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. 1,128,701. 
Application filed May 19, 1903. 

To all whon, it may concern. 
Be it known that we, FRANK. A. LUNI). 

QUIST and JoHN J. BROWN RIGG, citizens of the United States, residing at Chicago, in 
5 the county of Cook and State of Illinois. 
have invented a new and useful Central 
Station Switching Apparatus for Auto 
natic Telephone Systems, of which the fol 
lowing is a specification. 
This invention relates to central station 

switching apparatus for automatic tele 
phone systems. 

10 

The object of the invention is to simplify. 
and improve the construction of switching 

15 apparatus at the central station for auto 
mitic telephone systems and to render the 
same efficient in operation. 
A further object of the invention is to 

provide a, call bell at each subscriber's sta 
20 tion, all the call bells being operated from 

a main generator at the central station. 
A further object of the invention is to 

provide means whereby when a called sub 
scriber's line is busy, the calling subscriber 

25 receives a “busy signal, which does not 
disturb the called subscriber. 

()ther objects of the invention will appear 
hore fully hereinafter. 
The invention consists substantially in 

30. the construction, combination, location and 
a'i'angement of parts, all as will be more 
filly hereinafter set forth, as shown in the 
: ('c' impanying drawings, and finally pointed 
: it in the appended claims. 

Referring to the accompanying drawings, 
it id to the various views and reference signs 
apiearing thereon-ligure 1 is a view in 
front elevation of a central station switch 
ing apparatus. embodying the principles 

40 of (ir invention. Fig. 2 is a view in side 
elevation, looking from the left of Fig. 1. 
Fig. 3 is a view similar to Fig. 2, looking 
from the right-hand side of Fig. 1. Fig. 4 
is a rear elevation. Fig. 5 is a top plan 

45 view showing the parts in the normal posi 
tions thereof. Fig. 6 is a view similar to 
Fig. 5, showing the parts in actuated posi 
tions. Fig. 7 is a view in horizontal sec 
tion on the line 7-7, Fig. 3, looking in the 

50 direction of the arrows. Fig. 8 is a broken 
detail view in section on the line 8-8, Fig. 
4. Coling in the direction of the arrows, 
Fig. 9 is a detached detail view in plan 
of the contact operating latch. Fig. 10 is 

35 
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a similar view in side elevation of the con 
struction shown in Fig. 9. Fig. 11 is a view 
in diagram illustrating the application of 
the principles of our invention. 
The same part is designated by the same 

reference sign wherever it occurs through 
out the several views. 

In automatic telephone systems as ordi 
marily installed circuit connections between 
the circuit wires of subscribers have been 
completed through a common conductor at 
the central station. 
circuit connection is to throw the entire 
system out of balance; that is, the pressure 
on one side of the telephone instruments 
is greater than the pressure on the other 
side. This is objectionable, for the reason 
that it frequently produces inductive cross 
talk on adjacent lines. Another objection 
to this method of central station connec 
tion employing a common bus wire or con 
ductor at the central station is that in the 
case of service wires or conductors of any 
considerable length the connection of such 
wires to the common conductor at the cen 
tral station results, in effect, in grounding 
such conductor, thereby producing the same 
ill effects of an unbalanced system. 

It is one of the special purposes of our 
present invention to avoid this objection. 
and we accomplish this result by providing 
true metallic circuit conditions in which the 
total resistance in each of the legs of the 
metallic circuit is the same, thereby produc 
ing a balanced condition of the circuit. and 
preventing the inductive cross talk which 
has been common heretofore in automatic 
telephone systems. In accomplishing this 
result we avoid the use of spools in series 
in the line circuits. and in place thereof 
we employ spools of high resistance bridged 
directly across the talking and ringing cir 
cuit of the line wires. These spools of high 
resistance bridged directly across the line 
wires necessitate the use of a higher volt 
age of current for the proper operation of 
the system. but they produce a balanced con 
dition in the line circuit, which prevents 
inductional cross-talk. and also enables us to operate over lines of greater length. More 
over in the operation of telephone systems 
employing low voltage of operating cur 
rent, a current of high amperage is neces 
sary. This is objectionable, for the reason 

The result of such 
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that the difficulty of maintaining a proper 
amperage is increased on account of leak 
age, and any fall of the amperage below the 
proper point results in a failure of the ap 

0. 

S, 

20 

25 

30 

35 

40 

45 

50 

55 

60 

5 

paratus to properly operate. 
Another feature of our invention is the 

employment of a central station generator 
for the signal device at the various sub 
scribers stations employed in the system. 
The use of a generator at each subscriber's 
station of sufficient capacity to ring all the 
telephone call bells on the same line adds 
materially to the cost of an installation. 
We avoid this objection by employing a 
central station generator for the entire sys 
tem, thus dispensing with a separate gen 
erator at each subscriber's station, thereby 
materially reducing the cost of installation 
and thus permitting an increased number of 
subscribers to be supplied by each circuit, 
the number of subscribers on each line be 
ing limited only by the capacity of the cen 
tral station generator. 

