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To all whom it may concern: 
Be it known that I, FRANK 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 Automatic 
Telephone-Exchange Apparatus, of which 
the following is a full, clear, concise, and 
exact description. 
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My invention relates to telephone ex 
change systems and contemplates an arrange 
ment of circuits and apparatus whereby all 
the operations incident to testing, connec 
tion and restoration in a final selector are performed automatically, speedily and with 
absolute certainty. - 
. One feature of my invention is concerned 
with the provision of improved and sim 
ple, automatic means for testing a select 
edline, transmitting a busy signal to the 
calling station under the proper circum 
stances or completing connection to such se 
lected line, applying ringing current there 
to, establishing telephonic transmission cir 
cuits upon the response of the called party, 
maintaining a busy test upon the multi 
ple terminals of such line during connec 
tion, and finally restoring the apparatus 
and circuits to normal condition; E. op 
erations being accomplished with precision, 
in definite order, and without the necessity 
of controlling action at the distant sending 
apparatus. 
More particularly, my invention contem 

plates an arrangement of apparatus and cir 
cuits whereby a calling line may not only 
be connected with the particular linese 
lected, but if such selected line is busy and 
there are other lines which will as well 
serve the purpose of the calling line, connec 
tion will be established without any further 
controlling act with one of such lines, if 
one be idle, or, if all are found busy, a busy 
signal will be automatically operated. 
The features of my invention are mani festly applicable both to systems of the 

purely automatic type, wherein the select 
ing switches are controlled by apparatus 
at the subscribers' stations, and to systems 
of the semi-mechanical type, wherein the 
selecting switches are controlled by an oper 
ator at the exchange who has received the 
-(all as in a manual systein. 

In accordance with one feature of my 

present invention, the final selector, through 
which connection is to be made between a 
calling and a called line, is adapted to ac 
commodate both ordinary subscribers' lines 
and groups of trunk lines. By this means 
direct access is possible by the calling line 
with either class of line. The selectoris in 
itself provided with means whereby a dis 
criminative test is made in such a manner 
depend upon which class of line has been 
tested; the selector being provided with 
means whereby, if an ordinary subscriber's 
line is selected by the external control, the 
connecting circuit from the calling line will 
be connected to the line selected, if idle, and ringing current automatically placed 
upon the Selected line; or if the line be busy, 
the Selector will cause a busy signal to be sent 
back over the connecting circuit, but will 
not permit connection to be made between 
the connecting circuit and the desired line, 
the apparatus being thereafter restored to 
normal. When, however, the line selected 
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that the further action of the selector will 
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and tested is one of a group of trunk lines, . 
other than the last of such group, if it is 
found busy the selector, instead of trans 
Initting a busy signal, will proceed to test 
each of the trunk lines of that group until 
one is found which is idle, and will then 
connect therewith; or if none of such lines 
are idle, it will, after testing the last trunk 
line of the group, then establish a busy 
signal, as in the case of a busy subscribers 
line. . 

My invention also involves means where 
by after a line is tested and found free, and 
the selector has completed a circuit to such 
line, it will establish a busy test condition 
upon all of the other terminals of such line 
to prevent the seizure of this line by any 
other selector. : 
My invention also involves means where 

by talking current is supplied to the called 
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subscriber from a central battery, as is re-, i. 
quired by modern practice, the supply of 
such talking current being under the con 
trol of two relays located in, and individual 
to, the final selector, one of said relays being 
controlled by the called subscriber. 
My invention also includes certain details 

of construction and organization of the ap 
paratus and circuits associated with the se 
iector by which the foregoing operations, 
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and other operations incidental to the 
proper establishment of connections may be 
best aceomplished. 
. The accompanying drawings which illus 
trate the preferred form of my invention, 
show in addition various features which 
form no part of my present invention and 
are not claimed in this application. These 
features, however, are claimed in my appli 
cations for Letters Patent as follows: Serial 
No. 418,123, filed February 27, 1908; Serial 
No. 418,124, filed February 27, 1908; Serial 
No. 418,126, filed February 27, 1908; Serial 
No. 451,867, filed September 5, 1908; Serial 
No. 451,868, filed September 5, 1908; and 
Serial No. 452,539, filed September 11, 1908. 

In the drawings Figure 1 is a diagram 
illustrating an automatic selector or con 
nector and its associated controlling appara 
tus and circuits; Fig. 2 is a diagram illus 
trating a few of the line terminals upon the 
selector, together with the lines of different 
classes connected to the respective termi 
nals; the connections being such as to enable 
the testing apparatus associated with the 
selector to discriminate between the differ 
ent classes of lines and to govern the opera 
tion of such selector and its associated sig 
naling apparatus accordingly; Fig. 3 is a 
view in elevation of one form of sequence 
switch which I prefer to employ for con 
trolling the local operating circuits of the 
selector and its associated apparatus; Fig. 
4 is a side view of the sequence-switch; Fig. 
5 is a sectional plan view thereof on line 
5-5 of Fig. 4; and Fig. 6 is a sectional plan 
view on line 6-6 of Fig. 4. 
The same reference characters are used to 

designate the same parts wherever shown. 
In the form of selector shown, the switch 

carriage or movable element of the selector 
is provided with a number of multiple sets 
of brushes, any particular set of which may 
be selected for service, and the switch car 
riage then advanced over a series of sets 
of line terminals until the selected brushes 
are brought into engagement with the ter 
minals of a desired line. In case the ter 
minal so selected represents the first of a 
group of lines, such as trunks to a private 
branch exchange, any one of which will 
serve the purpose of a calling subscriber, 
the selector, in accordance with my inven 
E. enabled to make a further advance 
over the series of line terminals represent 
ing such group, under the control of local 
testing mechanism, until the selected set of 
brushes reaches a set of line terminals rep 
resenting an idle line of the desired group. 
To describe in detail the mechanism of 

the particular selector shown, the switch carriage, or brush carrying member, is of 
the rotary type, the frame 60 being mounted 
upon a vertical rotary shaft 50. At the 
outer end of the frame a number of con 

brush carrier frame. 
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tact brushes 51, 52, 53, are mounted in posi 
tion to sweep over sets of line terminals 
61, 62, 63, which are fixed in an insulating 
frame concentric with the shaft. The con 
tact brishes are pivotally mounted so that 
their free ends may be rocked outwardly 

