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A

7o &1L whom it may concerns = -~ '
Be it known that I, Fraxk R. McBerry,
citizen of the United States, residing at New |
ochelle, in the county of Westchester and
Ctate of New York, have invented a certain |
new and useful Improvement in Telephone-
Tixchange Systems, of which the following
is a tull, clear, concise, and exact descrip-

tion. - ‘ 2

‘This invention relates to telephone ex-
change systems of the type in which auto-
pintic switches or selectors are employed for
the interconnection of telephone lines; and
it has for its object in general to provide
iriproved means associated with the switch
mechanisms thereof for governing - their:
eperation. : : -

Kecording to a well known meéthod of op-
eration in automatic and in semi-automatic

~telephone exchange systems, a series of se-°

leetor switch mechanisms are arranged and
controlled to operate successively in making
any desired conmnection, each of said switch
mechanisms, by means of suitable control-

ling apparatus, being caused first to asso-'}

ciate itself with a particalar one of a plu-
rality of groups of lines and then to operate
automatically to find and male’ connection
to an idle line of that group. These lines

‘may be trunks adapted to form intermediate |

comnections: between the subscribers’ lines,
or-they may be a group of subscribers’ lines
extending to a single substation, such as a
private branch exchange.. They are ordi-

narily connected to multiple terminals of a

plarality of selectors. : :

The present invention relates more par-
ticularly to means associated ‘with snch se-
lectors to govern their operation in finding
and making connection to idle lines in
aroups, although it may be applied, if de-
sived, 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 «loes
not disturb the cirveuits of busy lines when '
test connections are temporarily made there-
to by the sclectors in search of an idle line,

but which ghall instantly create a busy test

condition at the terminals of an idle line’
when the test connection is made thereto.
The testing means for this purpose in -ac-
cordance with the invention comprises g cir-

cuit having parallel paths of high atid Tow

Hi

resistdances, respectively, the high resistance

‘path being closed . during the test of busy

lines, wnd the low resistance path becoming .

closed only when connection is made to an
idle line. The closure of tlie low resistance
path is preferably under the control of flow,
of tarrent in the high resistance path. The
high and low resistance paths in the test cir-
eult may be the windings of a test relay, the
low résistance path forming a locking cir-
cuit to maintain that path closed. The test

80

68

cienit- may be connected to a test brush of
the 'selector, which brush is eaused in the

movement ‘of the selector to trail over a row
of test terminals associated with the group

such selector is counected to a suitable re-

70
of lines to be tested.  Tach tést terminal of

sistance device through which the test cir- .

cuit is completed as the brush touches that
terininal and, as each such terminal is con-

75

nected i multiple to’ corresponding termi-
hals of other  selectors, if 'the line being -

| tested s busy, a circuit would have been

éstablished through its resistance device:
and o low' resistunce path would already

80

hate been connected in the circuit. The -

electrical condition of the test terminal

would therefore have been c¢hanged and -

upon the test connection being made subse-
guiently by a selector hunting an idle line in

86"

{he group, the flow of current in the test cir-
¢uit would be too small either to canse o dis-
furbance in the circuit alveady established

at that teriminal, or to catse the operation
of the test relay, and the selector would
move the test brush to the next terminal in
the row and so on. Tinally when the test
¢ivenit is closed through a resistance device
to which connection has not already been
éstablished, the test relay of such selector
wotild respond and close the low resistance:
path, causing the line associated with that

90

95

test terminal to thereafter test busy to other |

selectors. , :
! Another feature of the invention has. for

100

its ‘object to provide means for governing -

the movable part of the seélector 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 furn con-
trotled by flow of current in the test circuit
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‘quickly to flow of current in the
when the low resistance shunt path is closed.

2]

s0 that at the moment the proper position
of the movable member of the selector has
been veached 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 instrament, will thus cause the im-
mediate removal of the mative power and
the instant application of brake power when

the desired position is reached by the:mov--

able member of the selector. et
A third feature of the invention has for
its cbject to provide meansin 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 fow 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
test circuit

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 ynder-
stood that in the construction of aylarge 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

switeh ” and is the second of a serics in an.

actual exchange.
In the drawings—TFigure 1. shows the cir-
cuits and apparatus which are directly as-
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socinted with a single selector switeh 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. 8, 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 I'ig. 5 is a view in cross sec-
tion on line 5—35 of Fig. 4, and Fig. 6 is a
view in cross section on line 6—6 of Fig. 4.
Figs. 7 to 11 inclisive are detail views of
parts of the switch mechanisin, 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 Tigs. 9

“and 11, the brnshes of the switch in off-nox-

mal positions corresponding respectively to
those of Figs. 8 and 10.

The same reference characters are used to
indicate the same or like parts in the seversl
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 vwith
the terminals of an idle line.

The switch carriage or bruash 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 te 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 81.
Latches 32, one for each set of three brushes,

¢

75

80

90

100

105

110

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. TBearing 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.