In securing a balanced condition in a corn 
plete metallic circuit in accordance with 
the principles of our invention, we employ 
two pairs of spools or coils of high resist 
ance as a bridge across the two line wires, 
said spools of high resistance being ar 
ranged in series with each other, and a con 
nection is made. at a point between the two 
pairs of spools to one side of a battery or 
other source of current, the other side of 
such battery or source of current being 
grounded. This arrangement enables us to 
dispense with the third or common return 
or field wire, and this is a most important, 
consideration as it results in greater econ. 
omy in installation of the system. . 
In carrying out our invention, we bring 

the two wires of each subscriber's line to 
the automatic switch at the central station, 
and arrange the terminal of one of the wires 
of each subscriber's line in one system of 
contact points over which operates a contact 
arm, and the terminal of the other line wire 
of each subscriber's line in another system 
of contact points, over which operates a co 
operating contact arm. A convenient ar 
rangement for carrying out this system is to 
arrange one series of contacts in a circle 
and the other system of line wire terminal 
contacts in a concentric circle, and we 
mount the respective coöperating contact 
arrins upon a rotatable shaft, said arms be 
ing conveniently arranged to extend dia 
Inetrically opposite each other and radially 
from such shaft, and we provide a magnet 
controlled ratchet mechanism for imparting 
a step-by-step rotation to the shaft carry. 
ing such arms, and a magnet controlled re 
lease mechanism for returning or restoring 
the contact arms to initial or normal posi 
tion. The magnet spools which operate the 
ratchet nechanism of each switch mech 

28.7) 

anism at the central station constitute one of the pair of high resistance coils employed 
in the bridge across the subscriber's line 
wire, as above indicated. Of course, it is to 
be understood that a switching apparatus at 
central station as illustrated in the accom 
panying drawings, and as will be herein 
after more fully described in its details of 
mechanical construction and arrangement, 
is employed for each subscriber to the sys 
tein. One of the line wires of the sub 
scriber is led to one of the contact arms of the switch apparatus corresponding to that 
subscriber's line, and the other line wire of 
the subscriber is led to the other contact, 
arin, and the various pairs of contacts over 
which said contact arms operate are in elec 
trical connection with the respective auto 
matic switch at central station of the other 
subscribers to the system. The release of 
the ratchet mechanism is effected by the energization of the nuagnet spools, the cir 
cuit of which is controlled by the joint or 
coincident closing of the circuit of the actu 
ating magnet and of a relay magnet, here. 
in after to be more particularly described; 
the relay magnet spools and the ratchet op 
erating magnet spools employed in connec 
tion with each switch system comprising the 
two pairs of iridging spools across the line 
wire of the subscriber. Each switching ap 
paratus is equipped with a magnet which 
controls the “busy test. 

Generally, the foregoing explains the 
principles of operation of our invention, and 
while we have shown and will now describe 
one specific construction and arrangement 
of apparatus for carrying the principles of 
our invention into practical operation, we 
do not desire to be limited or restricted to 
the exact and specific details of construc tion and arrangement shown. 
We will now describe a construction and 

arrangement (if an automatic switch device 
at central station embodying the principles 
of our invention, which we haye found 
simple in construction and arrangement and 
efficient for the purposes desired. 

Reference sign. A designates a base, which 
in the form illustrated comprises a metallic 
ring, suitably counterbored on the under 
edge thereof, as host clearly indicated in 
Fig. 8, to receive an insulating disk, B, in 
or through which are received the coöper 
ating pairs of terminal contacts, indicated 
at C, D; C designating the outer ring of 
contacts, and D the inner ring of contacts. 
Each insulating disk B contains one pair of 
contacts for each subscriber to the system, 
one member of each pair forming one of the 
outer circular series of contacts, and the 
other forming one of the inner series of 
contacts, and each coöperating pair of con 
tacts at each switch is connected electrically 
with the line wire of the corresponding sub 
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scriber's line and also to the corresponding 
Ypair of terminal contacts at each of the 
other switches. 

- E designates a rock-shaft, suitably jour 
naled centrally with respect to ring A and 

5 insulating disk B. 

O 

5 

Rising form the base ring A, are, stand 
ards or uprights F, forming supports for 
the operating parts of the ratchet mecha 
nism, by E. rotative movement is im 
parted to the ratchet mechanism through 
which shaft E is actuated, and also afford 
ing convenient means for attaching the 
switch mechanism to a baseboard or other 
convenient support at the central station. 
Suitably supported upon the uprights F is 
a plate G. carrying centrally thereof a bear 
ing, H (see Fig. 8), for shaft E. A spring 
J, is arranged to oppose the rotative move 

20 ment of shaft E, and normally exerts its 
tension in a direction to return or restore 
said shaft to initial position when said shaft 
has been rotarily displaced. Suitably con 
nected to rotate with shaft E, are conduc 
tor-arms K, L, the conductor arm IK operat 
ing over the series of contacts. C contained 
in the outer circle or ring of contacts, and 
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the contact arm I, operating over and in co 
operation with the series of contacts I), 
forming the inner ring. The contact arm L 
is in electrical connection with shaft E, and 
through said shaft with the plate G, up 
rights F, base ring A, and the ratchet mech 
anism operating arm or armature presently 
to be referred to, these parts constituting 
what we will call the mass or base of the 
switch. The contact arm K, coôperating 
with the outer series or circle of contacts C, 
is suitably insulated from shaft E, as by 
means of an insulating disk M mounted 
upon to rotate with said shaft. A conven ient arrangement is shown for mounting the 
contact arm i tipon to rotate with shaft E, 
wherein said arm is carried by an externally 
threaded split and slightly tapering sleeve 
N. adapted to be slipped upon shaft E and 
to be clamped thereto by means of a nut O, 
as most clearly shown in Fig. 8. Loosely 
sleeved upon shaft E, is a ratchet disk P. 
This 'atchet disk is provided with periph 
era 'atchet teeth, indicated at Q, with 
which coöperates a spring pawl R, carried 
upon an arm S. suitably pivoted upon the 
plate G, and connected to the armature. T 
of the operating magnet spools A. A plate 
IB', connected to but insulated from arm S. 
has connected thereto a retractile spring C, 
the tension of which may be adjusted in any 
suitable manner, as, for instance, by the rod 
D', said spring operating to retract th ar 
mature T, as soon as the circuit of magnet 
spools A is opened. When the armature 
T is attracted by the energization of magnet 
spools A', an extension E of plate B'naakes 
contact with a contact strip F, suitably in 

sulated and connected up in circuit in a 
manner and for a purpose to be more fully 
described hereinafter. The arm S is pro 
vided with an extension or finger G', in 
electrical connection therewith, which when 
said armature is attracted by the energiza 
tion of the magnet spools A, completes cont 
tact with contact point H, in a manner and 