70 

into position to engage the ends of the line 
terminals which they pass over, or rocked 
inwardly so that they will not contact with 
such terminals, Spring tongues 54, 55, 56, l'espectively, press against projecting arms 
of the brushes, and besides making electrical 
connection therewith, tend to rock the 
brushes on their pivots in a direction to 
throw their forward or contact ends out 
Wardly. The brushes are electrically mul 
tiplied in sets of three, and each set is nor 
mally latched against the thrust of the spring 
tongues 54, 55, 56, by a catch 57 which is 
Inorinally held in the path of movement of 
the rear ends of said brushes. As shown, 
the catches 57 are insulating bars mounted 
on spring latch-arms 58, which are the free 
ends or tongues of a spring metal plate 59 
fixed to the rotary frame 60. In order to 
bring any set of brushes into position to 
engage the contacts over which they travel, 
they must be released by tripping the cor 
responding catch 57 to allow the brushes to 
be rocked upon their pivots by their springs 
54, 55, 56. This tripping of the brushes is 
accomplished by a trip-bar 64 which is 
pivotally mounted on an axis 65 and has at 
its edge a series of projecting lugs 66 in po 
sition to be moved into the path of the re 
spective latch-arms 58 when the trip-bar is 
rocked on its axis. ... 8 

It is intended that only one of the sev 
eral sets of brushes shall be selected and 
tripped in a given operation, and the trip 
bar is therefore inclined at an angle so that 
the tripping lugs will face positions suc 
cessively reached in the rotation of the 

The trip-bar will be 
actuated to thrust forward its tripping lugs 
only for a moment when the end of the 
latch - arm controlling the desired set of 
brushes reaches an angular position just in 
advance of that occupied by the particular 
lug which is at the proper height to engage 
that arm. The movement of the trip-bar may be accomplished by a tripping-magnet 
67, the movable armature 68 whereof is 
mechanically connected to said bar. 
A segmental metallic plate 70 is mounted 

in position to be engaged by the contact 
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ends of the brushes as they are tripped, this 
plate extending to the end of the “trip 
range' that is, through the arc traversed 
by the brushes as one set after another 
through the series is brought into position 
to be tripped. At the end of the trip range 
the bank of line terminals 61, 62, 63, begins. 
These terminals' are arranged in sets of 
three, corresponding in relative positions to 

25 

80 



ld 

5 

20 

2 5 

30 

35 

40 

45 

50 

55 

60 

65 

by the action of a spring washer is. 

4,117,212 
the relative positions of the brushes by 
shich they are to be trayersed, and the dif 
ferent sets are arranged in an arc in posi tion to fe successively reached in a point-to 
point rotary advance of the brushes. To 
irestore the brushes to their latched position 
when the selector cetai'i is to normal, an in 
sulating bar 95 is a ri'angei to be passed 
yel by the 'ushes in their retin journey, 

tihe brushes in passing over this bar being 
raised thereby against the tension of their 
springs, until their leveled ear ends slip 
otel the catches 57. 
The notor methanism for rotating the 

brish carrier frare : lay be as follows: All 
iron late 3 is not sited to rotate with the 
shaft 50, it in such nanner that it may be 
given a flat wise or tilting novellent into 
engagement with one or the other of two 
iron friction-driving rollers 7-4, 75, which 
a 'e located on either site of its axis, said 
l'oller's leing mounted to a constantly 
drivs' power-sha t . . in electromagnet 
77, which I ten the clutch magnet or power 
age ... is a 'raige t, agiletize the driv 

ing roilers; it aii is to a tuse then to at 
tract th: iri in pate 3. Said plate is pro 
Vice ( \, it call strfaces, so that in the nor 
ital "sition of th: aip: rat! is the surface 
of the plate on one sile of the axis 5 () will 
be closel' to the living 'heel is that tile 
surface on the otlier site of said axis is to 
tie (iiiving wheel . . Ninally, therefore, 
well the power agrict is, excited the plate 
73 will be drawn it: ct; 'tage inent with 
roller 75 to receive noti)n thei'efronn, and 
the carrier shaft 50 will be 'otated in a di 
rection to advance the brishes. \fter the 
brishes have been advanced the distance re 
quired, the power magnet will be definei 
gized, the plate 73 will be released fron its 
engagement with driving (lier 5, and sail 
plate will recover from its tilted position 

The 
seam surface of the plate being now angul 
larly displaced from the axis of the driv. 
ing rollers, the body portion of the plate 
will be nearer to tie ' 'et in 'tile' -- 
which is of larger diacter tin: it the rolle 
5, so that when the powei' in:agnet is again 

energized the plate will be engaged by 'oller 
74, and the shaft 50 will l) rotated thereby 
in a direction to return the 'otly carrier to normal position. 
A can S0 is carried is the rotary clement 

of the selector to operate a switch. On the 
first rotary to veinant, inct while the birushes 
are passing the trip range, the 'am forces 
said spring S1 agaitist all in sit S.2, and at 
the end of the trip "ange the 'at allows the 
spring 81 to recede fron co: tact S2 and 
ngage the alternate anvil S3. A nake inl 
reak contact device or interrupte) is also 

arranged to be operate as the rush-carrier 
of the selector rotates. As shown, an in 

6 

terrupte: it in S is is ted in the carrier 
fi'i it siilarly it tic: ) rushes 51, 52, 53, 

it is . . . . . . . yard (ind a rolle) 85 
1, it it is it i t t "a el () \ei' a othed 
sigi, is , it Sr. the reiy ('tising the ai'i) to - 
i} : (e. As the l'oiler icles up on each tooth, 
it i'o' is tie : " Sl. ii) a (lirection to close. 
it ('s taci. - (, S. in this 'ontact remains 
cioset. intil the 'olier has passed over the 
t; oti and as 'airly 'e:aced the bottom of 
the following I (tch, A spring tongue 91 
which is not intel or lit instilated from 
tle frtune 30, presses against and makes 
('oltii () is a tric: ' ' litection with the 
i' intact ai'i Sti. A pivoted arm 93, the 
fost of which illes li): the smooth rim of 
the to othed segment SS, has a rearward ex 
tension which engages all insulating stud 
carried by the a 'n Sti, to hold said arm 
against the tension of the tongue 91. By 
this 'tisti' it joi, the relative positions of 
the contacts sti and S in any position of the 
ris Cai', ier f": nic dependi solely upon the 
(iative distice of the 'oller S.5 from the rim 
of tie to the segi 'at lipon the edge of 
which it riles. :)i a 'e in lependent of slight 
variatios, in the radi: i distance between said 
toothed segret and the axis of rotation of 
the 'fish-t'ai'lie' frainie. The making and 
'eaking of contacts S6 and S7 as the brush 
ar'it') frat: 1e rotates, is thus accurately 