170

A stop bar 35 serves to limit the outward -

movement of the bhrushes when the latches
are withdrawn. The Iatches 32 and stop
har 85 are of insulating material so that the
circuits connected with the hrushes will not
be crossed thereby. The springs 81 make
electrical connection with the brushes; they
are of sheet metal and form the teeth of
combs which connect corresponding brushes
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in the several sets in multiple. Suitable
wire clip terminals 37, 88 and 39 are pro-
vided for the circuit connections to the
springs 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
bring 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 relcased in a given operation.

The shaft is first rotated to bring a par-

ticular finger -into position. to engage the
Tateh in the same level therewith and then
the Dbrush earriage is rotated. In passing,
the ontward cdge of this latch strikes the
end of the finger, allowing one set of three
brushes to be releaged. Continued move-
ment of the brush carriage brings the select-
ed 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 Dbrushes 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 he pushed back into their normal litched
pasition.  After making a full revolution,
the biush carriage is hrought to rest in its
normal position again.

Tn the normal position of the brush car-
riage, as shown in Figs. 1.and 7, a pair of
levers 42, 43 piveted upon the rod 26, the

latter being insulated thercfroni, engage at
their free ends a normal stop plate 46, At

the end of Jover 42 is a roller 71 which lies
in a recess of plate 46, and at the end of
lever 43 is a vight 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 agninst
plate 46 and thereby holds the brush car-
ringe 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
foree than that of the coil spring 4. The
spring 52 also males electrical contact with

s

lever 48; it is secured to but insulated Zrom

the shaft 92 of the brosh cavriage and tev-
minates in a wire clip 53. As the brush car-
ringe is moved to carry the brashes over the
stationary tevminals, the roller 71 and the
extension arm 72 engage the teeth of a cam
plate 50. The voller 71 rides over the teeth
while the brushes ave passing between suc-
cessive termninals and diops into a notch
(Fig. 8) as any released set of hrushes is
centrally located in direct contact with a set
of terminals (Ifig. 9). The extension arm

79 follows behind the roller one tooth er

notch and likewise engages a tooth as the
brushes are passing between successive ter-
minals. It passes through the space between
teeth, however, without touching the plate
50 (Fig. 8) as the veleased seb of brushes 1s
centrally Jocated i contact with the ter-
binals. The stop bar 35 cugages the in-
wardly extending avm 43 just as it does the
arms 50 of the brushes and thus prevents the
extension atm 72 of the lever 43 from touch-
ing the bottom of the notehes bebween tho
teeth of plate 50, while permitting said arm
79 to touch and make contact with the top
ot the teeth. The teeth and notches of plate
50 are so spaced and arranged with respect
to the contact lever 43 that the exiension
arin 72 will not break contact with a tooth
of plate 50 (Fig. 10) nntil after the brushes
make contact with the stationary terminals
(Rig. 11) and the roller 71 is ready to drop
into a noteh. The circuit arrangement, as
will presently appear, is such that the mo-
tive power for driving the brush carriage
an not be ent off until the contact is thus
broken between lever 43 and plate 50 and
therefore not until the brushes ave in pesi-
tion to malke good contact with the station-
ary terminals. The brush selector is also
provided wilh an interrupter or make and
break contact device comprising an arm 506
pivoted to the frame at 57, engaging at its
free end a toothed wheel or camn 58 which
rotates with the shaft 40. This arm 56 s
adapted in the rotatien of the shaft to en-
gage two contacts 39 and 60. These contacts
may be springs, the frec ends only of which
are shown in the drawing. In its normal
position the free end of the arm 56 lies in a
notel of the cam 58 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 made contin-
uously with contact 59. The conneetion with
contact 60 Is intermittent. this contact being
made when the arm 56 is lifted by each tooth
of the cam. There are as many teeth on the
-am a8 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 hrush carriage comprises an an-
nular iron friction disk 61 flexibly mounted
at the lower end of the spindle 22, an elec-
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tromagnet 62 which may be fixed in any
suitable manmer to the frame, and a con-
stantly rotating shaft 63 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 62
forin the magnetic cireuit of the olectro-
iwagnet 62, When therefore current is
passed through the winding of the magnet,
the roller 64 attracts the disk 61 and cruses
ihe latter to rotate by frictional contact
tl ith. A stop electromagnet 65 having
a pale picce 66 extending upwardly beneath
digle 61 is adapted when current is
passed throngh its winding to engage the
ark and stop its movement. The power
shaft 63 is extended as shown in the draw-
ing to carry a flexibly mounted driving disk
70, which is adapled to engage a roller 67
carried by the spindle 40. An electromagnet
68 controls the engagement of disk 70 and
roller 67 in the same manner that the eclec.
tromagnet 62 controls the engagement of
disk 61 and roller ¢4.
fact electromagnetic clutches, one to cause
movenient of the brush carringe and the
cther to cause movement of the brush se-
lector. ‘
The complete selector switch mechanism
is not shown in the drawing, but the ele-
ments thercof appear in their proper rely-
tion to one another so as to make olear the