3 

70 

for a purpose presently to be more fully de-- 
scribed. The ratchet disk P is provided 
with crown ratchet teeth, indicated at J, 
upon the upper or peripheral edge thereof, 
with which engages a tooth or pawl K, 
down-turned from an engaging trip arm L', 
suitably fastened upon shaft E. This en 
gaging trip arm may be mounted upon the 
shaft in any suitable or convenient manner. 
We have shown said arm mounted upon the 
shaft in a manner similar to the mounting 
above described for contact arm L, namely, 
by means of an exteriorily threaded split 
sleeve M' (see Fig. 10), adapted to be 
slipped over shaft E and clamped thereon 
by means of a nut N, (see Fig. 8). In this 
manner the parts may be readily and quickly 
assembled and made up in quantity with 
out regard to the nicety of machine work, 
besides affording an efficient engaging or 
clamping relation between the shaft and the 
hub carrying the engaging trip arm. En 
gaged in a groove in the hub by means of 
which the engaging trip arm L' is secured to 
the shaft E, is the end of an armature lever 
O, of the armature I of magnet spools Q'. 
The magnet spools Q' we designate the re 
lease magnets. The armature lever O’ is 
pivotally mounted upon a trunnion at R', so 
that when the release magnet spools Q are 
energized, thereby attracting the armature 
P', the free end of armature lever . O’ is 
raised thereby through the engagement of 
the free end of said armatire lever in the 
groove in the sleeve or hub of arm L', said 
sleeve is raised, thereby raising the shaft 
E. and with it the contact arms K and L, 
and hence carrying the depending tooth K' 
of engaging trij) arm I out of engaging re. 
lation with respect to the crown teeth J of 
disk P. and hence releasing the shaft, there 
by returning or restoring the shaft to initial 
or normal position under the influence of 
tension or retracting spring J. A suitable 
stop S may serve to arrest the engaging trip 
arm L' when the shaft E arrives at its initial 
position. Any suitable adjustable tension 
may be provided for returning or restoring 
the arnature P' and armature O' to their 
initial positions. We have shown a sinple 
arrangement, wherein a threaded rod T is 
: 'ranged to pass freely through said arma 
ture lever, and interposed between a thumb 
nut A', threa, ed pon said rod and said le. 
ver, is a coiled spring B°, the tension of 
which is exerted in a direction to return or 
restore said armature lever to initial posi 
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tion as soon as the circuit of the release 
magnet spools Q', is broken. If desired, a 
locking detent or pawl C, may be arranged 
to engage the peripheral teeth of ratchet 
late or disk I, to prevent reverse movement 

thereof. The ratchet pawl operating lever 
S is arranged to make electrical contact, as 
at D, (see Figs. 5 and 6) when said actuat: 
ing lever is returned or restored to initial 
position. The purpose and operation of this 
contact will be explained more fully herein 
after in connection with the circuit diagram, 
presently to be more fully explained. 
Suitably mounted upon but insulated 

from the base ring or frame supporting 
plate connected thereto is a frame E°, upon 
which are mounted magnet spools F, which 
control the busy test circuits. The pivoted 
armature G* of the busy test magnets F is 

20 provided with an arm or extension H, 
carrying an insulated finger J at the free 
end thereof, arranged to coöperate with the 
free end of ratchet actuating lever S, so that 
said armature is prevented from being at 
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tracted by the energization of the busy test 
lagnets F, except when the ratchet operat 
ing laagnets A are energized. In other 
words, the insulating finger ... is arranged 
to extend underneath the free end of ratchet 
operating lever S. when the latter is in its 
normal retracted position, so that when said 
lever is in such position the energization of 
magnets F will the prevented from attract 
ing the al'mature ( , by reason of the finger 

engaging the under side of lever S. 
When however, lever S has been actuated 
by the attraction of armature T, said lever 
is carried from engaging relation with re 
spect to the insatlated finger J, and when in 
this position the armature lever or extension 

is free to be rocked, and the armature 
(; is free to be attracted when the circuit of the busy test magnets F is completed. 
If, when the armature G is attracted and 
the extension H is held in raised position, 
the armature T is released, the arm S again 
swings into the path of arm H, and serves 
as a support therefor to prevent the latter 
from returning or being restored to initial 
or normal position until after arm S has 
again been moved or actuated. In its 
raised position the extension H makes elec 
trical contact with a contact spring IS, 
which places said contact spring K in elec 
trical connection with the frame E°, and 
When the armature G is released or restored 
to normal position, said armature makes 
electrical contact with a back-stop I", the 

60 

cord or connection M. 
s 

latter being insulated from auxiliary base 
E. and being in suitable electrical connec 
tion with the insulated wiper contact arm 
K. as, for instance, by means of the flexible 

Also, when arma 
ture. lever G is in retracted or normal po 
sition, circuit is closed between insulated 

1,128,701 

contact strips N, O, (see Fig. 3) for a 
purpose and in a manner presently to be 
more fully explained in connection with the diagram. 