's I; it 'd :''olling to the cutting of the 
it lik's in the segtilent SS. A spring tongue 

'i:2, ii (, intel upon lit ins lated from the 
lish-car jet fl'ame, aid also insulated from 
tongate 91, he ai's pon the arm 93, and serves 
to make electrical connection to the contact 
point $7, through sail arm 93, the rim of 
the metaltic segment SS on which it rides, 
the roller Si riding upon the edge of said 
segment, and : rn S-4 carrying said contact 
point, The terminal wires of the circuit 
to ic intellite by said contact 86, 87, are 
therefore solderec or otherwise connected 
to tie tongues 91 and 2 respectively. 
The brushes 51. 2.53. 

nected in multiple sets by the terminal plates 
11, 12, 13, the plate +1 having tongues 54 
making contact with all the brushes 51, the 
late 2 having tongues making contact 
with all the brushes 52, and plate 43 having 
tongues (3 making contact with all the 
brashes. 53. The two line wires and the test 
wire of the circuit, leading to the selector 
n:ly to so idered or otherwise permanently 
(connected to the plates 41, 42 and 43, respec 
tively, and these three circuit wires may thus 
be electrically connected to any set of three 
stationary termials 61, 62. 33, in any hori 
Zontal level by first tripping the multiple set 
of bruisites which travels over the required 
level, and then calising the brush-carrier to 
rotate until the selected brushes reach the 
desired set of terminals in that level. There 
may be as many sets of brushes (within rea 
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sonable limits) as desired, and as many line 
terminals as desired in each level. The par 
ticular selector shown will have, for ex 
ample, ten sets of brushes, and say ten sets 
of line terminals in each level; but for sim 
plicity in the diagram there are illustrated 
only two of the ten sets of brushes and a 
few of the line terminals in each level. 
The local controlling circuits at each se 

lector which must be established in definite 
order at successive stages of the operation to 
bring into service different devices or parts, 
as desired, are, in the system in question, es 
tablished by automatic switching appliances 
which I term sequence-switches, or electro 
mechanical relays. There is a sequence 
switch for each selector, which consists in 
its elements of a movable switch operating 
member, a number of circuit-changers actu 
ated in sequence as said member is moved 
from one position to another, an electromag 
net, and motor mechanism operated or con 
trolled by said magnet for advancing said 
movable member. In each position to 
which the movable member of the sequence 
switch is advanced, a set of circuits is es 
tablished by which a given operation of the 
device under control is made possible, and at 
the same time another circuit is established, whereby the motor magnet of the sequence 
switch may be actuated, so that the sequence 
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switch will then be automatically advanced 
to the next position, in which a new set of 
circuits is established, bringing about a new 
operation or electrical condition of the de 
vice or devices under control, and so on. 
In the form of sequence-switch mecha 

nism shown in Figs. 3 to 6 inclusive, the 
movable member is a vertical rotary shaft 7 
carrying a number of switch operating cams 
8, said shaft being arranged to be driven. 
by power applied through the agency of 
an electromagnetic clutch. The constantly 
driven power shaft 11 carries a friction driv 
ing disk 10 which is adapted to be drawn into 
engagement with a friction roller 9, carried 
upon the shaft 7, by the action of a clutch 
magnet 12. The roller 9 and the disk 10 are 
of iron, and the motor magnet 12 is adapted 
when excited to magnetize, said roller, 9 
which serves as a rotary pole piece for sai 
magnet; whereby, the driving disk 10 is at 
tracted into engagement with said roller, the 
rotation of the shaft 7 thus continuing as 
long as the motor magnet 12 remains ex 
cited. The cams 8 carried by the E. 
shaft 7 are arranged to operate switc 
springs 13, forcing said springs into en 
gagement with outer contacts 15, or allow 
ing them to engage their alternate inner 
contacts 14, according to the positions of 

65 

said cams. As many cams and switches may be provided as the particular apparatus 
to be controlled may require. Certain of 
the switch contacts operated in the succes 
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sive positions of the movable switch ele 
ment may control circuits for the motor 
magnet 12. A special switch, such as shown 
in Fig. 6, is also preferably provided to con 
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 rotary ele 
ment is fully reached. As shown in Fig. 6, 
the cam 16 for operating the “local' switch 
is adapted to be engaged by a cam roller 17 
carried by a Ef switch lever 18. A 
spring 19 is arranged to act upon said piv 
oted lever 18 so as to press the cam roller 17 
against the edge of the cam 16. When the 
roller 17 rides upon a tooth or high part of 
the cam 16, said lever 18 closes a contact 20 
which controls the local circuit for the mo 
tor magnet. 
inclined edges, so that the cam roller 17, 
after riding over the point of a tooth, is 
forced down the opposite slope by the action 
of the spring 19, and thus tends to push 
against the cam to continue the rotation 
thereof until the roller 17 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 circuit 
will first be closed for the motor magnet 
through one of the springs 13 and one or the 
other of the contact anvils 14 or 15 of such 
spring. Then, as the motor magnet is ex 
cited and the shaft of the sequence-switch 
begins to rotate, the contact through which 
the motor magnet was initially excited inly 
be broken, but the local circuit will be main 
tained for the motor magnet through the 
contact 20 closed by the cam 16, and the ro 
tary element will thus continue to advance 
until the cam roller 17 reaches the bottom of 
the next notch of the cam lif. 
In the diagram Fig. 1 the switch springs 

of the sequence switch are not shown in 
their actiial arrangement, but are so is cated 
its to give a clear arrangement of the cir 
cuits and the operating cams are not 
shotyn. The positions of the rotary ele. 
ment of each sequence-switch in which any 
of its contacts (except contact. 20) are 
closed, are indicated by numbers placed ad 
jacent to such contacts; each contact being 
open in all positions except those indicated 
by reference numbers. For example, con 
tact 508 is closed in the first position, and 
in the 11th position, as indicated by the 
numbers 1, 11, placed adjacent thereto, and 
is open in all other positions. In the case 
of the special contact 20 operated by the 
cam 16, the numbers are placed on the op 
posite side of the switch lever 18, from its 
contact anvil, and indicate positions in 
which the contact is open, said contact be. 
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ing closed continuously while the otary ele 
ment of the sequence-switch is in ti' insit toe 
tween the positions indicated. It will be 
noted that the numbers are not consecitive 
between 5 and 13, but run 5, 9, 1 1. 13. 
and so forth. It will the refore e incle 1'- 
stood that the contact 20 is closed continu 
ously from the time the seqiance-switch 
leaves the 5th position until it reaches the 
tith, not stopling in the 6th, th Ol' St () - 
sitions. Said coli tact is also closed coi 
tinuously from the time the settle 'e-switch 
leaves the 9th position until it reaches the 
11th, and also from the tile it leaves the 
11th position until it eacles, the 13th. It 
the 5th, 9th. 11th and 13th positions, how 
ever, (and in all other positions the ili 
bers of which appa!") the contact 2) is ope: 
to permit the science-switch to cone to rest. 
in the positions so indicated. 