manner in which the mechanism operates

40

45

<
N

to interconnect lines. There may he as
many sets of brushes and stationary ter-
minale as desived. For example, the switch
mechanism may, as a whole, have ten setg
of three brushes each and two hundred sets
of fixed terminals arranged in ten levels of
twenty sets each. For simplicity in the dia-
gramn there are shown only two sets of
brushes, the cighth 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 ave
controlled by a sequence switch and there
is ordinavily one such sequence switch for
each selector. In general, the function of
the sequence switch is to establish in a defi-
nite order at successive stages of the opera-
tion the various circuits required to bring
into gervice various devices or parts in
proper sequence.  The sequence switch con-
sists in its elements of a movable switeh
operating member, a nnmber of cirenit
changers actuated in sequence as said mem-
her is moved from one position to another,
an electromagnet, and motor mechanisin op-
erated or controlled by said magnet for ad-
vaneing said movable member. In each po-
sition to which a movable member of the
sequence switch is advanced, a cirenit or set
of circuits is established by which a given
operation of the device under control is

These devices are in.

1,108,388

made possible, and ut the same time another

cireuit is placed in a condition whereby tho
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 condifion of

the device or devices under control, and.

SO on,

In the form of sequence switch shown in
Ifigs. 8 to 6 inclusive, the movable member
is a vertical rotary shaft 76 CArTyIng a num-
ber of switch operating cams 77, said shaft
being arranged to be driven by power ap-
phied through the agency of an electromag-
netic elutch. 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 clutch mag-
net 81. The roller 80 and the disk
of iron, and the motor magnet 81 is adaypt-
od when excited to magnetize saic roller
80, which serves as a rofary pole piece for
said magnet; whereby the driving disk 79
is_attracted into engagement with gaid
voller, the rotation of the shaft 76 thus con-
tinuing as long as the motor magnet 81 re-
mains excited.  The cams 77 carried by the
votary shaft 76 are arranged to operata
switch springs 82, forcing said springs into
engagement with outer contacts 83, or al-
lowing them %o engape their alternats in-
ner contacts 84, according to the positions
of sald cams.  As many cauns and switches
may be provided as the particular
ratus to be controlled may vequire. Certain
ol the switch contacts operated in the sne-
cessive positions of the movable switeh ele-
ment may control circuits for the motor
magnet 81. A speeial switeh, such as shown
in Tig. 6, is also preferably provided to comn-
trol a local civenit for said motor magnet,
whereby after
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 rotary ele-
ment is fully reached. As shown in g,
6, the cam 85 for operating the “ipeal®
switch is adapted to be engaged by a cam
voller 86 carried by a pivoted switch lever
87. A spring 83 1s arranged to net upon
said pivoted lever 87 so ag to press the cam
roller 86 against the edge of the cam S5,
When the roller 86 rides upon a tooth or
high part of the cam 85, said lever 87 closes
a contact 89 which controls the loeul cirenit
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
to push against the cam to continue the 1o.

the initial energizing civeuit -
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tation thereof until the roller 86 reaches. the

bottom of the following notch. The rotary

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
cirenit 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. 'T'hen, as the motor mag-
net s excited and the shatt ot the sequence

- gwitch begins to rotate, the contact through
“which the motor magmet 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 cam
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 2s to give a
clear arrangement of the circuits; and the
operating cams are not shown. The clutch
or motor magnet 81, its driving disk 79 and
roller 80 are shown together with the va-
rious sequence switch springs and contacts
101 to 116 inclusive, the - motor magnet;
switch springs and said contacts being lo-
cated in the drawing in their propeér 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-
erence numbers. For examplé, contact 102
is closed in the second and fifth positions as
indicated by the numbers 2 and § 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-
cate positions in which the contact is opened,
said contact being closed continuously while
the rotary element of the sequence switch

ig in transit between the positions indi-

eated. - 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 o normal

agalin,

A suitable arrangement of controlling ap-
paratus for the selector mechanism is shown

1 Fig. 2. This apparatus comprises a se-

ries of counting relays and a series of con-

el

i

-trolling switches or keys, together with a
sgtepping relay for operating the counting
“relays in succession-to close contacts in cir-
cuit with switches or keys and a cut-off re-
lay adapted when the cirenit is-closed simul-
tsmeo‘iw’iy by one of the counting relays and
the particular switch or key depressed, fo
open the controlling cireuit and stop tho
movement of the selector. As shown, there
are dwo series of counting relays. One. se-
ries, comprising reluys 201 to 208 inclusive,
are adapted respectively to close contacts 261
"to 268 in circuit with the keys 251 to 258
- 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
alteérnate succession with said relays 201 to
208. These two series of relays may be ex-
-tended in an obvicus manner to include any
desired number. The stepping relay 224
:is arranged to be energized and deénergized
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 dircuit from
- battery 226 through comtact 234, auxiliary
counting relay 211 and back contact 228 of
counting relay 201, whereupon relay 211 is
energized and closes a locking circuit by
- way of its contact 229. Relay 211 also closes
rcontact 280. Then when the stepping relay
is deénergized, its armature falls back, clos-
ing contact 231, thereby completing a cir-
cuit for-counting relay 201 by way of bat- 100
stery 226, contact 232, winding of relay
201, contact 233 of the second auxiliary
-counting relay 212, and contact 230 of the
first - anxiliary relay 211, Relay 201 is

