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UNITED STATES PATENT OFFICE. 
ROMAINE CALLENDER, OF BRANTFORD, CANADA. 

TELEPHONE-EXCHANGE SYSTEM. 
SPECIFICATION forming part of Letters Patent No. 530,824, dated December 4, 1894. 

Original application filed August 13, 1892, Serial No. 442,948, Divided and this application filed December 18, 1893, Serial No, 
494,003 (No model.) Patented in England January 2, 1894, No. 139; in Austria January 2, 1894, No, 2,347 in France 
January 2, 1894, No. 235,225, and in Belgium January 2, 1894, No. 107,937, 

To all whom it may concern: . . . 
Be it known that I, ROMAINE CALLENDER, 

a subject of the Queen of Great Britain, re. 
Siding at Brantford, Ontario, Dominion of 
Canada, have made a new and useful Improve ment in Telephone-Exchange Systems, (for 
which I have obtained Letters Patent in Eng 
land, No. 139, dated January 2, 1894; in Aus 
tria, No. 2,347, dated January 2, 1894; in 
France, No. 235,225, dated January 2, 1894, 
and in Belgium, No. 107,937, dated January 
2, 1894) of which the following is a specifica 
tion. l - 

My invention is directed particularly to im 
proVements in that type of apparatus known 
in the art as automatic telephone exchange 
Systems in which the subscribers, through the 
agency of apparatus located at outlying sta 
tions and additional apparatus located at a 
central of main exchange, are enabled to au 
tomatically effect intercommunication with 
each other in any desired order, and its ob 
jects are, first, to provide automatic mechan 
ism which shall limit the time of the conver. 
sation between the two subscribers and auto 
matically cut their instruments out of circuit 
and restore the apparatus at the central sta 
tion to normal condition on the expiration of 
the timelimit; second, to provide mechanism 
Which shall enable any subscriber to connect 
his line with that of any other subscriberau 
tomatically; to signal the subscriber wanted 

O 

25 

30 

and finally after the conversation has been 
effected to automatically ring of both sub- as combined with my automatic timelimit 

35 Scribers and restore the lines to their normal 
condition; third, to provide automatic mech 
anism located at the central or exchange sta 
tion which shall limit the time of conversa 
tion between any two subscribers after they 

4o have been automatically put into intercom. 
munication with each other, said automatic 
mechanism being controlled through the 
agency of the Switching apparatus which per 
forms the function of connecting the two 

45 lines of the subscribers together; fourth, to 
provide mechanism whereby any two sub 
scribers having telephoneinstruments located 
in independent lines may be automatically 
connected together for a definite length of 

5o time from the time of such automatic connec 

tion, and may then be automatically discon 
nected and their line circuits put into normal 
condition after the end of such predetermined 
length of time; the entire automatic mech 
anism for effecting this time limit connection 55 
being located at the central station. 
The present application is a division of an 

application filed by me in the United States 
Patent Office on the 13th day of August, 1892, 
and bearing Serial No. 442,948, and upon 
which Patent No. 511,875 was granted Janu 
ary 2, 1894. The aforesaid patent describes 
and claims features hereinafter described as 
a complete system of automatic telephonic 
intercommunication, the present divisional 
application being directed to the feature of 
the automatic conversation time limit ap 
paratus for limiting the time of conversation 
between any two subscribers of the system. 
I accomplish the several objects above set 

forth with the apparatus hereinafter de 
scribed, for a full and clear understanding of 
which reference is had to the accompanying 
drawings, in which 

Figures 1,2,3,4,5,6,7, and 8 are diagram 
matic viewsillustrating a complete system for 
a limited number of stations and for a clear 
understanding of which the several sheets of 
the drawings should be read as though laid 
side by side in sequence. 

Before entering upon a detailed description 
of the drawings in order that a general under 
standing may be had of my automatic system 
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apparatus hereinafter claimed, it may be Well 
at the outset to indicate that all of the auto 
matic apparatus in the nature of switching 
apparatus, time controlled mechanism and 
the magneto call generator are located at the 
central or main office into which the subscrib 
ers lines all enter, there being one or more 
sets of subscribers instruments located on 
each independent line, each of which sets of 
instruments is provided with a circuit break 
ing transmitter like that shown in Fig. 1 and 95 
lettered T, there being also a signaling bat 
tery BA for each independent line earthed at 
E. All of the apparatus therefore shown in 
Figs. 2 to 8 inclusive is located at the central 
station and all of the incoming independent Loo 
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580,824 
wires on which the subscribers’ instruments 
are located run to a rotary or oscillating 
general circuit breaking cylinder C, Fig. 5, 
their electrical continuity being maintained 
through a series of metallic contact plates or 
strips e' on the upper surface of this cylinder. 
In order to simplify the illustration, I have 