I have not illustrated in detail the send 
ing apparatus for dete' it the select 
ing operation: but I ha, 'lia grini):ti 
cally indicated certain switches for making 
changes in the electrical condition of the 
main circuit it a distant point, such as 
would in fact be made by the controlling or 
sending apparts. For the proses of 
this invention, it is immaterial how contec 
tion is made from the calling line to the 
trunk line 501, 502. which terminates in the 
selector; and it is likewise immateriai what 
type of sending apparatus is used to c. 1 
trol the selector. I)uring selection such coin. 
trol is effected from the different paints 
the mere opening and closing of the cir. 
cuit 501, 502, which terminates in the selec 
tor; and this circuit may be considered as a 
tiere extension of the circuit from the call 
ing line. After selection the control is ef 
fected by a ground connection associatel 
with the conductor 501. This connection is 
shown diagrammatically at 452. It will 
therefore he unnecessary to set forth the cir 
(iits, appa at is, and nicle of oileration of 
the conlete telephone exchange : silicient 
information being given here in to liable 
one skilled in the art to apply the presert 
it vention to a) a tonatic exchaic sys 
ten of any desireil type. w 
The apparatus and circuits to which I 

wish to direct : 'ticular attention are the 
two test relays ::3 and 3} 1 \ith their co 
tections and associated mechanisin, and the 
(’onnections () f the test tellinals of the lines 
shown in Fig. 2. 

iReferring first to Fig. 2. it will be note: 
that of the five sets of line termit is shown, 
the first set, (re:ding fron left to right 
represents in ordinary subscriter's line. 
The second, third and forth sets of termi 
als represent three trunk lines respectively. 

leading to a private branch exchange, and 
the fifth set of terminals represents another 
ordinary subscriber's line. It will be noted 

that the test tellinals (53 of ordinary sub 
sc, it is lines are connected, through the 
cit - if i'elity's of . ; (; lies, to the positive 
sole of a attery 300, the negative pole 
is 'ei is grotted. Fle same is true of 

the test trial (i." the last of tile group 
of three trunk lines le: it g to the rivate 
irrel; a change 3:2). The test terminals 
(39 of li the trilinks except the last are con 
sectet. Fogh the 'tit-oil 'elays of such 
tinks it the Czeit 'al office, to the negative 
role of it lattery 3)l, the positive pole 
whereof is or 'olded. 

Referring now to Fig. 1. it will be noted 
it two test 'ti, 's 323 and 391 are ar 

': i. ( t ) is "tirected in series in a test 
ei; it vici is completed from the test 
lishes ...} : the selector earth. in cei'- 
t; in hesitions of the secuence switch. The relay 323 is a neit 'al relay, responding to 
current of either tiarity: but it is of the marginal type, icing adjusted to respond 
o: v \\hen receiving the full current from 
the lattery 3 t) : 301. through the cut-off 
Irelay of a line. When the test brush 53 of 
! is selector is in coli tact with the test ter 
ni): of a line which already has a con 
not in at some other set of terminals, the 
test inly 3:23 wit! not receive the full cur 
rent. since it is shunted by the bath already 
(stai lished from another multiple terminal 
of the line tested. at the previously estab 
lished connection. In testing a busy line, 
the refore, ille marginal test relay 323 will 
not resond. The relay 391 is polarized, 
and will respond only to current of the 
piarity which is derived from the test ter 
minals (3:} of all trunk lines except the 
last in each group: the last trunk line of each group ha \ing a potential applied to 
its test erinal of the same polarity as that 
which is applied to the test terminals 63 of 
ordinary lines. The polarized test relay 
3:) wi}i respond to current received from 
the test te: minal of a line, whether such 
line is hisy or not. The polarized relay 
:39 hits, in acilition to its main winding 
392, which is included with the relay 323 in 
the test circlit, a locking winding 393 of 
feeble energizing power. This locking 
winding is stificient to hold t, the relay 
a 'nature while the rush is passing from 
ine test terrain:l to the next, but is so ad 
isied with resert to the winding 392 that 
upon the assage of current of the oppo 
site polarity through the winding 392, the 
polarized test relay will be immediately de 
energized and the armature retracted. As 
will h(refter be described in detail, the 
two rel: vs 3:23 and 391 in the testing cir 

s 
cit act in combination to determine 
whether the selector shall seize the line 
tested and transmit a ringing or calling 
signal to the called station, or whether a 
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tant calling or controlling point; or 
whether the selector shall further advance 
its brushes to the next set of line terminals in 
their path, or an intermediate trunk line, of 
a group leading to the same private branch exchange. 
The operation of the selector and its 

