23, where on the circuit of the trini; 
line will he opene; it contact .245. This si 
eration of the cut-off relay will occiar on 
the eighth closire of the shunt circuit by 
way of contact (30. The line relay 21 re 
mains energize?. however, until the shunt 
circuit is role by the aim 56 droling 
into the eighth notch of the star wheil 5s. 
The eighth fingrel is at this tiline pointing 
inwardly in position to engage a lateh 3:2. 
The line relay 2 is now definergized. the 
two circuits therefor-one by way of the 
trunk line and the other by way of contici. 

Current is (it off froy 
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motor magnet 68 at the front contact 125 
and a circuit is closed for the motor magnet 
81 of the sequence switch by way of sequence 
switch contact 113 and the back contact 124 
of the line relay 121, whereupon the se 
quence switch moves from the second to the 
third position. In passing out of the second 
position into the third, contacts 103, 104, 
114, 116, 113 and 102 are opened and con 
tacts 108 and 110 are closed. The arrange 
ment above set forth whereby the control 
ling apparatus is reversely controlled in the 
advance movement of the brush selector, 
does not form a part of the present inven 
tion, but is made the subject-matter of a 
separate application by me, Serial No. 

The Se 
?ilence switch is now in the third position 
wherein a circuit, is completed for the motor 
magnet (32 of the selector by way of the 
back contact 13s of the notor control relay 
131 and seclence switch contact 10, where 
upon the brush carriage of the selector is 
moved first past the irish selector and then 
over the rows of terminals. In passing the 
brush selector, a finger 41 thereof trips the 
latch 32, allowing a set of brushes 23, 24. 
and 25 to be swung outwardly on the pivotal 
rod 26. These brushes therefore will trail 
over and make contact with the three rows 
of terminals in the same level. The brush 
25 is now connected in a test circuit partially 
completed through sequence switch contact 
10S, the high resistance winding 132 of the 
test relay 133, the winding of the motor con 
trol relay 131 and sequence switch contact 
109. If the line connected to the first set of 
terminals is not busy, the selector will stop 
with the rishes in cantact with those ter 
minais, lit if the line is bitsy, the potential 
at the test terminal 23) will be reduced stufli 
ciently to prevent the energization of test 
1'elay 133. 
fore continue to move the brushes over the 
terminals as long as the lines connected to 
those terminals are busy. When, however, 
the test british 25 makes contact with the test 
terminal 29 of a line which is not busy, a cir 
cuit will be formed from battery 122 through 
l'esistance 142, terminal 29, test brush 25, 
sequence switch contact. 108, high resist 
ance winding 132 of the test relay 133, con 
(liktor 137. wire clip 53, spring 52, con 
tact lever 43 and plate 50 to ground. The 
circuit will be completed by way of con 
ductor 137 instead of by way of the motor 
control relay 131 ipecause as the test, brush 
to ches the edge of the terminal 29, the 
arm 43 has not yet broken contact with 
a tooth of plate 50. Test relay 133 is 
thereupon energized, closing its low resist 
ance locking winding 134 by way of contact. 
i85 in shunt of the high resistance wincing 
132. This low resistance path creates a flow 
of current through resistance. 142, which is 

The brush carriage will there 
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stiflicient to materially reduce the potential 
at the Lest terminals 29 of all the Selector 
switches connected in multiple there with, so 
that the line to which connection is being 
made will be caused instantly to test busy 
to other switches. A moment later the con 
tact lever 43 drops into the space between 
the teeth on the plate 5? and opens the shunt 
about the motor control relay 31, where 
upon this relay is energized, opening the cir 
cuit of the motor magnet, 62 for the brush 
arriage at back contact i38, and closing a 
circuit for the stop magnet 65 by way of 
sequence switch contact 110 and front con 
tact 139 of said relay 131. The brush car 
riage is therefore stopped suddenly and held 
by the magnet (35 for a nonent. The 
brushes 23, 24 and 25 are now in contact 
with the terminals 27, 28 and 29 of a non 
busy line. The closing of contact 139 of the 
motor control relay 31, also completes a cir 
cuit for the motor laagnet 81 of the sequence 
switch by way of sequence switch contact 
111, said contact. 139 and sequence switch 
contact 110. The sequence switch there 
upon moves out of the third position and 
into the fifth, it being under the control of 
the special switch contact. 101 in passing the 
fourth position. The fifth is the taking po 
sition of the sequence switch; that is to say, 
the circuit of the trunk line conductors 235 
and 236 is now closed to the brushes 23 and 
24 by way of sequence switch contacts 106 
and 107 respectively. In this position the 
local circuit for the motor magnet 6S of the 
british selector is closed by way of sequence 
switch contact. 115 and the brush selector, 
having no further function to perform with 
respect to the connection heing made, is re 
itried to its normal position. It is caused 
to stop in its normal position by the opening 
of this local circ: it at contact 59 when the 
frce (nd of the al'm 56 drops into the deep 
notch in the star wheel 58. 
To restore the apparatus to its normal 