shown a single outlying line numbered 1, Fig. 
1, earthed at E° and provided with the usual 
lightning arrester L, Blake transmitter T, 
transmitting battery BA, receiving magneto 
telephone Thung upon its hook in the ordi 
nary way all of the circuit connections thereof 
for the transmitter T and receiver T' being 
as is now well understood by those skilled in 
the art, the right hand side of the lightning 
arrester L being connected by the subscrib 
er's line 1 to and through the upper portions 
of Figs. 2, 3, and 4 to the general circuit 
breaker C (Fig. 5) through the contact springs 
s', metallic plates e to No. 1 of a series of con 
tact plates numbered from “0” to “9' which 
in turn are connected through corresponding 
subscribers’ wires and similar apparatus lo 
cated at outlying stations. In the telephone 
box of each subscriber or at some point easily 
accessible to the Subscriber, is located a ro 
tary transmitter T consisting of an insulating 
cylinder having a series of ten metallic strips 
a successively of differentlength located upon 
its surface and electrically in contact with the 
metallic axis of the cylinder which in turn is 
connected through a contact spring y with a 
signaling battery BA earthed at E'. The 
number of these metallic plates CL is equal to 
that of a corresponding set of conducting 
springs a? the free ends of which are adapted 
to bear upon the cylinder T and make con 
tact in succession with the plates a, while 
their other ends are secured to a fixed set of 
electrical conducting plates numbered “0,’ 1, 
2, 3, &c., to 9 inclusive, said contact plates 
being letteredo and corresponding in number 
with the number of subscribers’ lines under 
the control of the first portion of the appa 
ratus at the central station which I denomi 
nate as “numerical receiver No. 1.’ See 
Fig. 5. 
Su is a rotating conducting switch the free 

end of which is adapted to contact with the 
ends of the conducting plates o, and MB is a 
magneto call bell electrically connected on 
one side to the lightning arrester L. With the 
earthE°and on the other through a pair of con 
ducting springs t with a short conducting 
plate i carried by the cylinder T and in turn 
through the telephone hook with the sub 
scriber's line 1 as clearly shown. 
The rotary transmitter T with the transmit 

ting battery BA and the circuit counections 
just described constitute the only apparatus 
used by me at the subscribers' stations for 
effecting automatic intercommunication 
through a central station with outlying sub 
scribers on independent lines, and no claim is 
made in the present application to this trans 
mitter and its circuit connections, as the same 

is made a part of the subject matter of the ap 
plication upon which my prior patent, above 
referred to, was granted. 

I shall now describe in general terms the 
apparatus located at the central station after 
which Ishall describe the mode of operation of 
the entire system, and its circuit connections 
with the improved automatic time limit ap 
paratus, which latter constitutes the subject 
matter of the claims of the present divisional 
application. 
In Fig. 6 is shown at the bottom of the draw 

ing, a battery B*A* and a series of circuits 
numbered 12, 7, 14, 17, 22 and 24 running to 
step by step mechanism illustrated in Figs. 2, 
3, 4, 7 and 8. These several circuits are au 
tomatically opened and closed at the points 
g g by one or more conducting extensions in 
of a pendulum R carried by a clock beating 
seconds or any preferred elements of time, P. 
being the pendulum ball. 

Referring now to Figs. 2,3,4,7 and the lower 
part of 8, those portions of the apparatus 
which disclose ratchet wheels or ratchet sec 
tors with holding and propelling pawls and 
operating electro-magnets together with re 
leasing devices are all controlled directly in 
their forward action step by step by the clock 
mechanism shown in Fig. 6. 
That portion of the apparatus shown at 

the bottom of Fig. 2 I term the “general time 
limit apparatus,' its object being to operate 
for a specified length of time under the con 
trol of a time mechanism, such as is shown in 
Fig. 6, during which time the subscribershall 
have had an opportunity to complete his sig 
nal and make the circuit connections with the 
subscriber sought, after which this portion 
of the apparatus is automatically released and 
conversation proceeded with as will be fully 
described later on. 
That portion of the apparatusillustrated in 

Fig. 3 by the letter C I denominate as the 
“magneto signaling controlling instrument,’ 
its function being to automatically connect 
the constaltly driven magneto signaling gen 
erator H' in a looped circuit between any two 
subscribers' lines after they have been auto 
matically connected together through the cen 
tral station. - 

That portion of the apparatus represented 
at the bottom of Fig. 4 and lettered C* I de 
nominate a “numerical separator,’ its func 
tion being to enable any subscriber to select 
a certain one of the remaining subscribers' 
lines where the total number of those lines 
amounts to more than 9; that is to say, by the 
use of the switch SU and the transmitter T for 
one revolution of said transmitter the sub 
scriber may connect his line with the desired 
one of the lines 0 to 9 in Fig. 5, but when 
the number of the outlying subscriber's line 
is higher than 9 it will be necessary to make 
two or more revolutions of the transmitter T 
and to correspondingly change the location 
of the switch Sw to any one of the desired 
numerals 0, and 1 to 9 inclusive, between 
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which revolutions of the transmitter this and 
other like numerical separators act to aid in 