associated apparatus is as follows: When 
the circuit of the trunk line 501, 502, is com 
pleted at the distant calling or controlling 
point, a line relay 520 is excited by current 
from the free pole of grounded battery 504, 
through the winding of said line relay, 
through one winding of a repeating coil 
570, which inductively unites the two parts 
of the trunk line 501, 502, permitting the 
inductive transmission of telephone cur 
rents between the two sections thereof, to 
line conductor 501, and thence to the dis 
tant controlling point, where said conduc 
tor may be connected through a stepping 
relay 30S of a sending apparatus, and 
through the back contact of a stop relay 
309 of the sending apparatus, to the other 
line conductor 502, thence through another 
winding of the repeating coil 570, and 
through a normally closed contact 505 of 
the sequence-switch associated with the se 
lector, to earth. . The line relay 520, when 
thus excited, closes at its front contact a 
circuit from earth through a contact 508 of 
the sequence switch, closed in the 1st or 
normal position, through the motor magnet 
507 of said sequence-switch, to the free pole 
of the grounded battery 506. The sequence 
switch is thereby moved to its 2nd position, 
in which contact 526 is closed, whereby the 
line relay 520, which remains excited, com 
pletes at its front contact a circuit from 
earth through said contact 526 and power 
magnet 77 of the selector to the free pole of 
the grounded battery 525. The magnet 77 
causes the power plate 78 of the selector to 
be drawn into engagement with the friction 
driving disk 75, which is constantly rotat 
ing, so that the rotary element or brush 
carrier of the selector is driven thereby, to 
advance the brushes. As soon as the brush 
carrier begins to rotate, the cam 80 forces 
the contact spring 81 into engagement with 
the contact anvil 82, and thereby completes 
a circuit from ground through said contact 
S1, S2, through contact 532 of the sequence 
switch to the motor magnet 507 of said se 
quence-switch, and free, pole of grounded 
battery 506. The sequence-switch is thus 
moved to the 3rd position, in which a set 
of brushes may be tripped. As the roller 
85 of the interrupter rides over the toothed 
segment 88, the contact 86, 87, is alternately 
made and broken, and at each step a short 
circuit is thereby completed from line relay 
520, through contact 522 of the sequence 
switch, back contact 528 of the trip magnet 
67, and interrupter contact 86, 87, to earth, 
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short-circuiting the distant stepping mag 
net 308. Impulses are thus delivered to the 
stepping magnet 308 at the distant control 
ling point as the brush carrier of the se 
lector rotates, and these impulses may be 
used to control the selecting operation, by 
causing a step-by-step mechanism at the 
sender to operate in unison with the point 
to-point advance of the selector. 

hen the sending apparatus has taken a 
predetermined number of steps, it may 
cause the stepping circuit 501, 502, to be 
broken, as bin relay 309. The breaking of 
this main cuit will cause the line relay 
520 at the elector to be released. This will 
leave the urip magnet 67 connected in series 
with the power-magnet 77, over a circuit to 
ground through contacts 530, 551 and 553, 
said trip magnet having been short-circuited 
by the path through contact 526 of the se 
quence-switch and front contact of the line 
relay 520, until said line relay was released. 
As the brush-carrier frame of the selector 
continues to rotate after the trip magnet 67 
is excited by the removal of the short cir 
cuit controlled at the front contact of the 
line relay, the first of the latch arms to 
reach one of the tripping lugs 66 which 
have been thrust into E. path of said latch 
arms by the trip magnet 67, will be engaged 
by such lug and detained sufficiently to re 
lease the three brushes normally held by 
such latch arms. These brushes will thus be 
rocked upon their pivots by their springs 54, 
55, 56, and their outer ends thrust into con 
tact with the grounded metal plate 70. The 
particular set of brushes which is thus 
brought into service will depend upon the 
number of steps through which the selector 
had advanced before the trip magnet was 
excited; that is to say, upon the number of 
steps which the sending apparatus took in 
unison with the selector before breaking the 
line circuit which released the line relay and 
caused the set of brushes to be tripped. 
When the test brush 53 of the set which is 

tripped makes contact with the grounded 
metallic segment 70 of the selector, a circuit 
is completed from battery 504, through the 
line relay 520, contact 538 of the sequence 
switch, plate 43 (which is connected through 
the tongues 56 to all the test brushes 53 in 
multiple) through the test brush 53 of the 
particular set which was tripped to the 
metal segment 70 and earth. This circuit 
causes the relay 520 to be again excited, re 
establishing the short circuit of the trip 
magnet at the front contact of said relay. 
When the rotary element of the selector 

has advanced to such an extent that all the 
brushes have been carried beyond the range 
of the tripping lug (although no more 
brushes can be tripped because the trip mag 
net has been released and its armature in 
recovering has retracted the trip bar 64) the 
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can S() alloys to six S i t ( ; ; ; ; it inti 
contact with a vil S}. This coule' 's ' ' '- 
cuit from ground the ligh s i? 
contact S3, ' , !: ' '...} f : ' si'i it'll 'e- 
switch (): (i) ; ; ; ; ; , , , '' () f. 
where y sail i. s. viii-ii is in e i t . 
its 4th position. in his sitioi! the t!'ii 
agnet is era: eitly c't it (, lit of 'it': it ly 

the opening (if cout it’t 31. 
In the type of sie, for slit is , in he raw - 

ing. the ses; c) *S is it'. it is with at 
(N'a note) is a di : " : if the not elies 'e re 
senting positions i \ich ille si'it' to 
l, rushes rest up i t tie isle it! I'll als, \s 
the brushes leave the serient i? at the ent 
of the trip range, the inter it: 'i le S. 
rides up on a sing ('oth S: the son't 
SS. and y closis: ct it: it S3, S. maintains 
a circuit for the lite rejay 20, it rogi con 
tact 52 it the sellence. switch. As the in 
terrupter rolley" S, asses down fro: the 
long tooth into the first litti in advance of 
the series of notch's roles). It ling is title 
('t necting criti is tie sley't or usines, 
the circuit c introlled y tie it 'trut ('' ' - 
tact S(5. S. is role i. it tie inst of a new 
series of selecting in list's is a lies to the 
Iain conductor ()i leading acji i , the lis 
tant controlling pil. i.e. cil cit 
have been again coneted it is seud: (); 
contriling point by this title, so that the 
sending aparatus Yili i}e agail: ill (indition 
to receive ail res); ind t selecting it aptises, :as before. 
When he selector as adva: 'el its 

brushes to the tei'i) inas of the desired tile 
(this advance having been measured oil at 
the sending aparat its y the inpulses re 
('eived from the select () the circuit () , 
502, will be opened at the sending all a ratls, 
as by the action of a stol) relay 30, and as 
the interitter roller S5 ente's the notch in 
the to othed segnicut SS corresponting to the 
position the brush carrier in \vich tic 
selected set of brushes rest poli the termilia 
of the desired line, the contact St., ST, is 
opened, and the line relay 20 is releast'. 