. thereupon energized and. it, like relay 211, 105
closes. a-locking ecircuit by way of contact
+261.  As before gtated; 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 i16
;been depressed, the operation of the first
ccounting relay 201 would cause the cut-off
relay 223 to open the circnit of the stepping
-magnet 224, It therefore foliows that the
number of jmpulses of currvent flowing 115
through the winding of the stepping relay
224 before the cut-off rvelay 223 shall open
the circnit of the stepping relay depends
upon the particular controlling switch or
key which had been depressed.

The stepping relay 224 is incinded in a
loop whieh may be associated with the trunlk
line conductors 235 and 236 leading to the
selector switch mechanism shown in Tig. 1,
suitable switch contacts 237 and 238 being 125
provided for making the connection when
1t is desired to cause the selector to periorm
a particular switching operation. The trunk
line conductors 235 and 236 may have asso-
clated therewith a third conduetor 239 in- 130
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cluding a resistance 240 and a switch con-
tact 241, which contact may alse be closed
ab or about the time the contnects 287 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, 936 and the asgo-
ciated conductor 289 switch contacts 249,
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
appatatus 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
switeh is in position 1, connected through
sequence switch contacts 103 and 104 to form

-8 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 switeh
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 cirenit of the
trunk line to the brushes 23 and 24 of the
selector mechanism. The line relay has a
back contdct 124 and a front coniact 1925
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 conmected 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 183 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

85

60

relation to the front contact 199 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. Ieading from the
conductor joining relays 132 and 183 is a
conductor 187 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

the brush carriage moves the brushes over
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the terminals, the lever 43 makes contact
mtermittently with the teeth of plate 50
which iy connected to ground. Tt will (hus

-be seen that the civeuit completed through
wonducter 187 excludes the test rolay 133

when the selector is in normal position and
intermittently excludes the motor control
relay 181 by shunting it when the brushes
are {railing over the ferminals. The motar
control relay 131 closes at its back contact
133 a cireuit for the motor magnet 62 of
the selector, this circuit including also se-

“quence switch contact 110 elosed in the third,

fourth, seventh and eighth positions; it also
closes.at its front contact 139 a cirenit for
the stop magnet 65 of the selector and a
civenit 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 121 and
sequernice switch contact 1125 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 switeh, a
circuit may. also be closed for the motor
magnet 68 of the brush selector by way of
the front contuct 125 of the line relay and
sequence switeh contact 114, While the se-
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 switeh 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 Jines
may be trunks forming intermediate con-
necting links between the subscribers’ lines.
Thus the conductors 285 and 236 may be
extended to the left in Fig. 2 through suit-
able mechanism and conductors to a calling
subscriber’s line and condnetors 140 and 141,
which are connected to terminals 27 and 28
of the selector, may be extended to the right
in Iig. 1 through suitable mechanism and
conduetors to a called subseriber’s line. Ter-
minal 29 is connected through a resistance
142 to the free pole of hattery 122, It wil]
be understood that the terminals 27, 28 and
29 of the selector switeh may and wonld
ordinarily be connected in multiple to the
corresponding terminals of Gther selectors.

The battery 122 is shown in severa] po-
sitions -in the civeuit diagram of Fig. 1
merely for clearness in illustrating the cir-
cuits, and it will be understood that these
several representations of battery ave to be
considered -as meaning a single battery, al-
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“though, if desired, soveral batteries may bé

employed. This hattery may be one having
n- potential of say - forty-eight volts. The
following vesistance values have been found

suitable for the test relays and resistance

149 in the test cirenit: relay 131, 50 ohmsy
winding 182 of relay 153, 1000 ohms: wind-
ing 134, 50 ohms; and resistance 142, 300

- ohms.

10

©cleged.

The operation of the system is as follows:
An eperator desiving to establish a particu-
lar cennection by means of the selector
switch mechanism will clese one of the keys
or controlling switches 251 to 258. It may
be assnmed that tlie eighth” key, 258, is
This will result, as will presently
appear, in an operation of the ' selector,
whereby the eighth set of brushes 23,24 and
95 are tripped and the brushes are moved
over the terminals until conmection is made
with an idle line. Contacts 237, 238 and
941 are first cloged, however, to bring the

controlling apparatus into operative rela--

tien to the selector. These, and also con-
tacts 932 and 234, may be operated manu-
ally, but preferably by s sequence switch

meehanism of the same general construction

29
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as that shown in Figs. © to 5. Tt is merely
for the sake of stmplicity in the illustrative

dizgram that such sequence switch echia-
niem is omitted in Pig. 2. The closing of

contact 241 completes a eircuit for the trunk
relay 123 by way of sequence switch con-
tact 105, condnctor 239 and resistance 240,
Tn eperating, the trunk relay closes a lock-
ing civeuit by way of its own contact 126.