Id 

2 o 

bringing about the desired connection. To 
make this statement last made more clear, it 
is to be understood that for the first system 
of outlying subscribers’ wires illustrated in 
Fig. 5, the switch handle Swis to be placed 
upon that one of the conducting strips 0 to 
9 inclusive corresponding to the subscriber's 
wire wanted and one revolution given to the 
transmitter T by the handle H and that for 
connections between the subscriber and any 
higher number of outlying subscribers' cir 
cuits, such as is shown in Fig. 8, the switch 
handle Sw would be placed upon any one of 
the conducting strips 0 to 9 corresponding 
to the subscriber's wire wanted in the higher 
number than 9 and the transmitter T given 
a second rotation. In the meantime the nu 
merical separator illustrated at the bottom of 
Fig. 4 will select the circuits of the higher 
order of numerals from those of the lower or 
der of numerals during the interval of time 

25 
between the two rotations of the transmitter 
T as is fully described in my prior patent 
above referred to. 
That portion of the apparatus illustrated 

in the upper portion of Fig 5, I denominate 
as “numerical receiger No. 1'. It consists of 
a ratchet wheel Wand conducting arm D, 
operating electro-magnet R and releasing 
electro-magnet d", propelling pawl h, hold 
ing pawl k, releasing cord c' passing under 
pulley band releasing armaturel, W being 

35 

ducting plates 0 to 9 inclusive. 

45 

a Weight attached to a cord passing over a 
pulley in and secured to the shaft of the wheel 
W, the function of the conducting armD be 
ing to convey the current from the subscrib 
er's wire 1 to the desired outlying subscriber 
whose wire is connected with one of the con 

This numeri 
cal receiver is positively propelled by the 
action of the electro-magnet R and pawl h9 
through current impulses sent over the sig 
naling subscriber's line by the transmitter T 
when rotated, as already described. : 
That portion of the apparatus illustrated 

at the bottom of Fig. 5, I denominate as the 
“general circuit breaking instrument,” con 

55 

trolled by electro-magnets d' and d, arma 
ture levers , l, propelling pawl hand re 
leasing pawl ic', releasing cord c passing un 
der the pulley b. 
That portion of the apparatus illustrated 

in the upper portion of Fig. 7 and lettered C, 
I denominate as the “adjustable automatic 
conversation time-limit apparatus,” its func 
tion being to regulate the time for which the 
conversation between the subscribers may be 
held, and it is controlled by-electro-magnets 
d, d", and d with propelling pawl h, re 
leasing pawl k, releasing cord cpassing un 
der pulley b". The claims of the present di 
visional application are directed to this con 
versation time-limit apparatus and its circuit 
connections for controlling the time of the 
conversation between any two subscribers 

and all other features hereinbefore or here 
'in after described, in so far as they relate to 
an automatic telephone exchange system are 
covered by claims in my prior patent, such 
other matters being simply shown in the pres 
ent application for the purpose of illustrat 
ing the general application of my improved 
conversation time-limit apparatus to a tele 
phone exchange System. 
That portion of the apparatus shown at the 

bottom of Fig. 7 and lettered C, I denomi 
nate as the “automatic release controller’ 
which releases all of the apparatus not al 
ready released when the adjustable automatic 
conversation time-limit restores all-of the ap 
paratus at the central station to normal con 
dition ready for the next signal. 
That portion of the apparatus shown near 

the top of Fig. 8, I denominate “numerical 

75 

receiver No. 2,’ it being a mere extension of . 
the like portion of the apparatus shown in 
Fig. 5 and denominated “numerical receiver 
No. 1' each one of the several subscribers’ 
lines numbered from 1 to 9 inclusive, Fig. 5, 
being connected to an instrument like “nu 
merical receiver No. 1.’ In other words each 
subscriber's line running out from “numeri 
cal receiver No. 1 in Fig. 5 would be con 
nected to a corresponding conducting arm D' 
on a second “numerical receiver’ adapted to 
be connected with any one of a secondary set 
of subscribers, like that shown in Fig. 8, there 
by largely increasing the connecting capacity 

9 O 
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of the system, as more particularly pointed 
out in my prior patent above referred to. 
That portion shown at the bottom of Fig. 8 
of the drawings is a duplicate numerical sepa 
rator and is identical with that shown at the 
bottom of Fig. 4 of the drawings lettered C°. 

Referring now to Fig. 2, L L are switches 
controlled by magnets M. M. d is a releas 
ing magnet for releasing the weighted switch 
lever 7, there being one of these releasing 
magnets for each subscriber's line and all op 
eratively connected with the circuit 8 with 
the releasing mechanism controlled by the 
adjustable automatic conversation time-limit 
apparatus illustrated in Fig. 7. 