Associated with the switch devices, as 
above described, is a relay magnet, compris 
ing the spools A*, mounted upon a frame 
B, suitably insulated from the frame of the 
other mechanism of the switch. The arma 
ture C of the relay magnet is carried by an 
insulating block D, suitably supported 
upon spring arms E, E, E, which form 
contacts coöperating with contact points 
F, F, F, respectively, suitably supported 
and insulated from each other. The arma 
ture supporting insulating block D carries 
a metallic washer G, which is in electrical 
connection with the central supporting con 
ductor contact spring E, and said washer 
is arranged to make electrical contact with 
an insulated and adjustable back-stop H, 
when the armature C is retracted to initial 
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or normal position. The spools of the re 
lay magnets constitute one of the pair of 
bridging spools of the subscribers' line a? 
wires. the coils of said spools being connect 
ed on one side to one of the subscribers' line 
wires and on the other side to battery and 
also to the battery side of the pair of coils 
A which constitute the other pair of bridg ing spools. 

Having now explained the mechanical 
construction of a central station switch em 
bodying the principles of our invention, we 
will now explain the arrangement of circuit 
connections and the electrical operation 
thereof, particular reference being had to 
the diagram Fig. 11, in which we have 
shown the cr'cuit connections for three cen 
tral station switches, corresponding to the 
lines of three independent stbscribers. Re 
ferring to this diagram, J, J, J, designate 
the telephone receiver at the three sub 
scribers stations illustrated; K*, K*, K*, the 
call bells; L. L., L, the transmitters; M', 
M, M', the local batteries; N,N',N', the 
receiver hooks: these parts, together with the 
induction coils indicated at O, O, O, being 
of the usual or any well known construc 
tion and arrangement, adapted when the re 
ceiver is removed from the hook to complete 
the local battery circuits as follows: from 
one side of the local battery, through wire 
(t, to the receiver hook, wire b, the primary 
c of the induction coil, wired, and the 
transmitter back to battery. We have de 
scriled this circuit in connection with only 
one of the subscribers lines, but the same de 
scription would apply to all. 12, 13, 12", 
13, and 12, 13, designate respectively the 
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line wires of the respective subscribers. At 
each subscriber's station is arranged suit 
able means for throwing one or the other or 
both of the line wires to ground and for 
breaking the circuit of one or the other or 130 
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1,128,701 
both of the line wires with the apparatus at 
the subscriber's station. Many specifically 
different constructions and arrangements 
i)lav be employed for accomplishing these 
Jesults, and as the specific construction and 
a'i'angement of such apparatus does not 
form part of the present invention, we have 
merely indicated diagrammatically suitable 
and operative means for accomplishing the 
lesi'el result, wherein at each station is 
enlitoyed a pair of push-buttons, indicated 
it 1-3, 15. 
We will describe the arrangement for 

only one of the subscribers, the arrangement 
being identical at each subscriber's station. 
The push-button 14 controls the contact of 

a contact spring 16 with one or the other of 
contacts 1, 18. The contact 17 is in elec 
trical connection with the ground, as at 
P; the push-button 15 controls a contact 
spring 19, which coöperates with contact 
points 20, 21; the contact 20 being in elec 
trical connection with the ground at P. 
The contact 21 is in electrical connection 
through wire e with the receiver hook N, 
and the contact 18 is in electrical connection 
with the circuit of bell K, and of receiver 
..)". As above indicated, these parts are merely diagranamatically indicated. 
Q. R', designate the bank wires for the 

switch corresponding to one subscriber's sta 
tion, Q, R, the bank wires for the switch 
corresponding to another subscriber's sta 
tion, and Q, R, the bank wires correspond 
ing to the other subscriber's, station. The wire Q is connected through conductor f 
with the base or mass of the corresponding 
subscriber's central station switch, which is 
designated generally by reference sign A, 
the inass including shaft E and operating 
arm S. to the insulated contact D, through 
wire (f, contact (), thence to contact N°, 
when the circuit between O' and N* is closed, 
that is, when the circuit of the busy test ar 
nature is in its normal position; thence by 
wire h to line wire 13, thence through spring 
19, contact 21, wire e, condenser ID, receiver 
look N', wire k, bell K", contact 18, spring 
16, wire 12, wire 22, to contact H of the re 
lay magnet, thence to the middle spring E, 
vie 23, thence to the base of the busy test 
agnet frame through the mass thereof to 

the armature G thereof, only the armature 
being illustrated in the diagrammatic view: 
thence to contact strip Li’, assuming the ar 
nature to be in its normal retracted posi 
tion; thence through wire 24 to insulated wiper K 

n tracing the foregoing circuit we have 
disregarded the circuits of the bridging 
spools, and we have assumed that the contact 
wipers or arms L and K are in their normal 
positions that is, said wipers or contact 
arms are not in contact with any of the contacts carried by the insulating disk B. 

with said bank wire. 

The circuits of the bridging magnet spools 
will now be described. From wire h, the 
Wire 25 is tapped, which leads through the 
Spools A, which are the operating magnets 
as above described, thence through wire 26 
to the bus bar G, which is a cominon battery 
strip at the central station; thence to one 
side of the main battery H', the other side 
of said battery being connected to ground as 
at J. Similarly, the relay magnet coils A', 
are included in a circuit comprising a wire 
27 tapped from wire 22, whence such cir 
cuit is completed through the spools A, 
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wire 28 to the bus bar G, and to the bat. tery H, thence to ground. 
The circuit of the release magnet spools 