Before, however, the line relay 5:20 has 
been released, a test circuit has lee con 
leted at the contact 552 of the serience 

switch, which circuit, inder conditions to be 
hereinafter de-rribed, will energize a jelay 
to close an at eative circuit to maintain 
the energizatio of this powei' agile and 
contii is tie inn? Veiteit of the its carrier 

st ". 

frame. This test circuit is he raced from 
the test tellinitial if the line tip on the telli 
nals of which the rises rest. aid to winct 
a lot ential is supplied through the cut-oit 
relay of such line, to the test kyrush 3 of the 
selector, contact 552 of the sequence-switch, 
windings of the test relay 3:23, winding 392 
of the polarized test rely, c intact 55 of the 
sequence-switch, to earth. The aiternative 
circuit referred to may be traced from bat 

7 

tery 5:25, power-magnet 7, front armature 
tact S of the polarized test relay 391, 

at back to a 553 of the test relay 323 to 
earth. This, alternative circuit will only he 
tised at slich ties is the polarized tes 
rely 3') is energized and the test relay 3:2: 
is tenergizei. on the release of the line 
rely 3:20. the circuit, through the contact 
243 (it the serience switch to the lower mag 
st it is iroken. and unless the alternative 

ci'i' it t ) the liver magnet has been closed, 
the 1st-carrier frame will cease to rotate 
in the selected set of brushes will be 
lor:light rest upon the desired set of line terminals. 

, is the a nature of the line 'elay 5:20 
re: cines its back contact a circuit is con 
latei from ground through the contact 

is of tile sequence-switch, to the not ); 
magnet 50 and battery ... }{5, whereby the 
settlene? switch is moved t () (ift in position, 
'file test circuit which was completed in the 
foll: th (sition of the st: 1ence-skiich is 
nail airneil in the fifth (sition. if the in 
Selected, and to wiict the ori ish is rest 
When the relay is released, is a "liary 
st list' it? - ijne : { y", it it the test 
relay Viji has e reso: let and the altena 
tive circuit fisi' ent: givit: , ) "a nigliet 
will be lost, since the tire it, th'o igli 
the test ei'i it is is of the 'cle politi'ity 
to energize the poil rized reta v 39, if the 
till tested is a ('dia 'V' iii)Serirse's line 
a nii is lot bisy, the test relay 3:2:3: one will 
res (nd: in either of these cases the alter 
initive cite it to the lower magne not. 
having jet closed, the 'lish carris' fiane 
will ino, e o f: 'the'. If the line tested is 
the first ti'iti, line, or any it tenediate 
ir fak in of a gro: ), any osie of which vil 
serve the lost of the callins sti):scribe)', 
as in cist of a o 'ot of trials leadils to a 
private li"; it'll exchange. tie to a fived test 
relay 3: 'it it ye responded. The nar 
giri: test 'eity, lowever. Wiii i esrid only 
in 'ase the line tested is free. : the refore 
if the line tested is fires tie legizatio of 
the test relay 3:2, wii have ' ' (nied the 
closure of the tternative (i.e. it to tis. 
power-matrict 7 and the brush-t'ie' 
frame will stop). If, however, tit’ in(: tested 
is isy, tie to a rized test relay having bee 
energized has closed the alternative ("icit. 
to the power inning jet ... and the list, -t: '. 
tier f": are willi to till it to love listi the 
'lishes l'est up on the lye N t set of terminals, 

at which time, an ill before the hower-lilaginet 
as heet alo', it to leinei's rize, the test 

operation will be repeated. If the line test 
el is the final trunk line in a group of trunk 
illnes, the test operation Will be the same as 
for an ordinary subscriber's line and need 
riot be again described. 
As the sequence switch reaches its 5th po 

sition, in which the busy test is made, a cir 

is: ) is 
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cuit is completed for the motor magnet 507 
of the sequence-switch, either through con 
tact 541 and the back contacts 551 and 553 
of the test elays 391 and 323, respectively, 
or through, contact 40 of the sequence 
switch and front contact of the test relay 
323, according as said test relay 323 is inert 
or excited. The sequence-switch is arranged 
to run through to its 9th position, under con 
trol of the circuit through contact 541 and 
back contacts of the test relays unless sufi 
cient cirrent is received from the terminal 
of the tested line to energize the relay 323, 
or unless the line tested is a trunk line from 
the test termina whereof a potential is de 
rived of a polarity suitable to operate the 
polarized relay 391. 

In the 9th position of the sequence-switch, 
in which it is stopped in case neither of the 
test relays is excited, a contact 542 is closed 
in which the free pole of the busy tone in 
terrupter 36) is a plied to the trunk line 
02, to give a bitsy signal at the distant call 
ing or ('introlling point in a well known 
mannel. I case the line tested is a trunk 
line to the test terminal 63 whereof a nega 
tive potential is applied, which is the case 
with each truk line except the last in each 
group, the polarized test relay 391 will be 
excited and will break the circuit for the 
motor magnet 507 before the sequence 
switch can leave the 5th position. If now 
the marginal test relay 3:23 does not respond, 
as in 'ase the line tested is busy, the alter 
1, ati, ( (icit he'eir before tescribed will be 
conleted fron battery 5:2, through power 
mi: , t t 7 of the selector, contact 55S of the 
noiarized test relay and back contact 553 of 
tie largin: test relay, to earth. This cir 
cuit has been established before the power 
tnagliet 77 his released the power plate 73. 
and the brisles will not be allowed to stop 
upon the ternii):lls of the trunk line so test 
ed, bit the rotation of the brush-carrier will 
he continued until the test brush reaches the 
terminal of a trunk line of the group which 
is free, or intil said test brush reaches the ter 
iiinal of the last trink line of the group. 
This last traik i.e. lts its test terminal con 
nected to battery of the same polarity as an 
ordinary line, and if it is busy neither test 
relay 323 nor 391 will be excited, and the cir 
cuit for the notor imagnet of the sequence 
switch will be coinpleted through contacts 
541, 551 and 553 in series, causing the se 
quence-switch to run through to the 9th or 
busy back positioI, in which it will sto). 