condition, contacts 24, 237, 238, 232 and 
234 may be opened. The opening of con 
tacts 232 and 234 releases the counting re 
lays by opening their local locking circuits. 
The opening of contacts 237 and 23S discon 
nects the stepping relay from the trunk line 
circuit and this is preferably done before 
the circuit is used for telephonic communi 
'ation. The opening of contact. 241 releases 
trunk relay 123, whereupon contacts 127 and 
128 are closed and contacts 26 and 129 
opened. The closing of contact 128 com 
pletes a circuit, for the notor magnet 81 of 
the sequence switch by way of sequence 
switch contact 102. The sequence switch 
thereupon advances to the Seventh position. 
The opening of contact 129 causes the motor 
control relay 131 to be definergized, where 
upon its back contact 13S is closed, and when 
the sequence Switch reaches the seventh posi 
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net 81 of the sequence switch, the latter cir 

30. 

35 

40 

45 

50. 

started, the sequence. Switch would pass into, 
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tact, 111. The sequence switch thereupon 

and to restore the whole. Selector mechanism 
to normal without permitting it to select and 

the third position, circuit would be closed 

tion a circuit for the motor magnet 62 of 
the selector is closed by way of this back 
contact 138 and sequence switch contact. 110. It should be noted that the test relay 133 
also became deemergized upon the opening 
of contact 129, so that the path through the 
low resistance locking winding 134 is now 
open at contact 135. The path through the 
high resistance, winding 132 had become 
opened at sequence switch contact. 108 when 
the sequence, switch passed out of the third 
position. The switch carriage is moved 
around under the control of the motor mag 
net 62 until it reaches its normal position, 
whereupon contact is made between the lever 
43 and the normal stop plate 46, and a cir 
cuit is closed for the motor control relay 13l 
by way of sequence switch contact. 109, the 
winding of relay 131 conductor 137, contact 
lever 43, normal stop plate 46, resistance 130 
and the back contact 127 of trunk relay. 123 
to battery. The motor control relay 131 is 
energized in this circuit and opens the cir 
cuit of the motor magnet 62 at contact. 188. 
The closing of the front contact 139 of relay 
131 completes circuits as before, one to the 
stop magnet 65 and one to the motor mag 
cuit being by way of sequence Switch con 
leaves the seventh position, and returns to 
the first or normal position. Upon reaching. 
this normal position, sequence switch con 
tacts 103, 104 and 105 are again closed, plac 
ing the apparatus in condition for another 
series of selecting operations. 

It should be noted that sequence switch 
contact 102 is closed in the second position 
as well as in the fifth. It is therefore pos 
sible for the operator, by opening contact 
241 at the controlling apparatus, to send the 
sequence switch out of the second position 

make connection to a non-busy line. It will 
be remembered that in this second position, 
current impulses are being received at the 
stepping relay by the advance, Ialovement of 
the brush selector. If the operator should. 
open the contact. 241 while the sequence 
switch is in the second position for the pur 
pose of wiping out a connectio), already 
the third position, whereupon a circuit would 
be established for the motor control relay. 
131 by way of sequence switch contact, 109, 
the winding of relay 131, conductor 137, 
contact lever 43, the normal stop plate 46, 
resistance 130, and back contact 127 of the 
trunk, relay 123 to battery. Upon entering 

for the motor magnet 81 of the sequence 
switch by way of sequence switch contact 
111 front contact. 139, of relay, 131 and se 

ment of the selector. 

quence. Switch contact 110. The sequence, 

switch therefore would not stop in the third 
position, but would continue to the fifth, and 
in the fifth a circuit for the motor magnet, 
would be closed by way of sequence switch. 
contact. 102 and the back contact 128 of the 
trunk relay. In the seventh position, the 
circuit for the motor magnet 81 would be again closed by Way of sequence switch con 
tact 111, front contact. 139 of relay 131 and 
sequence, switch contact 110. The Sequence. 
switch would therefore be moved in one 
continuous, operation from the second posi 
tion to normal while the selector, switch re 
mains in normal position. . . . . . 

clain: . . . . . 

1. The combination with a selector of a 

0. 

75. 

S. g 

test circuit there for having a path of high. 
'esistance closed luring the testing opera 
tion and a path of low l'esistance opendur 
ing the testing operation, ind inea is coll 
trolled by flow of current in sail high re 
sistalace path for closing said low resistance 
path. ... . 