S', S', and S, Fig. 4, are releasing magnets 
operated either by the transmitter T or by 
the apparatus connected to the adjustable 
automatic conversation time-limit. 
Sand SS, Fig. 4, are switches controlled by 

electro-magnets M, M', M and M. S. and 
SS, Fig. 8, are substantial duplicates of the 
switches S and SS shown in Fig. 4. 

K, K, K, K, K, K, Figs. 3, 4, 5, 7 and 8, are 
ratchet sectors adjustably secured to the ro 
tary parts C, C, C, C and C, the size and 
number of the ratchet teeth being made de 
pendent upon the proportionate times in 
which it is desired to rotate the disks or cyl 
inders to which they are attached. 
W., W., W., &c., are weights carried by le. 

vers pivoted to the frame of the apparatus, 
their inner or free ends bearing under or be 
neath the curved portions of the sectors K so 
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that as the disks are rotated the weights W. 
are lifted and when said disks are released, 
these weights, acting through the levers, will 
cause the disks and sectors to assume their 
normal positions. In place of these weighted 
levers I may use weights and cords passing 
over pulleys like that shown at W and n in 
connection with the ratchet wheel of the gen 
eral time-limit apparatus in Fig. 2. 
At the top of Fig. 4 I disclose what I de 

nominate as an “automatic release' consist 
ing of electro-magnets SS and S, together 
with armature levers and circuit connections 
running to the switch magnets S and SS on 
the same sheet of drawings, and additional 
circuit connections running to the adjustable 
automatic conversation time limit apparatus 
shown in Fig. 7 and also to the switches L. L., 
Fig. 2, the complete circuit relations of all of 
which will be fully disclosed in connection 
with the description of the mode of operation 
of the apparatus. 

I will now describe the mode of operation 
of the entire apparatus by tracing the circuit 
connections for connecting up two subscribers 
where the number of the subscribers’ wires so 
connected lies between 1 and 9, reference be 
ing had to my prior patent for a clear under 
standing of the circuit connections and op 
eration where the number of subscribers is 
more than nine. 
Suppose it is desired to connect the sub 

scriber on wire No. 1 and whose signaling and 
telephone instruments are shown in Fig. 1 
with another subscriber whose instruments 
are located on said wire No. 9. The several 
parts of the apparatus at the outset are in the 
position shown in the drawings of Figs. 1 to 8 
inclusive. The operator on wire No. 1 turns 
the switch SU into contact with that contact 
plate o lettered “O'” and then rotates the trans 
mitter T through the agency of handle H one 
complete revolution, thereby sending to line 
in the direction of the tailless arrows a single 
impulse from battery BA by wire 1, switch 
leverl (Fig. 2) wire 2, weighted switch leverl, 
wire 2, relay R, wire 2, relay R', earth E, thus 
actuating these relays R and R. The relay 
R being energized causes its armature to close 
the circuit of battery B through the circuit 
4-4 and magnet d' (Fig. 5) thereby causing 
the armature lever land propelling pawl h 
to act upon the ratchet sector K and rotate 
the “general circuit breaker'C a fractional 
part of a revolution interrupting the circuit, 
thus disconnecting all of the local branch 
lines in the central station connecting the 
numerical receiver between the metallic 
strips e and the corresponding series of con 
tact springs s. At the same instant the re 
lay R' which was energized as already de 
scribed causes the armature lever r to be 
drawn down so that the hook lever h near its 
right hand end catches the free end of the 
weighted switch lever l. The cord c attached 
to the other end of the armature lever r and 
to a detent hook h is simultaneously drawn 