Q is traced as follows: From the operating 
circuit wire h, through wire 29, insulated 
plate B, and extension E to contact strip 
F, wire 30, magnet spools Q', wire 31, con 
tact spring E. contact F, thence through 
wire 32, to the battery bus bar G, to battery 
H', thence to ground at J. It will be ob 
served that this circuit is normally open be 
tween extension E' and strip F. It is nor 
mally open between contact strip E° and 
contact F. Consequently, in order to close 
the circuit of said release magnet spools Q', 
it is necessary to close the circuits thereof 
at both points through the energization of 
both the operating magnet spools A" and the relay magnet spools A*. 
We will now trace the circuit of the busy 

test magnet F. From one side of battery 
IS', to busy buzz, bus wire or conductor L, 
thence through wire 33, busy magnet F, 
through wire 34, to contact H', which con 
tact is normally open but is closed, to the 
ratchet operating lever S, when the operat 
ing magnet A is energized, thence from 
ratchet operating lever S, rod E, and 
the mass to contact arm or wiper L. 
This circuit, of course, is not completed 
until the contact arm or wiper L has 
been actuated from its normal or retract 
ed position, so as to be brought into 
electrical connection with a contact of the 
series of contacts D, but this circuit is com 
pleted coincidently with the making of con 
tact between contact L. and a contact of the 
inner series of contacts D. We will suppose 
that contact I has been brought into elec 
trical contact with the first contact D. 
Thence the busy test magnet circuit will be 
completed from contact arm or wiper L. 
through contact ID and wire 35, to wire Q, 

80 

85 

90 

100 

105 

10 

115 

which is the bank wire, which is common 
to contact D at all of the switches B, C, 
etc., but this circuit will be completed from 
bank wire Q" only at that particular switch, 
the mass of which is in electrical connection 

Suppose, in the case 
illustrated, this occurs at the switch indi 
cated generally by reference sign C°, then 
said circuit will be completed through wire 

25 

130, 
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f, the shaft E, arm S. contact D, wire g, 
contacts O, N, wire h, through the operat 
ing spools A at station C, wire 26, to main 
battery bus-bar G, to the other side of bat 

5 tery K. This circuit, of course, it will be 
understood is completed at each step in 
parted to contact arm iu, this busy test cir 
cuit being completed successively through 
the various switches. For instance, when 

10 the wiper or contact arm i is brought into 
contact with the first contact ED, the circuit 
above traced is completed through that par 
ticular switch, the mass of which is in elec 
trical connection with the corresponding 

15 bank wire. When the wiper arm L is ad 
vanced to the next contact, this busy test 
circuit is completed through that particular 
switch the mass of which is in electrical 
connection with that particular bank wire, 

20 and so on. Each of the pair of spools A is 
of a definite and fixed resistance. In prac 
tice, we employ, say, 600 ohms resistance in 
each pair of spools. The actuation of arma 
ture G* of the busy test magpet when the 

25 magnet F is employed is opposed by a 
spring N, (see Figs. 3 and 4) the tension 
of which is so adjusted that said armature 
will not be attracted when the current trav 
ersing the circuit of the busy test magnet 

30 is required to overcome the 600 ohms resist 
ance, above noted. When, however, say for 
instance, station B has called station C, 
or said stations are in communication with 
each other, then the switch arm or wiper L. 

35 of station B is in electrical contact with the 
first of the series of contacts D. In that 
event, when station. A seeks to call C, the 
circuit of the busy test magnet F will be 
divided, part going through wire 35 at sta 

40 tion B, thence through switch arm or wiper 
L at that station, which under the condition 
assumed is in contact with the first of the 
series of contacts D; thence through the 
shaft E, ratchet actuating arm S, and the 

45 mass at station B, back stop D", and on as 
above described, travelsing the same path 
at B as has been described above with ref 
erence to the path at switch C, thence back 
to the battery bus-bar G', to the other side 

50 of battery K, and the other path of said 
circuit traversing the same circuit as above 
described with reference to the switch a 
C, back to battery bus-bar G, and to 
battery K. This results in dividing the 

55 circuit of the busy test magnet at station 
A' into two parts or branches, each contain 
ing 600 ohms resistance, namely, each branch 
circuit including therein the coils of the 
actuating magnets A at the two respective 

60 stations B, C. The result of this is to re 
duce the available resistance in this circuit 
to 300 ohms, and when the resistance of this 
circuit is so reduced, the tension of Spring 
Ne will be overcome, allowing the armature 

65 of the busy test magnet F at the calling 

cuit on one side of the line. 
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station A. to be attracted. As above de 
scribed, this armáture will not be attracted 
until the ratchet actuating arm S has been 
moved out of the way or path of the finger 
J° of the armature arm. hen the ratchet 70. 
operating lever S has been moved out of 
the path of this finger, the armature G* of 
the busy test magnet will be permitted to 
rock and thereafter the release of the ratchet 
actuating arm S will cause said lever to 75 
form a support for the finger J*, thereby 
holding the busy test magnet armature G 
in attracted position. The attraction of this 
armature opens the circuit between contact 
L* and armature G, thus,opening the cir- 80 

The same move 
ment also breaks the circuit between contact 
strips O and N, thereby opening the other 
side of the line. This movement also closes 
the following circuit: from one side of bat- 85 
tery K, to battery bus-bar L, wire 37, 
buzzer 38, wire 39, to contact strip K, con 
tact strip H, armature G, wire 28, contact 
strip E, back-stop H, wire 22, relay magnet 
A*, wire 28, bus-bar G, to the other side of 90 the battery K. This completes the metallic 
circuit for the buzzer. The disturbance cre 
ated by this buzzer is thrown back through 
the receiver at the station making the call 
through a circuit tapped from wire 22, as 95 
follows: wire 12, strip 16, contact 18, re 
ceiver J, the secondary of the induction 
coil, contact M, receiver hook N, which 
under the conditions named is raised, the 
receiver J having been removed from such 
hook; thence through condenser ID, wire e, 
contact 21, strip 19, wire 13, wire k, wire 25, 
magnet A, wire 26, to battery bus-bar G", 
to the other side of the battery K. This 
gives the subscriber at station A, who is 05 attempting to make a call, the busy or buzz 
ing sound in his receiver, notifying him that 
the line he is seeking to call is busy. 
We have in the foregoing description re 

ferred to the presence of a condenser D in 
the local circuit connections of each tele 
phone. One purpose of these condensers is 
to prevent the circuit of the busy test mag 
net from being completed as it would other 
wise be through the telephone at each sub- 15 
scriber's station, thereby preventing the cur-e 
rent of the 5usy test from finding the de 
sired resistance in its path. 
We will now describe the central station 

generator for the ringing circuits of the en 
tire system, which in connection with an 
automatic telephone system we regard as 
novel and important. 