Tt will thug be noted that the trank relay

410

=
=t

‘will vemain energized independently of the
seqnence. switeh contact 105, but- that it is
wnder the control of contact 241 so that
whenever contact 241 is opened subsequently
the tronk relny will be deénergized. The

closing of contacts 237 and 238 bring the

stepping relay 294 into cirenit with the line -

relay 121 over the following path: battery
199 winding of relay 121, sequence switch
eontact 108, condnetoy 235, contact 237, back
centact 945 of ent-off relay 223, the winding

~of stepping relay 224, contaet 238, conductor

b0

o

Ctact 225 of the

" 60

956 nod soquence switeh contact 104 The
loging of iis eirenit ennses the energization
of relave 924 and 121, Relay 224 eloses a
cirenit for the first anxiliary counting relay
211 bv way of batfery 226, contact 2%

winding of velay 211, back contact’ 228 of
the first counting reluy 201 and frent con-
stepping relay 224, Relay
211" theretpon beecomes locked in a civeuit
closed by way of its own contact 229. Tt
furthermore closes contact 230 which places

the firgt connting velay 201 into a partiaily:

“completed eciretiy which may he  subse-

T
o

quently made complete when' the stepping
“relay is deénergized and eloses its back con-
tact 231.  The.energization of line relay 121

b Tum‘
“t“‘;;ﬁ”

o

of the line relay. and the sequence switeh
from its first or normal to its second posi-
tion,  That is to say, the motor magnet &1
i« hrought into cirenit by way of sequence
gwiteh contnet 113 and the front contaet 100
of the line reluy, and {he sequence switeh
advances onder the conirol of its speeial
“eontact 101 to the sevond position in which
contact 112 is open.  In the second position
of the sequence switeh, a civenit is closed for
the motor magnet 68 of the brush selector
Dby way of sequence switch contact 114 and
the front contact 125 of the line relay.
whereupon the shaft 40-is rotated and a se-
ries of contacts are made between the arm
56 and contact60. A cireuitis formed upon
the making of cach such contacs {from bat-
tery 122, line relay 121, sequence switeh con-
tact 116 and contact 60 to ground through
the arm 56 and frame of the selector, This
eireuit is in shunt of the path for the line

relay throngh the trunk line conductors 235

and 286 and stepping relay 224 of the con-
troller apparatus.  The stepping relav s
therefore deinergized intermittently in the
advance movement of the -brush sélector,
The first deinergization causges o eireuit to
he closed for the first conmting velay 201 by
way of battery v26, contact 252, the winding
Cof relay 201, back contact 233 of the second
anxiliary counting velay 212, front eontact
230 of the firgt auxilinry counting velay 211
and back contact 931 of the stepping rvelay
924, After the first closing of the shunt eiv-
enit by way of soquence switeh contaet 116
and contact 60. the shunt is opencd and the
stepping relay 224 is again energized, where-
upon the second auxiliary counting velay
212 is energized. Upon the second closing
of thie shunt civeuit, the second connting re-
lay 202 is enevgized.  Thus the connting re-
lays are successively enevgized and ave
locked in local eirenits by the alternate cnl-
ergization and defnevgization of the step-
ping relay 224 controlied by the intermit-
tont shunt circuit of the trunk line eiveuwii
by way of contact 60 of the brush selector.
TUpon the énergization of counting relay 203
a civenit will be closed by way of contact
968 of velay 208, the eighth controlimg
awiteh or key 238 and the winding of cut-off
relay 223, whereupon the cirenit of the tronk
ime will be opened ot contact 245, Thiz op-
eration of the cut-off relay will ocenr upon
the eighth closure of the shunt cirenit by
way of contact 60. The Hne relay 121 re-
mains energized. however, until the shunt
cirenit g broken by the arm 56 dropping
into thie eighth notch of the star wheel 38
"The elghth finger {1 is at this tiihe pointing
inwardly in position to engage a lateh B2
The line relay 121 is now defnergized. the
two eivenits therefar——one by way of the
trunl line and the other by way of contucr