580,824 
down over the pulley b, thereby drawing the 

of the isolator cylinder T, there being a sepa 
rate relay R and corresponding circuit and 
mechanical connections for each of the in 
coming subscribers’ lines 1 to 9 inclusive, the 
arrangement being such that the operator 
signaling will draw his particular detent hook 
h out of the path of its catch, while the re 
maining detent hooks h will remain in the 
paths of their catches. At the same instant 
that the armature r is drawn down by the 
relay R' a local circuit will be closed from 
the battery B' to the local electro-magnet d' 
imparting to its armaturel and detent hook 
h' a forward motion, thereby rotating the iso 
lator cylinder I a fractional part of a revolu 
tion and allowing a detent pawl p to fall be. 
hind a stop on a disk attached to the shaft of 
the isolator cylinder. This forward motion 
of the isolator cylinder causes all of the 
switch levers l to be tilted forward under the 
influence of their hooks h except that one 
which has just been described as having been 
disconnected from the isolator cylinder by 
the cord c. It will thus be seen that the cir 
cuit is interrupted between all of the incom 
ing subscribers’ wires at the switch land the 
contact points 2 by this action of all of the 
switch levers lexcept the one last referred to, 
so that no circuit can now be closed for incom 
ing signals from other outlying subscribers' 
instruments. It is to be noted also that the 
clock or other time mechanism illustrated in 
Fig. 6 is supposed to be running continuously, 
thus constantly making and breaking the cir 
cuit of the battery B*A* between the yielding 
contact springs g g and through the circuits 
12, 7, 14, 17, 22 and 24 and apparatus con 
nected there with when any of said circuits 
are closed at other points as will be described 
later on. The preliminary impulse sent in 
by the transmitter T through contact plate 
“0” switch Su and circuit No. 1 as just de 
scribed, has thus disconnected all of the out 
lying subscribers' lines, save the one who has 
just signaled. As soon therefore as the relay 
R' (Fig. 2) was demagnetized, its armature r 
and hook lever h shifted the circuit from the 
lower contact point acat its left hand end to a. 
second contact point ac'just above, and a new 
No. 1 circuit was established by wire 1, left 
hand switch L, wire 1, right hand magnet M. 
of the right hand switch L thence by wire 1. 
through back contact stop of the armature le 
ver of relay Rand finally through relay R to 
earth at E, both of said relays being found in 
Fig. 3 of the drawings. The electro magnets 
R", R., &c., which control the movements of the 
numerical receivers and the switching mag 
nets SS, &c., Fig. 8, which control the circuits 
in connection there with, should be somewhat 
more sluggish than the relays R and R', Fig. 
2, in order that the preliminary impulse sent 
in from any outlying station may not affect 
such of those magnets as may be in circuit 
before the branch circuits are all interrupted 

hook h out of the path of a catch on the face . 
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at the “general circuit breaker; or the same 
may be effected by utilizing a signaling bat 
tery. BA, Fig. 1, at each subscriber's station 

O 

of considerably less electro-motive force than 
the battery B'A', Fig. 3, which controls the 
aforesaid electro-magnets: 
station 1 now places the switch Su in con 
tact with the plate No. 9. Supposing he de 
sires to connect his wire with some operator 
on wire No. 9, he then gives to the transmit 
ter T one complete revolution as before, thus 
sending ten impulses over the line in the 
same direction as before through the leverl 
(Fig. 2) upper contact a', wire 1, left hand 
switch L, wire 1, right hand portion of mag 
net M which controls and turns the switch 
L, thence to earth at Eat the bottom of Fig. 
3 as already described. These ten impulses 
therefore actuate the relay Rand cause the 
battery B'A' at the bottom of Fig. 3 to send 
ten successive impulses forward from earth 
E by armature of relay Rand front contact 
stop by wire 1 through the left hand switch 
S (Fig. 4) thence through wire 16 and right 
hand magnet M which controls the two point 
switch SS (Fig. 4) thence by wire 16 through 
electro-magnet R to earth at E. These ten 
impulses therefore impart to the numerical 

30 
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receiver No. 1 in Fig. 5, ten forward steps 
through the agency of the hook h” and re 
taining pawl is thereby placing the conduct 
ing arm D of this receiver ultimately in con 
tact with the right hand plate 9 and hence 
with the circuit running to the subscriber de 
sired. . . . 

Returning now to the right hand switch L 
at the top of Fig. 2, it will be seen that by the 
act of shifting the lower end of its switch arm 
to the left a clock circuit was established 
from the battery B*A* (Fig. 6) by way of the 
conductors 7-7 which circuit includes the 
actuating electro-magnet d at the bottom of 
Fig. 2 so that as the pendulum vibrates the 
general time-limit apparatus is set in motion 
through the operation of the armature lever 
land propelling pawl hi. This mechanism 
continues to advance step by step for a pe 
riod of say twenty seconds or twenty beats of 
the clock pendulum and during the first fif 
teen seconds of this forward motion, the con 
tact platee of the general-time-limit apparatus 
is brought under the two conducting springss 
S, while the holding pawlk retains the appara 
tus as it is advanced step by step and the re 
storing weight and cord Ware drawn up over 
the pulleyn. When the contact plate e passes 
beneath the conducting springss a new clock 
circuit 12 is established through the contact 
points g g and battery B*A, said circuit 12. 
including an actuating electro-magnet d for 
the magneto signaling controlling instrument 
represented by the letter C, (Fig. 3) so that 
the ratchet sector K through the agency of 
the propelling pawl h", armature lever land 
retaining hookk' is caused to advance step 
by step as the clock closes the circuit at q q. 
in Fig. 6. During the first of the forward 