Inmediately after the conclesion of each 
selecting operation which is determined by 
the opening of the circuit 501, 502, at the 
distant controlling point, a ground is placed 
upon the conductor 501, to cause the line 
relay 520 at the selector to be excited, this 
relay remaining excited during the connec 
tion. This ground connection for control 
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ling the line relay 520 is located at the dis 
tant controlling point and need not be de 
scribed, as it forms no part of this inyen 
tion, but is shown diagrammatically at 452. 
When, as in the case of the failure to get a connection and the receipt of a busy signal 
at the controlling point, the connection with 
the trunk line 501, 502, at the controlling 
point is taken down, the ground connection 
452 will be opened and the line relay 520 
will be released and will cause the selector 
to be restored to normal condition, as will 
hereafter be described. In case the line 
tested is free, however, the test relay 323 in 
its l'esponse will close a circuit from ground 
through its front contact and contact 540 
of the sequence-switch, to the motor magnet 
of said sequence-switch, and battery 506. 
The contact 540 remains closed from the 
5th to 9th positions inclusive, of the se 
(quence-switch, so that the latter does not 
stop in the 9th or busy back portion, but 
runs through to the 11th position, the local 
contact 20 being closed while the sequence 
switch is in transit between the 9th and 11th 
positions. 

in the 11th position a circuit for the mo 
tor inaget 50 malv be completed through 
contact 50S and the front contact of the line 
relay 520; and unless the connection has 
been prematurely taken down at the distant 
controlling point the line relay 520 will still 
be excited, and the sequence-switch will con 
tinue to advance from the 11th position to 
the 13th, contact 20 being closed while the 
switch is in transit. 

In the 13th position the contacts 536 and 
537 are closed, connecting the poles of the 
ringing generator 556 to the line brushes 51 
and 52 of the selector, thus applying ringing 
citri'ent to the called line. This ringing cur 
rent will operate the call bell 571 at the sub 
station of an ordinary subscriber's line, or 
it will operate the annunciator drop 471 
which is normally connected in the circuit 
of each trunk line at the private branch ex 
change. Upon the response of the called 
party in the usia way, the closure of the 
circuit of the called line through the low 
resistance telephone apparatus at the called 
station ('a list's an increased iow of current 
through the supervisory relay 557, causing 
said relay to attract its amature. This com 
pletes a circuit from ground through the 
front contact of Said supervisory relay, con 
tact 543 of the sequence-switch to motor 
magnet 507 thereof and battery 506; where 
by th& sequence-switch is moved to the 14th 
position. In this position the contacts 561 
and 562 are closed, completing the telephone 
transmission circuit for the trunk line from 
the repeating coil 570 through to the called 
line. Responsive to the operation of the two 
relays, that is, the supervisory relay 557 and 
the selectar, sequence - switch, as just de 
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scribed, talking current is supplied to the 
called party from battery 571. 
When the connection is taken down at the 

distant calling or controlling point, and the 
ground connection of the till conductor 
501 opened. the line relay '2) is releastei, 
in it closes a circuit from groilind through 
the back contact of sail line relay, contact 
54 of the sequence-switch to motor nagnet 
50 thereof. :nd battery 506. The sequence 
switch is the 'eilore moved to the 15th posi 
tiot), in which contacts 561 and 562 are 
opelle I, an 'ontact 56 closed, the latter 
''): 'leting a circuit from battery 525, 
tit 'ol gll the powei'-magnet it of the selec 

}}'', 'o) tact .56 and back contact of the line 
'ely 2) to earth. The power-magnet 77 
is this excited, and as the rotary element of 
life stilecto' is i () V displaced from its nor 
l; it ) sition, the surface of the power plate 

3 will be nearer to the reti'n roller 74 than 
it is to the driving roller 7, so that said 

it 3 will be attracted into engagement 
w it!; the 'eturn roller 74, and the brush 
car'it' is rotated b:ck toward its normal 
position. When the can S0 in this return 
it lov einent closes contact S1, 82, a circuit is 
s') pleted from ground through contact 
:32 of the sequence - switch to the motor 
lagnet 507 of said sequence - switch and 
attery 506, whereby the sequence - switch 

is an oved to its 16th position. As the 
rotary element of the selector reaches its 
formal position the cam 80 allows the 
sy, ring Si to close against contact anvil 
*:3, thereby completing a circuit from ground 
through contact 533 of the sequence-switch 
t; the notor magnet thereof, whereby the 
secuence-switch is moved on to its normal 
positiou, having completed a full revolution. 
"the whole apparatus has now been restored 
i () normal condition. It will therefore ap 
le: ' that the terminals located in the selec 
toi may be divided into two classes or 
groups, first, those at which the movement 
of the brush-carrier must stop, such as those 
associated with ordinary subscribers' lines 
and the last trunk line of a group of trunk 
lities, and those at which, if busy, it is de 
sirable that the brush-carrier should con 
tinue in notion. It should be noted that in 
practice the cut-off relays connected to all 
of the first class or group of terminals are 
connected to one battery of the proper po 
larity, and all of those connected to the 
other class or group are connected to an 
other battery of the opposite polarity. 

It will be observed that the supervisory 
relay 415 controls the supervisory lamp 413 
and is in turn itself controlled by alterna 
tive circuits through the busy back and 
through the armature of the relay 557. The 
lamp 413 consequently serves at various 
times to indicate that the line called is busy, 
that the party upon the line called has an 
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swet'el or that a disconnection is desired. 
This a tri'angement being simple and well 
it illu'st UOtt Will not be further described. 
it will also be observed that the arrange 
i! it wherely the line relay 520 and the test 
'elay 323 coli ' ) alternative contriling cir 
('lits at their roit and lack 'til tacts, re 
sectively. lot only simplifies the circuits 
till i'ell'es, the allot it of necessary appa 
ratus, but also reuder's the operation if Sich 
tire it saill apparatus inerring and posi 
live. This is particularly apparent in the 
t"ase of the test relay. wherein the circuits 
which control the only two alternative op 
erations necessary or possible at the time the 
test relay is brought it to service are closed 
'V tie a 'll lattire of the relay at its front and 
lack (") it acts, "espectively, depending upon 
yl)ether (I lot the relay is energized. A 
false or in perfect operation of the appa 
latus at this important stage in the opera 
tion is, therefore, manifestly impossible. 
The same conditions ex 1 in hardly less de 
gree in connection with the line relay 52) 
and the circuits controlled by it. 
Having described iny invention, what I 

claim as liew and desire to secure by Let 
ter's late it is:- 

1. In a telephone exchange system, the 
'Olilloitation. With a selector having access 
10th to Ordinary subscriber's lines and to 
groups (if trunk lines. of contact brushes, 
tileans for act V ancing said brushes into con 
tact with the terminals of the desired line, 
a circuit controlling the further advance of 
said li'lishes, a test circuit, a test relay ener 
gized when the test circuit includes the test 
'll tact of Ole of a group of trunk lines 
othel' than the last of the group to close 
said ('i'('t it to further advance said brushes, 
a locking Winding on said relay in a local 
('i'cuit and means for definergizing said re 
lay when the test circuit includes the test 
terminals of an ordinary subscriber's line or 
the last trunk line of a group. 