‘
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“60—Deing open.  Current is cut off from
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motor magnet 68 at the front contact 1953
and a cireuit 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-
nient 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
separate  application by me, Serial No.
026,293, filed November 16, 1909. The se-
‘quence switch is now in the third position
wherein a cirenit is completed for the motor
magnet 62 of the selector hy way of the
back contact 138 of the motot control relay
151 and sequence switch contact 110, where-
upon the brush carringe of the selector is
moved fivst past the brush selector and then
over the rows of terminals. In passing the
brush selector, a finger 41 thereof trips the
latch 82, allowing a set of brushes 93, 24
and 25 to he 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 1s now connected in a test cireuit partially
completed through sequence switch contact
108, the high resistance winding 1382 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 brushes in contact with those ter-
minals, but if the line is busy, the potential
at the test terminal 29 will be reduced sufli-
ciently to prevent the energization of {est

relay 138.  The brush carriage will there-

fore continue to move the brushes over the
terminals as long as the lines connected to
these terminals are busy. When, however,
the test brush 25 malkes contact with the test
terminal 29 of a line which is not busy, a cir-
enit will be formed from battery 122 through
resistance 142, terminal 29, test brush 25,
sequence switch- contact 108, high resist-
ance winding 132 of the test relay 133, con-
ductor 137, wire clip 53, spring 52, con-
tact Jever 43 and plate 50 to ground. The
cireuit. will be completed by way of con-
duetor 187 instead of by way of the motor
control relay 131 because as the test brush
teuches: 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
135 in shunt of the high resistance winding
132, This low resistance path creates a {lov
of current through resistance. 142, which is
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sullicient to materinlly reduce the potential
ab the test terminals 29 of all the selector
switches connected in multiple therewith, 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 48 drops into the space between
the teeth on the plate 50 and opens the shunt
about the motor control relay 131, where-
upon this relay is energized, opening the cir-
cuit of the motor magnet 62 for the brush
arriage at back contact, 138, and closing a
circuit for the stop magnet 65 by way of
sequence switch contact 110 and front con-
tact 139 of suid relay 181. The brush car-
riage is therefore stopped suddenly and held
by the magnet 65 for a monent.  The
brushes 23, 94 and 25 ave 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 131 also completes a cir-
cuit for the motor magnet 81 of the seaence
switch by way of sequence switch contact
111, said contact 139 and sequence switeh
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 talking po-
sition of the sequence switch ; that is to say,
the circuit of the truns line conductors 233
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 cireuit for the motor magnet 68 of the
brush selector is closed by way of sequence
switch contact 115 and the brush selector,
having no further function to perform with

- rvespect to the connection heing made, is ve-

turned to its normal position. It is caused
to stop in its normal position by the opening
of this loeal cireuit at contact 59 when the
free end of the arm 56 drops into the cdeep
notch in.the star wheel 58.

To restore the apparatus to. its normal
condition, contacts 241, 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 287 and 238 discon-
nects the stepping relay from the trunk line
civenit and this 1s preferably done before
the eircuit is used for telephonie communi-
cation. The opening of contact 241 releases
trunk relay 123, wherenpon contacts 127 and
128 are closed and contacts 126 and 199
opened.  The elosing of contact 198 com-
pletes a circuit Tor the motor magnet 81 of
the coquence switeh by way of sequence
switch contact 162, The sequence switch
thereupon advaneces to the seventh position.
The opening of contact 129 eauses the motor
control relay 181 to be deénergized, where-
upon its back contact 138 is closed, and when
the sequence switch reaches the seventh posi-

130

80

85

90

100

105

110

115

120




1,508,888

tion a circuit for the motor magnet 62 of
the selector is closed by way of this baclk

contact 138 and sequence switch contact 110.:

It should be noted that the. test relay 133
also became dednergized upon the opening
of contact 129, so that. the path through the
low resistance locking winding 134 is now
open at contact 185, The path through the
high " resistance  winding 132 had become
opened at seguence 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 lover
43 and the normal stop plate 46, and a cir-
cuit 15 closed for the motor control relay 131
by way of sequence switch contact. 109, the
winding of relay 131, conductor 137, contact
20, lever 48, 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 contuct 188.
The closing of the front contact 189 of relay
131 completes. circuits as before, one to the
stop magnet 65 and one to the motor mag-
" net 81 of the sequence switch, the latter cir-

cuit being by way of sequence switch con-

10

16

24
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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 coridiion for another
series of selecting operations.

"It should be noted that sequence switch
contact 102 i closed in the second position
as well as in the fifth. It is-therefore pos-
40 sible for the- operator, by opening - contict
' 941-at the controlling apparatus, to send the

sequence switch out .of the second position
~and to restore the whole.selector mechanism

“to normal without permitting it to select and

make connection to a non-busy line. It will

he remembered that in this second position,
current impulses are being received ut the
stepping relay by the advance movement of,

35
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the brush selector; Tf the operator should.