The operator at 

the subscribers' circuits except, the signaling 

magneto signaling controlling apparatus C, 
the conducting plate e' carried thereby is 
brought under the two conducting springs s' 
s' and an additional circuit is thereby closed 
through the conductor 13-13 from the battery 
B which circuit includes a releasing magnet 
d" for the general circuit-breaker shown at 75 . 
the bottom of Fig. 5, thereby performing two 
functions at the same time, namely: first re 
leasing the general circuit-breaking cylinder 
C through the agency of the armature lever 

i. steps of the tooth sector K and hence of th 

l, releasing cord c, propelling pawl hand 8o 
detent pawl lc and allowing this cylinder to 
assume its normal position or that now shown in Fig. 5, thereby again restoring all of the 
subscribers circuits into through connection 
with the contact plates e and the numerical 85 
receiver circuits. It will be noted at this 
time that although the general circuit has 
been re-established for all of the local branch 
circuits at the general circuit-breaker, all of 
circuit are now broken at their points of 
juncture with the switch leversl by virtue of 
the previous rotation of the isolator cylinder 
I (Fig. 2) so that there is only one path for an 
incoming current. 
The circuit 13 which includes the battery 

B, contact springss's' and the releasing mag 
net do includes also a relay R. located near 
the bottom of Fig. 3, and it is therefore ap 
parent that during the time that the conduct 
ing plate e' of the magneto signaling control 
ling instrument Cremains under the contact 
springs s'is' the armature of relay R will be 
held forward on its front contact stop. The 
result therefore is that the constantly operat 
ing magneto generator H is now looped in 
circuit with both of the incoming subscribers' 
lines 1 and 9, and the magneto bells MB at 
both stations continue to ring during the time 
that the contact plate e' is under the springs 
s' s'. 
tate circuit is made through conductor 9 and 

As the instrument C continues to ro 
contact springst and land the battery cir 
cuit B near the center of Fig. 3 is closed 
through circuit 9 including the releasing mag 
net d’, (Fig. 3) the right hand magnet of the 
left hand switch L at the top of Fig. 2 and 
the left hand switch magnet M of the switch 
which controls the adjustable conversation 
time-limit apparatus in Fig. 7. Consequently 
the left hand switch L at the top of Fig. 
2 is turned with its lower point in contact 
with the left hand contact point. The con 
tact spring t of the magneto controller C. 
Fig. 3, has ridden over the insulated plate i* 
and assumed a central position, thereby clos 
ing the circuit of battery B through wire 11 
to the releasing magnet d thus releasing the 
the general time-limit apparatus Ein Fig. 2, 
and allowing it to return to normal position, 
it having first advanced far enough to close 
the circuit 10 through contact springst with 
a conducting plate o so as to energize the left 
hand magnet M of the right hand switch L 
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at the top of the drawing and return it to nor 
mal position, thereby rupturing the clock cir 
cuit 7-7. The general time-limit apparatus 
for controlling the time of turning in the 

5 signal has been returned to normal position 
and has shifted the switch of the right hand 
switch L at the top of Fig.2 to its normal posi 
tion, the magneto signaling controlling instru 
ment has been returned to normal position 
through the agency of the releasing magnet d 
and the magneto generator cut out of circuit. 
The adjustable automatic time-limit conver 
sation apparatus has been set in motion 
through the agency of the circuit 9, magnet 
M8 and switch Sw? (Fig. 7) a circuit having 
been established through said switch, the 
conductor 24, operating magnet d and the 
clock circuit at Fig. 6. 

It will be noticed that the circuit 9 is pro 
vided with circuit closing devices at two 
points, one on the apparatus C' in Fig. 3, and 
the other on the general time-limit apparatus 
in Fig. 2, the arrangement being such that 
although electrical contact is made between 
the platest and tas C advances, the circuit 
will not be closed between the plate land 
the rotary plate carried by the general time 
limit apparatus until the latter has been re 
leased and returned to normal position, there 
by allowing the general time-limit apparatus 
to be released first and to afterward release 
the instrument C and to perform the other 
functions already described. 
When the relay R* (Fig. 3) closed the cir 

cuit from battery B'A' through line 1, the 
left hand switch S. of Fig. 4 and the right 
hand magnet M, wire 16 and magnet R (Fig. 
5) the first impulse sent over the line caused 
the two point switch SS to reverse its posi 
tion and to close the clock circuit 17, thereby 
starting the numerical separator C° almost 
simultaneously with the general time-limit 
apparatus (Fig. 2). As the numerical sepa 
rator advances under the action of the arma 
ture land hook lever hit brings the contact 
plate e under the contact springs ss there 
by closing a local battery circuit 15 from 
battery B through the left hand magnet M 
of the double switch SS restoring the switch 
to its normal position and also through the 
left hand magnet M8 of the switch S shift 
ing said switch into the reverse position and 
hence directly in circuit with the arm D of 
the numerical receiver in Fig. 5 so that the 
magneto call currents from the magneto 
generator H were caused to take the path 
through the conductor I joining the two cir 
cuits thus connected together during the time 
that the armature of relay Rwas held forward 
on its front contact stop, while the contact 
plate e' of the magneto signaling controlling 
instrument was passing under the springss's'. 
The uninterrupted circuit therefore between 
the two lines 1 and 9 is as follows: Passing 