Reference sign O' designates the central 
station ringing generator common to the en- 125 tire system. This generator may be of any 
convenient type or form. One side of this 
generator is connected through wire 40, con 
denser 41, and wire 42, which is a bank 
wire, that is, is common to all of the central 130 
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station switches. At each switch this wire 
42 is tapped off or is in electrical connection 
with contact point F of the relay. From 
the other side of the generator O leads a 
conductor 43, which is a common bank wire 
cc iductor common to all of the switches, 
and at each switch this common conductor 
is taped or is in electrical connection with 
the central contact F of the relay. Thus 
when the circuit of relay magnet A* at any 
switch, say, for instance, switch A, is com 
leted, the arm:nture C of said magnet is 

attracted, therely completing circuit con 
nection tetween contact point F and con 
tact strii F, also completing electrical con 
nection between contaet strip E and con 
tact I, and ireaking electrical connection. 
between contact Hand strip E". The break 
ing of electrical connection between the last 
two contacts prevents the ringing circuit 
frill being completed through the telephone 
of the subscriber making the call. We will 
now trace the generator circuit through the 
switch .A. assuming the relay magnets A* to 
have been energized. This circuit is com 
pleted from the generator O, through wire 
40, condenser 41, wire 42, to contact F., strip 
E. wire 44, wire h, contact strips N°, O". 
wire (, contact D. ratchet arnature lever S, 
shaft E. and the base of contact wiper or 
arm , the ice to the particular line in con 
nection with which the Wiper arm L. has 
been actuated, thence to the Switch corre 
sponding to the subscriber being called, 
thence lack to the contact arm or wiper K 
of the 'alling sili scribe', wire 24, strip L. 
armat in '' ( : '... wire 23, strip E, contact F. 
to the opposite side of the generator. 

ii: \ing rew described the mechanical con 
striction and arrangenient of the switching 
; : 'it is, and having also traced the various 
i: ellits involved in the electrical operation 
of the apparatus, we will now explain the 
of 'ati in of making and receiving a call, 
assining that the aparatus at each station 
is at normal. 
Now sipose the subscriber correspond 

ing to switch. A desires to call the sub 
seriller of switch C. The first operation is 
to relove the receiver . at station corre 
sonting to switch A from the receiver 
hook, thereby breaking connection between 
tle receiver hook N and the local signal 
ell circuit K* of the calling station and 
coileting the local receiver circuit and also 
the local transmitter circuit at the calling 
station. The circuit from the ground at l' 
to the line wire 13 is then made and hroken 
a given number of times corresponding to 
the nutler of the station to be called; for 
instance, if the station of switch C is the 
station to be called, the circuit connection 
from line wire 13 to ground at P is 
made and broken once, station of Switch C 
heing the station corresponding to number 

7 

one of the system. As above explained, the 
making and breaking of this circuit may be 
effected in any suitable or convenient man 
tler; aird as we have explained, we have 
merely shown an illustrative make and 70. 
break device for accomplishing this result 
and comprising the push-button 15, spring 
19, and contact 20, this merely for the pur 
pose of illustrating the operation of the 
apparatus. 
thus made and broken: from ground at P', 
through contact 20, spring 19, wire 13, wire 
h, wire 25, magnet A, wire 26, battery bus 
bar G, battery H, to ground at J. The 
single completion of the circuit of the mag- 80 
nets A imparts a single actuation to arma 
ture and ratchet operating lever S, thereby 
imparting one step of rotative movement to 
the ratchet disk P, hence rotatively displac 
ing shaft E. and with it the conductor or 8 
wiper arms L and K, so as to bring said 
wiper arms' into coöperative and contacting 
relation with respect to the coöperating pairs 
of contacts CD, constituting the first pair 
from normal on the disk B of switch A. 90 
This places the telephore at station corre 
sponding with switch Ain electrical com 
munication with the telephone of statior C. 
The next step is for the subscriber at sta 

tion A to ring the signal bell at station C. 95 
This is accomplished by completing the cir 
cuit between line 12 and the ground at the 
calling station, that is, at station A. The 
completion of this circuit may be effected in 
any couvenient manner. As illustrative of 10 
an operative arrangement, the Subscriber at 
A° pushes button 14, thereby bringing con 
tact strip 16 into electrical connection with 
contact 17. Thereupon the ringing circuit 
is completed, as follows: from ground at P, 105 
contact 17, strip 16, wire 12, wire 27, relay 
magnet A, wire 28, battery bus-bar G, 
battery H, to ground at J". The comple 
tion of this circuit energizes the relay mag 
net A. causing the armature C thereof to ille 
be attracted, thereby completing the ringing 
circuit from the central station generator O',. 
as follows: through wire 40, condenser 41, 
wire 42, contact F., strip E, wire 44, wire h, 
contacts N°. O', wire g. contact D, lever S, 15 
shaft E. and mass or base, contact arm of 
wiper L, the first of the contacts D, wire 35. 
wire Q', wire f at switch C, shaft E, arma 
tire S, and mass, is above explained at 
switch C°, through contact. D', wire (7, strip 120 
O', strip N', wire; h, wire 13, strip 19, con 
tact :21, conductor e, condenser ID, receiver 
hook N, wire at station C, bell K at sta 
tion C, contact 1S, spring 16, wire 12, wire 
50, to bank wire R", then back to the calling 125 
station or switch A', to wire 51, contact arm 
or wiper K, wire 24, strip L*, armature G", 
of the busy test magnet, wire 23, spring E', 
which under the conditions mentioned has 
been drawn down by the energization of 180 

We will now trace the circuit 75 

  



3. 

relay A° at switch A', thence to contact, F, 
to the opposite side of the gei:Tatar. 