2. The colubilation with a selector, of a 
test circuit flee for having a path of high 
resistance including the winding of a relay 
and another path of low resistance includ 
ing a normally open contact of Said relay, 

3. The combination with a selector, of a 
relay, a test circuit for said selector includ 
ing a high resistance winding of said relay, 
and a low. resistance normally, open shunt of 
said high resistance winding controlled by 
said Irelay. . . . . . . 

4. The combination with a selector, of a 
relay having high and low resistance wind 
ings, a test circuit for said selector having 
two paths including said high and low, re 
sistance windings respectively, and a con 
tact controlled by said relay for closing the 
path through, the low resistance winding. , 

5. The combination with a selector, of a 
'elay, a test circuit, for said selector having 
two paths, one of said paths being of high. 
resistance and including a winding of said. 
relay, and another of said paths being of low. 
l'esistance and including a second winding, 
and a hormally open contact of said irelay, 
means included in said circuit; for governing 
the advance and return of said selector, and 
a switch arranged to close Sai high resist 
ance path only during the advance move 

(3. The combination with a selector, of a motor magnet, and a stop magnet, therefor, 
a test relay for said selector, and a relay co 
trolled by said test, relay for effecting sle 
cessive operation of said magnets in alter 
nate positions respectively of its armature. 

7. The combination with a selector, of a 
forward driving device and a forward move. 
ment stopping device therefor, electromag 
nets for controlling the operation of said 
devices, circuits for said electromagnets, a 
test relay, and means; operative upon the 
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actuation of said relay for so altering said 
circuits as to render said driving device 
irieffective 
tive; ' ' - . . . . 

5, 8: The combination with a selector, of a driving device therefor and a quick stop de 
vice for preventing overrun thereof, electro 
magnets for controlling the operation of said 
setti for said electromagnets, a 10 test relay, and means operative poil the 
actitiation of said relay to alter said circuits ; , ; 1 . . . . . . ." ---.'... . . . . . . . . ; - d .. whereby said driving device is rendered in 
effective and said. stop 'device is ren dered 
effective. . 

15 9. The combination with a selector, of a 
test circuit therefor having parallel paths, 
one of said paths being f high resistance 
and including the winding of a relay, and 
another of said paths being of low resistance 

20 and controlled by a contact of said relay, a 
motor magnet and a stop magnet for said 
selector, and a relay included in an undi 
vided portion of said test circuit adapted to: 
effect the operation of said magnets in alter 

25 nate positions respectively of its armature. 
10. The combination with a selector hav. 

ing a test brush and a row of terminals 
adapted to be traversed thereby, of means 
for changing the electrical condition of said 

30 terminals, a conductor including a testing 
device adapted to respond upon contact of 
said test british with a terminai having the 
unchanged electrical condition, and a notor 
magnet and a stop magnet for said selector 
arranged to respond in succession under the 
control of said testing device. . . 

il. In a telephone exchange system... the 
combination with a selector switch, a cir 
cuit therefor inchiding a testing device 
adapted to respond when connection is inade 
by said switch to an idle line, a motor mag 
net for said selector, a sequence switch, a 
motor magnet for said sequence switch, said 
testing device being adapted in its response 

(45 to open the circuit of the selector motor 
magnet'; and to close the circuit of the se 
quience switch motor magnet, and said se 
quence switch being adapted in its response 
to close a contact in the line circuit leading 

'Ao 

to said selector. : . . . . . 
12. In a telephone exchange system, the 

combination with an automatic selector, a 
test circuit, therefor including a high resist 
ance relay and a low resistance relay in series. 
a motor magnet controlled by said ow re 
sistance relay, a low resistance shunt of said 
high resistance relay, and means for closing 
said 'shunt when connection is made by the 
selector to an idle line. . . . . . . . . . 

13. In a telephone exchange, a selector 
having a brush, circuit terminal contacts 
traversed by said brush, a test circuit for 
said selector, a relay in said circuit for con 
trolling the advance movement of the selec 

55 

(80 

65 tor, and an interrupter operating in said to the next, 

and said stopping device effec 

control the advance of the selector, and an 
interrupter controlling a shtint of the last 

movement to short circuit said relay each 
time said brush is in transit from one con 
tact terminal to the next. is 

i4. The combination with a selector havi 
ing a test brush and a row of terminals to 
adapted to he traversed thereby, of a test 
circuit connected to said test brush, a relay 
in said circuit, said relay being adapted to 
control the advance movement of said 'se 
lector, and an interripter operating inter- 75 
mittently tij short circuit said relay in the 
adyance movement of the selector. . . ." 