2. In a telephone exchange system, the 
combination with an automatic selector, of 
lines terminating, therein comprising ordi 
nary subscribers lines and groups of trunk 
lines, a test terminal for each line, a source 
of cirrent connected with the test terminals 
of the ordinary subscribers' lines and the 
last trunk line of each group of trunks, a 
source of current of opposite polarity ("on 
nected with five test terminals of the trunk 
lines other thai, the last of the group, con 
tact brushes ir said selector, means for driv 
ing said brushes, a test circuit including the 
contact brush adapted to contact with the 
test terminals, and a polarized relay having two windings, one if said windings being 
included in the test circuit, the other of said 
windings being of feeble energizing power 
and included in a local locking circuit, said 
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initially energized only when the test brush 
is in contact with a test terminal connected 
to the second mentioned source of current 
and such that when the test brush is in con 
tact with a test terminal connected to the 
first source of current, the energization due 
to said locking winding will over-bal 
anced and the art nature retracted. 

3. In a telephone system the combination 
with a calling line, of a connector. Switch 
containing terminals of trunk lines and of 
ordinary subscribers' lines, test terminals for 
said lines divided into two classes by reason 
of their being connected to sources of cur 
rent of different polarity, a Source of ring 
ing current, a busy back, a sequence switch, 
a movable contact member for the connector 
switch, a test circuit, means including an 
electromagnetic clutch for advancing said 
contact member into engagement with a pre 
determined line terminal so as to colmplete 
said test circuit, means for causing. Said 
sequence switch to move into busy back posi 
tion when a busy line is encountered whose 
test terminal is of one class, means for pre 
venting such a movement of the sequence 
switch if the test terminal encountered is of 
the other class, and for connpleting a circuit 
for the electromagnetic clutch whereby the 
movable contact of the connector Switch 
may be advanced to test in succession al 
group of trunk lines until either an idle one 
is found or a test terminal of the first ciass 
again encountered, and means for thereupon 
advancing the sequence Switch either to 
ringing or busy back position depending on 
whether or not an idle trunk has been found. 

4. In a telephone system the combination 
with a calling line, of a connector Switch 
containing terminals of trunk lines and of 
ordinary subscribers' lines, test terminals for 
said lines divided into two classes by reason 
of their being connected to Sources of cur 
rent of different polarity, a source of ring 
ing current, a busy back, a sequence switch, 
a movable contact member for the connector 
switch, a test circuit, means including an electromagnetic clutch for advancing said 
contact member into engagement with a pre 
determined line terminal so as to colnplete 
said test circuit, means for causing said Se 
quence switch to move into busy back posi 
tion when a busy line is encountered whose 
test terminal is of one class, means for pre 
venting such a movement of the sequence 
switch if the test terminal encountered is of 
the other class, and for eompleting a circuit 
for the electromagnetic clutch whereby the 
movable contact of the connector switch 
may be advanced to test in succession a 
group of trunk lines until either an idle one 
is found or a test terminal of the first class 
again encountered, and means for interrupt 
ing said last named circuit upon the hap 
pening of either event and permitting the 
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sequence switch thereupon to advance either 
to ringing or busy back position depending 
on whether or not an idR trunk has been 
found. 

5. In a telephone system the combination 
with a calling line, of a connector switch 
containing terminals of trunk lines and of 
ordinary subscribers lines, test terminals for 
said lines divided into two classes by reason 
of their being connected to sources of cur 
rent of different polarity, a movable contact 
member for the connector switch, a source 
of ringing current, a busy back, a sequence 
switch having ringing and busy back posi 
tions, a test circuit including a marginal test 
relay and a polarized test relay, and circuits 

R 

adapted to be completed in contacts of said 
test relays to determine, in accordance with 
the condition of the engaged test terminal, 
whether the sequence switch shall remain in 
testing position or go either to ringing or 
busy back position. 

3. In a telephone system the combination 
with a calling line, of a power driven con 
nector switch containing terminals of trunk 
lines and of ordinary subscribers' lines, test 
terminals for said lines divided into two 
classes by reason of their being connected 
to sources of current of different polarity, a 
source of ringing current, a busy back, a 
sequence switch, a movable contect member 
for the connector switch, a test circuit in 
cluding a marginal test relay and a polar 
ized test relay, means including an electro 
magnetic clutch for advancing said contact 
member into engagement with a predeter 
mined line terminal so as to oth said 
test circuit, circuits adapted to be completed 
in contacts of said test relays to determine, 
in accordance with the condition of the en 
gaged test terminal, whether the sequence 
switch shall remain in testing position or go 
either to ringing or busy back position, and, 
while maintaining said sequence switch in 
testing position, to also complete a circuit 
for the electromagnetic clutch whereby the 
movable contact member may be advanced 
until an idle trunk is found or all of them 
have been tested. 

7. In a telephone exchange system the 
combination with an automatic switch, of 
trunks and individual lines to be tested 
thereby, a sequence switch, a differentiating 
test means for determining, first, whether 
the trunk or line to which the switch has 
been directed is busy or idle, and if idle to 
cause said sequence switch to move to ring 
ing position, second, if said trunk or line be 
busy to determine whether the contact is that 
of a trunk or of an individual line, and if di 
a trunk to cause said automatic switch td 
test the trunk contacts one after another in 
search of an idle trunk, and when an idle 
trunk is found to then cause said sequence switch to move to ringing position, third, if 
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said line is a busy individual line or if no brush for saidselector, sources of current of 
idle trunk line was found, to cause said se- different character adapted to be connected 
quence switch to move to busy back position. to said test terminals, two test relays con 

8. In a telephone exchange system, the nected to said brush adapted to discriminate 
5 combination with a selector, of a motor mag- betweei, the different sources of current, and 20 

riet therefor, a busy signal appliance, a ring- local circuits for said Inotor magnet, busy 
ing generistol, a marginal test relay, a po- signal appliances and ringing generator con 
larized test relay, and local circuits for said trolled jointly by said relays. 
motor magnet, busy signal appliance and In witness whereof, I hereunto subscribe 

10 ringing generator controlled jointly by said my name this 19th day of April A. D., 1909. 25 
relays. 9. In a telephone exchange system, the FRANKR. McBERTY. 
combination with a selector, of a motor mag- Witnesses: 
net therefor, a busy signal appliance, a ring- D. C. TANNER, 

'' ing generator, test terminals and a test IF. T. WooDw ARD. 