It will be observed that at tie cated sta 
tion the retiri circuit, above is: ei is clides 

is & wire 30 direct from the telephole instria 

i. 

5 

3. 

5. 

ment to the return bank wire, thus cutting 
out the apparatus of the switch. A similiar 
rettail tonnection is arranged at each of the 
switches. This effects a ringing or signal 
at station C from station A. Suppose, 
however, the station at C is alread jusy 
ther upon completion of line 13 to ground at 
Pat station A, the subscriber at station A 
making the call will receive in is receiver 
the busy huzz. assaming that station ( : 
been callied or is in communication with the 
subscriber at statia B°. is ce; the con 
ditions neatiosed the contact airs or wip. 
"..'s I. Kat switch F3 has a cer step; fic 

1. G. b. 

a} tile step so as to 
asp. fairs corre's riding 
elect: 4'ai (; ; ; institca; ; ; ; ; 
hig pia; at is stres); iii. 
thief these corji. . . . . . . 

cuit, F of the citiking station Y, which we 
iaye herein above traced, Yiii 
branches, one through the citat. 
ciis ... at switch, B. and the ille: tist 
line a cituating coils A at switch C". It is 
the resistance of each pair of tilese ragnet 
C?ils is 600 ohms the total effective resist: it: 
ji: ; ; ; external circuit of the it isy is tyr (it 

switch A. wi}} e 300 olis, it here 
th: telusion of retractile spring N, (posing 
tie attraction of a nature (*. Of the is 
text tagnet F at station 3. i. 9 ei'eone, 

atting said : rnaiture to ie : it', tet 
is slid Inagnet alii is nice i't ki}} is is cirit. 
itection bet ... ean strips , :1 it si 

it is: “... and also i{ei, Viei sti) {} 
at switch A. The opening of ties 
opei is hoth sides of the line of tie it: 
scriber A. as alrve explair; 

i.e. calling sl: Scriber the bass 
through the k . . vying circuit; f, on its stie 
of hatter v K', if " i., ' ' ' ... it, Zzer 
38, wire 33. critici, s: i , i. w 
H*, it mature f *, is ire 
H'. wire 22. 
ii inefatic cil it is'. 
\ , wire. ::, has bar (; 
sili of atter ' is, i.e. 
ii) ti: is 'ircuit by sizzer 
th rough the other divisit 
front wire 22 it wire i2.s; 
1S, receivs. .i st: ct; iii: * v if 
tion 24 if e 
denses: 

Jing stiff::iii): i: ; ; ; 
st cure is : . . . . . 
fit sihr 'i is 
resign: 

is: it a 

, tic 
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ciini initiatiot is established and the core 
s in is 'it' rec on thrig, the follow 

2. iii ti" wik wire K*, 
'J at station *, wire 12", spring i{i, 

tlit it: til'iigi the telepi, one at tie sitti ) 
'responding to switch C. to lite wire 13, 

wire it, stris N', (), wire 1, contact )*, 
:: nature S, shaft it, and mass, contact artin 
air wiper L, wire f. return laik wire Q', to 
w it's ‘35, his first, if the contacts at switchi 
\ , contact ; in ti vipei 11, shaft is, strina 
tire is, a fic nass, to contact. 3, wire ty, con 
tact strips () N°, wire it, to wire 13, thetice 
thi'? tigh the telephone at the station of the 

•r. After communication 
Dieted, tile parts inaw he re. 

* 3: rnai in any simple or coveri. 
or is 3iance, aid in the ar 

at roperative en 
ir vertia, y sini tale 

; :asis is 1, g, cir's' it. 'sin lite wires i: 
: (; ; ; it ai!: 11:r stati? in to ground at F. 

'', 'e suit of ci: sing ground wire 3 to 
it at F is: t , cise the crisit of imag. 

... to pati.ely and gri; indi, tiereily 
between contact extension 

I F, and the rest it of cit sing 
it rand at l’ is to clos: the 

it "if rei: y : a gast iciis A through line 
tyi'. the tits-hair and battery to grotani, 
tly 'el, ct; it iing circuit yetween ips 

; ) if: liider these coiliditions 
circ; it of 'ei ase magnet is con:- 

: , , it ws: f' is gri ind at , 
\, ire 3, wire i, "it's: '2:, piate 3. 

isy F. viii. 3), ragnet 
or 'ing E. contact F. 