65 from the earth at station 1 in the direction of 
the tailless arrows through wire 2 (Fig. 2) 
leverl, wire 2, leverl, upper contact a' upon 
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which lever l is held by hook h, wire 1, 
Switch L and left hand contact point upon 
which it is now resting, wire 6 through ring 
ing off magnets S in Fig. 4, wire 6, wire 1 di 
rectly to the numerical receiver through the 
arm D to the wire 9 and thence through the 
contact springs ss, metallic plate e on 
the general circuit-breaker directly to the 
Outlying subscriber. As the numerical sep 
arator advances through its complete phase 
the local circuit of battery B seen at the bot 
tom of Fig. 4 is closed through the electro 
magnet d and conductors running to the con 
tact platest and t, the releasing armature 
lever causing the hook lever hand detent 
hook to allow the sector K and disk C* 
to return to normal position. Just before the 
magneto signaling controlling instrument 
was returned to its normal position by the re 
leasing electro-magnet d in circuit 9 and at 
the instant that the general time-limit ap 
paratus returned to its normal position and 
closed the circuit 9-9-, the switch Sw' of 
the adjustable automatic conversation time 
limit apparatus (Fig. 7) was turned into its 
upper position under the influence of magnet 
M which is also in circuit 9 so that after the 
magneto Signal has been sent in and the two 
subscribers connected together as already de 
Scribed, this adjustable automatic conversa 
tion time-limit apparatus is now put in op 
eration by the agency of the clock circuit 24 
Which runs to the clock and energizes the 
propelling electro-magnet d thereby causing 
the sector K of this apparatus to advance 
Step by step for a definite number of seconds 
or minutes or such time as may be allowed for 
conversation, the apparatus shown in Fig. 7 
of the drawings merely indicating the appli 
cation of this time-limit principle. As the 
tWO Subscribers converse therefore the appa 
ratus C advances and ultimately the contact 
plate e rides under the conducting springs 
s's closing the circuit of the battery B 
through the conductors 18 to the releasing 
electro-magnet S near the center of Fig. 4 of 
the drawings, thereby lifting the armature 
lever and allowing the armature lever v' to 
be withdrawn from the notch on the under 
side, thus locking the armature in its upper 
position in contact with a conducting contact 
connected to the clock circuit 14. On the first 
closure of the clock circuit therefore throught 
the circuit 14 the left hand switch S of Fig. 4 
is shifted by magnet M to its first or normal 
position and simultaneously the automatic re 
leasing mechanism at the bottom of Fig. 7 is 
stepped forward under the influence of the 
electro-magnet d until the contact plate e 
is carried under the contact springs s thus 
closing the battery circuit B through the con 
ductor 8 and right hand electro-magnet M' 
shifting the conversation time-limit switch 
Swback to its normal position, simultane 
ously energizing the releasing electro-mag 
net d in the same circuit, thereby releasing 
the adjustable automatic conversation time 
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limit mechanism and allowing it to rotate 
back to its normal position. At the same in 
stant the releasing magnet d" in the same 
circuit, No. 8, of the numerical receiver in 
Fig. 5 is actuated, allowing the weight W* 
to return the conducting arm D of the nu 
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his proper circuit connections have been 

merical receiver to its first or normal posi tion. The electro-magnets of the ringing 
off apparatus F, Fig. 4, is also caused to draw 
the armature y' into its forward position and 
release the armature . The electro-magnet 
M' of the upper left hand switch L in Fig. 2 
being in the same circuit 8 causes the switch 
to be turned to its first or normal position and 
the releasing magnet d which is also in cir 
cuit No. 8 in Fig. 2 lifts the pawlp and allows 
the isolator cylinder to be restored to its nor 
mal position. The releasing magnet d which 
is also in circuit No. 8 in Fig. 2 is caused to 
release the armature lever hook h from the 
end of the weighted lever , thereby allow 
ing said lever to assume its original or nor 
mal position. Last of all the automatic re 
lease itself at the lower part of Fig. 7 of the 
drawings is effected through the agency of a 
local circuit and electro-magnet d in the 
same manner as the apparatus C° at the bot 
tom of Fig. 4 was released as heretofore de 
scribed. 