15. The combination with an autuatic: 
selector having a test brish and a 'ow of: 

i 

terminals adapted to be traversed thereby, so 
of a test circuit connected to said brish, two 
relays included in said circuit, one of said 
relays having a high l'esistance winding, 
and being adapted when connection is made 
to the terminal of an idle line to close a low 85 
resistance shunt path about its winding, the 
other of said relays being arranged to con 
trol the advance movement of said selector. 
and a switching device actuated in the move 
ment of the selector to intermittently render go 
the last mentioned relay irresponsive to flow 
of current in said test circuit. . . . . . ; 

16. The combination with an automatic 
selector having a test brush and a row of 
terminals adapted to be traversed thereby, 35. 
of a test circuit, including two relays in 
series, one of said relays being adapted to 
change the electrical condition of said ter. 
lminals, and the either of said relays being far 
ranged to control the advance movemeit of loo 
the selector, and an interrupter actuated in 
the movement of the selector to intermit 
tently close a stunt circuit about the last 
inentioned relay while the test brush is tray: 
el'sing the 'spaces between adjacent terminals. 

17. The combination. with an automatic 
Selector having a test brush and a row of 
terminals adapted to be traversed thereby, 
of a test circuit including two relays in 
series, one having a high resistance winding 
and a low resistance winding in parallel 
paths, said low resistance winding being 
normally open at a contact of said relay. 
the other of said relays being arranged to 

i05 
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i l 5 
mentioned relay, said interrupter being ac 
titated in the movement of the selector to 
open said shunt when the test brush is in 
contact with each of said terminals. . . . 20 
i8. In a telephone exchange, a selector havi 

ing a brush, circuit terminal contacts trav 
ersed by said brush, a test circuit for said 
selector including electrically actuated 
means for controlling the advance move 
ment of the selector, and means operable 
during said movement to short circuit said 
electrically actuated means each time said 
brush is in transit from one contact terminai 
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19. The combination with a plurality of 
selectors comprising test terminals multi 
plied on the several selectors and test brushes 
adapted to trail over said terminals, of a 
high resistance test conductor and a low re. 
sistance conductor adapted to be connected 
to each of said brushes, and switch mech 
anism arranged to connect the high resist 
ance conductor in circuit when the bi'ishes 
are trailing over terminals and the low I'e- 
sistance conductor in circuit when the 
brushes are resting in connection with any 
of said terminals. 

20. The combination with a plurality of 
selectors comprising test terminals multi 
plied on the several selectors and test brushes 
adapted to trail over said terminals, of a 
high resistance test conductor arranged to 
be connected to each of said brilsiles when 
trailing over terminals and a low resistance 
conductor arranged to be connected to each 
of said bi'tshes when resting on any ter 
minal. 

21. The combination with a plurality of 
selectors comprising test terminals multi 
plied on the several selectors and test 
brushes adapted to trail over said terminals, 
of a relay for each selector having high and 
low resistance windings, switching mecha 
inism adapted to connect said high resistance 
winding in circuit with the test brush of 
said selector when trailing over said termi 
nals, and a contact of said relay adapted to 
be closed to include said low resistance wind 
ing in circuit with said brush when resting 
upon any terminal. 

22. The combination with a selector hav 
iing fixed and movable contacts, of a test re 
lay having a high resistance winding and a 
low l'esistance locking winding, switching 
ineclianism for connecting said high re 

sistance winding in circuit with a movable 
contact when noving, means for closing said 
low resistance locking winding when said 
brush is resting upon any fixed contact, 
imeans for advancing and restoring said mov 
able contact, and a sequence switch associ 
ated with said inea is and operating to open 
the circuit of said locking winding to restore 
said relay. 

23. The combination with a selector, of a 
test circuit. therefo' laving a path of high 
resistance closed during the testing opera 
tion and a path of low resistance open dar 
ing the testing operation, means controiled 
by flow of cirrent in said high resistance 
path for closing saici low resistance path, a 
motor magnet, for a civil incing said selector. 
a restoring cire it for said seiector and a 
1notor-control 'clay is said low resistan'e 
path and controlling at its back contact, said 
restoring circuit. 

24. in coniilation, a power-driven tink 
hinting switch, liaving a magnetic clutch 
adapted to advance the same, of a test relay 
having a high, and a low resistance wind 
ing, the high 'esistance winding heing in 
cluded in a circuit, ill'ing the testing opera 
tion and the low resistance winding when 
connection is established with an idle trunk, 
and a moto'-control relay in circuit, with 
said low resistance winding and controlling 
at a back contact the circuit of the magnet, 
clutch. - in witness whereof, i, hereunto subscribe 
my name this third day of December, A. D., 
1909. 

RFAN is R. McBERTY. 
Witnesses: 

iry iN (; vi.A(i) (NAIA), 
E}c.A.R. F. 3EAU is E.N. 
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