50. open  the contact 241 while the .sequence
gwitch is in the Second position for the pur-
_pose. of wiping out a connection. already
started, the sequence: switch would pass o,
the third position, whereupon a circitit would
be established for: the motor control relay
131 by way of sequénce switch contact 109,
the winding of relay 181, 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
the third position, circuit would ‘be closed
for the miotor magnet 81 of the sequence
gwitch by way of sequence -gwitch contact
111; frant contact. 139, of relay 131 and se-
. 65 quence ‘switch contact 110. Tha sequence

9%

tact 111. . The sequence switch thereupon.

switch therefore would not stop in the third.
position, but would continue to the fitth, and
in the fifth a circuit for the motor magpet
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 swould be
again closed by way of sequence switch con-

tact 111, front contact 189 of relay 131 and
sequenpe switch contact 110. - The sequence.
switch: would therefore be moved in ome
continuous. operation from the second posi-

tion o normal while the selector switch re-
mains in normal position. ‘

I claim: S

1. The combination with a selector, of a;
test circuit therefor having o path. of: high.
vesistance closed during the testing opera~
tion and a path of low resistance open dur-
ing the testing operation, dnd mepas con-
trolled by flow of current in said high re-,
sistance. path for closing said low resistance
puth. . , : g

9, The combinativpn with a selector; of
test circuit (herefor 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 circult for said selector includ-:
‘ing a high resistance winding of said relay,
and-a low. resistance normglly open shunt of
said high vesistance winding controlled: by
said relay. ‘ S

4. The combination with a selector, of a
relay having high and low resistance wind-
ings, a test circuit for said selector liaving
two. paths including said high and. oy re-.
sigtance windings vespectively, and a con-
tuct. controlled by said velay for closing the

“path through the low registance winding. |

5. The combination with: g selector, of w
“velay, b test cirenit for said sclector having:
two paths, one of said -paths being of high,
resigtance and including o winding of said
relay, anil another of said paths being of low
resistance and including a second winding
and # normally open contdct of said relay,
weans included in said cireuit for governing
the advance and vetirn of gaid selector, and
a switeh areanged to elose spid high resist-
ance path only during theé: advance move-
ment of the selector. ‘

6. The combination with' a selector: of

motor magnet and a stop magnet. thevefor,
o test relay for said selector, and a relay cog-
trolled by said test relay for effecting sues
cessive operation of said magnets in alter-
nate positions respectively of its armature.

7. The combinuation with a selector, of a
forward driving device and & forward move-
meént stopping device therefor, electromag-
nets for controlling the operation of said
devices, circuits for said electromagnels, 4

test relay, and means: operative upon the
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actuation’ of said relay for so altering said
circuits''as to ‘tender said driving ‘device
inéffe

tives - ; .
g '8! The combination with 'a sélector; of a
(driving device therefor and a quick-stop de-
vice for preventing overrun thereof, eléctio-
magnetsfor controlling the dperation of said
devices; ‘circuits for 'said electrotaghets, a
1o test’ relay, and ‘meéans’ operative upoii the
adtttation of said relay to alter'daid cirenits
whetehy said driving dévice i§ renderéd in-

efféctive tind said- stop device is réndered:

effective.

15 9. The combination with a selector, of a
test, civouit therefor having parallel paths,
one

¥

z¢° anid controlled by a contact of said relay, a
motor. magnet and ‘& stop magnet for said

seléctor, ‘and 'a relay - included in an' undi-

vided portien of said test.circuit adapted to:

effect the operation of said magnets in alter-
25 Hate positions respectively of is 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
3o termiinals, & conductor including & testing
device. adapted 'to respond upen contact of
sald i test brush with ‘a terminal having the
unchanged-electrical condition; and a motor
magnet and a stop magnet for said dslector
arvanged to respond in succession nnder the
control of said testing device. o
“11.°Tn a telephone exchange system.. the
coibination with a’ selector switch, a cip-
cuit” therefor inclitding a testing device
dadapted to respoud when-connection is nride
by said stvitch to-an idle line, & motor mag-
net for said selector, a sequence switeh. a
motor magitiet for said sequence switch, said
testing device being adapted in its response
to open the:eireuit of the selector: motor
magnet and to’closeé ‘the’ circuit of the se-
quence ‘switeh''motor magnet, and gatd se-
quence switch being adapted in its response
toelose ‘o contact in the line circnit leading

35
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tafsai'd'seié'ctor. ER e

12T & 'telephione exchange system, the
combination’ with an sutematic selector, a
test circuit therefor including a high resist-
ance relayand 4 low resistance relay in series,
a motor’ magnet controlled by said low re-
sistance relay, a low resistance shunt of said
high resistance relay, and means for closing
said shunt when' connection: is made by the

<%0

8

selector to an ‘idle line. = ; R
©18. Ina telephone exchange, a selector
having ‘& brush, ecireuit terminal contacts
. traversed by said brush, a testcircuit for
said selector, a relay in said circuit for con-
_ trolling the advance movement of the selec-
g5 tor, and’ an interrupter operating in said

[ ‘6 0

ctiveand said stopping device effec:
Y ity Ly P I .

fsaid pathe being of high Tresistance
and 'including ' the winding of a relay, and’
another of said paths being of low resistance