It is now apparent that the several parts 
of the apparatus put in operation from the 
transmitter T at the station of the signaling 
subscriber have served their various func 
tions in sequence and that the adjustable 
automatic conversation time-limit apparatus 
having limited the time of the conversation 
the entire mechanism at the central station 
has again assumed its normal condition and 
that the isolating cylinder I has again con 
nected all of the outlying subscribers' lines 
with the signaling receiving mechanism for 
said lines at the central station. Any other 
operator may now turn in his signal and au 
tomatically connect his particular line with 
any other line in the system, the operation 
being identically the same as has heretofore 
been described. 
Should any subscriber attempt to signal 

during the time that the apparatus is in use 
by reason of a signal previously sent in, it is 
apparent that he will receive no signal on his 
own magneto bell, his line being like that 
of all subscribers, save the one who has pre 
viously signaled, cut out at the isolator cyl 
inder I, Fig. 2. He must wait therefore until 
he obtains a signal on his own bell on turning 
in a signal before he is aware of the fact that 

made. The absence of such a return signal 
is indicative to him of the fact that the 
system is in use and that he must wait until 
the proper circuit connections are again au 
tomatically made at the central station. It is 
to be understood, however, that although all 
of the subscribers' outlying lines, save the one 
who is signaling, have been cut out of circuit 
at the isolating cylinder (Fig.2) for transmit 

der C. 

ting signals. All of said lines are still con 
nected with the numerical receivers for re 
ceiving signals at the points “0” to '9' in 
clusive over which the conducting arm D 
passes and also through the contact springs 
s's and conducting plates e, the latter at 
tached to the general circuit-breaking cylin 

(See Fig. 5.) 
Although I have shown in the present ap 

plication two numerical receivers indicated as 
“numerical receiver, No. 1,” Fig. 5, and “nu 
merical receiver No. 2, Fig. 8, and corre 
sponding numerical separators, Figs. 4 and S, 
with circuit connections on Fig. 8 for nineteen 
additional telephone lines running from con 
tacts 10, 11, 12, 13, &c., to 19, and switches S. 
and SS', Fig. 8, corresponding to switches S 
and SS, Fig. 4, it will be unnecessary to de 
scribe in the present application the opera 
tion of connecting up any of the telephone 
lines illustrated in Fig. 8, for the reason that 
these features are all fully disclosed in my 
prior patent above referred to; and for the 
further reason that the circuit connections 
With the adjustable automatic conversation 
time-limit apparatus are clearly traceable 
upon the drawings as to their connections 
With numerical receiver No. 2 and its adjunct 
parts, the operation of said adjustable auto 
matic conversation time-limit apparatus be 
ing in every essential particular the same as 
already described in connection with numeri 
cal receiver No. 1, Fig. 5. 
Although the restoring of all of the appa 

ratus to normal condition is made dependent, 
as heretofore described, upon the automatic 
conversation time-limit apparatus illustrated 
in Fig. 7 and the circuit connections through 
battery B and conductor No. 8 running 
through Figs. 2, 3, 4, 5, 6, 7 and 8 of the draw 
ings this same function may be performed by 
either one of the subscribers at the end of 
their conversation without waiting for the 
termination of the time, by simply placing 
the switch SU in circuit with the '0' contact 
and rotating 
This will cause the main battery BA at the 
transmitting station to energize the releasing 
electro-magnet S, Fig. 4 of the drawings, and 
return all of the apparatus to normal position 
and will also release the automatic releaser 
for the reason that the clock circuit 14 will 
be closed at the back stop of the armature 
lever v so that the first impulse which passes 
over the circuit 14 will place the contact plate 
e under the springs ss thereby closing the 
general releasing circuit 8 which operates all 
of the releasing devices. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent of the United States, is 

1. An automatic telephone exchange sys 
tem having means controlled by the sub 
scriber for automatically connecting together 
any two of a series of independent outlying 
telephone lines, in combination with a time 
mechanism for automatically disconnecting 
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at the central office the subscribers after a 
predetermined time, which time mechanism 
is in no way under the control of the sub 
scriber after the expiration of said predeter 
mined time. 

2. An automatic telephone exchange sys 
tem having means controlled by the sub 
scriber for automatically connecting together 

O 

5 

any two of a series of independent outlying 
telephone lines, in combination with a time 
mechanism for automatically disconnecting 
at the central office the subscribers after a 
predetermined time and additional means for 
restoring the parts to normal position, said 
time mechanism being in no way under the 
control of the subscriber after the expiration 
of the predetermined time. 

3. In an automatic telephone exchange sys 
tem, one or more switching devices controlled 
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by electro-magnets; a series of subscribers' 2 o 
lines and circuit connections therefrom to the 
switching apparatus; transmitters for caus 
ing the switches to advance through their 
phases and time mechanism and releasing 
devices whereby the switches are all restored 
to normal condition after a predetermined 
length of time, said time mechanism being 
in no way under the control of the subscriber 
after the expiration of the predetermined 
time. 

In testimony whereof I have hereunto sub 
scribed my name this 11th day of December, 
1893. 

ROMAINE CALLENDER. 
Witnesses: 

C. J. KINTNER, 
C. A. LONGFELLOW. 
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