"; i.e. 

v. 
J. 

t’ \' - 'i ( , ! ... to grotird at 
{ } is release a g {i, cir 

: ; ; ; ; at it f : " : it's le. 
i \, , it; tie iiiagi', in , a 
it 'til if i'i: ), anxi the 

f : 1: if all is is:{}itiate (; parts, 

iii. - 
i. ili its associat 

is, I he irg; king { 
* if its releases the ariati's 
i stratii is : iri ( ), aid er 

liti it; the shift it. :) i ass/ciatel arts to 
'' 1:11": i: i , (siti 7 a.d. 

it's 
; : ciicient 

S. i.i. 
g: it "ato;" 
system, 

efifts and advan 
letely balanc'.3d Inetallic cir 
thereby avoiding the objec s: it 'fit fi: 
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tion of inductive cross-talk, wierein we are 
enabled to secure an efficient return busy 
buzz or test at a calling station in case a 
called station is already in operation or is 
bu; y, and wherein we provide a system ca 
pable of being applied to lines of long dis 
tance, it being evident that the principles 
of our invention may be carried out to a 
system of indefinite capacity, depending, 
merely upon the capacity of the central 
station calling generator. 

In the application of this invention to 
E. lines, one or more telephones may be 
ridged across the line wires 12, 13 or 12, 

13, or 12, 13. 
It is obvious that many variations and 

changes in the details of construction and 
arrangement would readily occur to persons 
skilled in the art and still fall within the 
spirit and scope of our invention. We do 
not desire, therefore, to be limited or re 
stricted to the exact details shown and de 
scribed. But . 
Having now set forth the object and na 

ture of our invention, and a construction 
embodying the principles thereof, what we 
claim as new and useful and of our own in 
vention, and desire to secure by Letters Pat 
ent of the United States, is: 

1. In a telephone system, a central sta 
tion, subscribers' lines terminating thereat, 
a switch for connecting said lines, a busy 
test magnet associated with said switch, re 
sistance coils associated with said lines, 
means whereby when a connection is com 
pleted from one subscriber's line to another 
a resistance coil is included in the circuit of 
said busy test magnet to prevent actuation 
thereof, and means whereby when the called 
line is busy the circuit of the busy test mag 
net is divided into two branches each in 
cluding a resistance coil whereby the effec 
tive resistance in the circuit of the magnet 
is reduced and said magnet is actuated. 

2. In an automatic telephone system, a 
central source of ringing current, a switch 
ing mechanism corresponding to each sub 
scribei's station and including a busy test 
magnet, a resistance coil at each switching 
mechanism, means whereby when one sub 
scriber completes the calling circuit to an 
other subscriber's station the coil of the 
called subscriber is included in the circuit 
of said busy test magnet to prevent actu 
ation of such magnet, and means whereby 
in case the called subscriber's line is already 
busy the circuit of said busy test magnet is 
divided into two branches, each including a coil, thereby reducing the effective resist 
ance in the circuit of the busy test magnet 
of the calling subscriber's switching mecha 
nism and hence actuating the latter. 

3. In an automatic telephone system, a 
central source of ringing current, a switch 

ling techanistii corresponding to each sub- 65 
Scriber and controllable from the subscrib 
('!'s stations, each switching Inechanism in 
cluding a lol isy test magnet and a resistance 
coii, means for completing the calling circuit 
between the switching mechanism of each 70. 
subscribe' to the switching mechanism of 
each of the other subscribers to the system, 
said means operating to include the resist 
ance coil of the called subscriber in circuit 
with the busy test n.agnet of the calling sub- 75 
Scriber, thereby preventing operation of 
such lisy test imagnet, and ?heins whereby 
when the called subscriber's line is busy the 
circuit of the busy test magnet of the calling 
subscriber is divided, each part thereof in- 80 
cluding a coil of each of the two subscribers 
in communication with each other, thereby 
reducing the total effective resistance in the 
circuit of the busy test magnet of the calling 
subscriber to permit the latter to operate to 85 
give a busy test signal to the calling sub 
scriber. - 

4. In an automatic telephone system, a 
plurality of subscribers' stations, a busy 
buzzer for said stations and an automatic 90 
exchange having operating magnets, a bus 
bar of raised electric potential at the ex 
change, a second bus bar of higher electric 
potential, means for bridging said bus bars 
through the busy buzzer to any subscriber's 95 
station, and means for grounding said first 
named bus bar through either line wire of 
any desired subscriber, said grounding es 
tablishing circuits through the operating 
magnets of the exchange for the said sub- 100 
scriber. 

5. In an as it amatic telephone system, a 
plurality of s oscribers' stations, a busy 
buzzer for said stations and an automatic exchange having operating magnets, a bus 105 
bar of raised electric potential at the ex 
change, a second bus bar of higher electric 
potential, means for bridging said bus bars 
through the busy buzzer to any subscriber's 
station, means for grounding said first 110 
named bus bar through either line wire of 
any desired subscriber, said grounding es 
tablishing circuits through the operating 
magnets of the exchange for the said sub 
scriber, and means whereby the simulta- 115 
neous energization of said magnets actuates 
a return of the exchange apparatus to nor 
mal condition. 

6. In an automatic telephone system, a 
switching mechanism corresponding to each 120 
subscriber and controlled from the subscrib 
ers' stations, each switching mechanism in-, 
cluding a busy test magnet and a resistance 
coil, means for completing the calling cir 
cuit between the switching mechanism of 12.5 
each subscriber and the switching mecha 
nism of each of the other subscribers of the system, said means operating to include the 
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resistance coil of the called subscriber in receive operating current to give a busy test 
circuit with the busy test magnet of the call- signal to the calling subscriber. 
ing subscriber, whereby the busy test mag- In witness whereof, we have hereunto set 
net will not receive operating current, and our hands this 12th day of May 1903, in the 

5 means whereby when the called subscriber's presence of the subscribing witnesses. 
line is busy the resistance coils of the two FRANK A. LUNID(UIST. 
subscribers in communication with each JOHN J. BROWN RIGG. 

- other are placed in parallel connection with Witnesses: 
the busy test magnet of the calling sub- CHAs. H. SEEM, 

10 scriber, whereby the said busy magnet will S. E. DARBY. 