1,108,888"

movement to short circuit said rvelay each’
tinme said brush is in transit. from’ one cons’
tact termiinal to the next. v 0 e
“14. "Phe combination with a'selector hav!
ing d-test ‘brush and a row of ferminals 7
adapted to be traversed ‘thereby, of a‘test:
eirciiit connectéd to said test brush, a relay
in saitk ¢ivenit; ‘said relay being adaptedito:
control “the -advance movement' of said ses’
lector, and an-interrupter operating inter-: o5
niittently to short cirenit said relay in the!
adyance movemnetit of the selector. R
15. The combinution: with an automatie”
setector havitg a test brnsh and a vow of!

terminals adapted to e traversed therveby,’ Q0

of atest cirenit connected to said brush, two
relays included in said’ eirveuit, one of siid
relays having ‘a high resistance -winding,:
and being adapted when connection is made
to the terminal of an idle line t6 close a low' gg
registance shunt path about its winding. the:
ather 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 g
the last mentioned relay irresponsive to flow
of ¢uirrent, in said test circuit: P
'16."The combination with an' automatic
selector having a test brush and a- rotv-of
terminals adapted to:be traversed thereby, g5
of a_test circuit ineluding two relays in:
series, orie*of said velays being adapted 1o
change the clectrical condition of said ter-:
mindls, snd the other of said velays being ar-
ranged to’ control the advance movement sof 160

(the selector, and an ‘interrupter setuated in

the. movement of the selector to intermit-
tentlv elose n shunt cirenit about the last
mentioned relay while the tost brash is trav=
ersing the'spaces betweent adjacént terminals.: io5
17.The combination with an automatic
selector ‘having a test brush ahd a rowof
terminals adapted to be traversed: thereby;
of "a“test circuit  including two: relays in!
serjes; 'one having a high vesistance winding' 11y
and! a- low ‘vesistance  winding “in parallel -
paths,said low resistance winding being:
normally operi at a contact of said relay,
the:other of said relays being arranged to

_control the advance.of the selector, and an' {15
mterrupter controlling a shunt of the last

mentioned relay, said Interrupteér being ac-
tuated in ‘the movement of the selector o
open said shunt when' the test brush is in
contact with each of said terminals. +

' --18."In atelephone exchange,'a selector hav!

inga'brush, cirenit terminal contacts trav-
ersed ‘by: said brush. a test circuit’ for said:
selector -including electrically ~actuated
means for ‘controlling the advance move- jgs5
ment of the selector, and means ‘operable
during said movement to short circnit said
electrically actuated means each time said
brush is in transit from one eontact terrninal -

to the néxy, - 130



i0

29

35

“high resistance test conductor
sistance conductor adapted to be connected |

1,10
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19. The combination with a plurality of | sistance winding in circuit with a movable

selectors comprising test terminals multi- |

plied on the several selectors and test brushes
adapted to trail over said terminals, of u

to each of said brushes, and switch mech-
anism arranged to connect the high vesist-
ance conductor in circuit when the Drushes
are trailing over terminals and the low re-
sistance conductor in' circuit when the
brushes are resting in connection with any
of said terminals. :

90. The combination with a plurality of
selectors comprising tést terminals multi-
plied on the several selectors and test brushes
adapted to trail over said terminals, of a
high resistance test conductor arranged to
he connected to each of said brushes when
trailing over-terminals and a low resistance
conductor arranged to be conmected to each
of said brushes when resting on any ter-
minal.

1. 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-
nism 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. '

29, The combination with a selector hav-
ing fixed and movable contacts, of a test re-
lny having a high resistance winding and a
fow resistance locking winding, switching
mmechanism for connecting said high re-

and a low re-

contact when moving, means for closing said
Jow resistance lockmg winding when said
brush is resting upon any fixed contact,
means for advancing and restoring said mov-
able contact, and a sequence switch associ-
ated with said means and operating to open
the circuit of said locking winding to restore
said relay. :
93, The combination with a selector, of a

test civeuit therefor having a path of high

resistance closed during the testing opera-
tion and a path of low resistance open dur-
ing the testing operation, means cont: iled
by flow of ewrrent in said high vesistw
path for closing said low vesisiance path, &
motor magnet for advancing said selector,
a restoring cirenit for sald selecior and a
motor-control relay in said low resistance
path and controlling at its baek contaet said
restoring eivenit.

94, In combination, a power-driven trunk-
hunting switeh, having a magnetic cluteh
adapted to advaace the same, of a test velay
having a high and a low resistance wind-
ing, the high resistance winding being in-
clnded in a cireuit during the testing opera-
tion and the low resistance winding when
connection is established with an idle trunk,
and a motor-control relay in cireuit with
said lTow resistance winding and controlling
at a back contact the civenit of the magnet
cluteh.

Tn witness whereof, T, hereunto subscribe
my name this third day of December, A D,
1909, :

FTRANK R, MoBERTY.
VWitnoesses:
Trvine MacDoxawn,
Foear . Braumien,
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