
No, 838,005, PATENTED DEC, 1, 1906. 
A. M, BULLARD & W. H. tiATTHIES, 
ELECTRICAL CIRCUIT INTERRUPTER, 

APPLICATION FLED SEPT, 9, 1905, 

- 
D 

G s 
Q G 

S s 

sis S. 
al s 

E. 

S 
N 
s S. will 

w S-ty 
S. R 

4%9. 

Zzza/e/2Zors. 
&zzess es zzóe-z/Afee &zzaz 
2-6-6------- &%zz/7/&zzes 

  



UNITED STATES PATENT OFFICE 
ALBERT M. BULLARD AND WILLIAM. H. MATTE, IES, OF NEW YORK, N. Y., 

ASSIGNORS TO WESTERN ELECTRIC COMPANY, OF CHICAGO, ILLINOIS, 
A CORPORATION OF LLNOS. 

Elect RicAL CRcut-i FireRF, JPER. 
No. 838,005. 

To full, whom, it indu? concern: 
Be it known that we, ALBERT M. BULLARD 

and WILLIAM. H. MATHIES, citizens of the 
United States, residing at New York city, in 

5 the county of New York and State of New 
York, have invented a certain new and use 
ful Improvement in Electrical Circuit-Inter 
rupters, of which the following is a full, clear, 
concise, and exact description. 

In telephone-exchange systeins the busy 
tone is more readily distinguished if it is 

' intermittent or throbbing in character rather 
than a continuous hulm, for the latter is easily 
mistaken for the noise produced by induc 

I5 tion from electric-light circuits where the 
telephone-lines are not properly protected 
by transposition. 

Heretofore an interrupter has been used 
having a heavy weight on the arm to reduce 

20 its vibrations to a comparatively slow period 
icity. While such an arrangement can be op 

O 

erated in a manual exchange, where attention 
can be given at any time to its adjustment, at 
small automatic exchanges, where there is no 

25 one in regular attendance, and, furthermore, 
where the interrupter is subject to low 
temperatures never encountered in man 
ual exchanges, this type of interrupter has 
proven unreliable principally because the 

3o extreme variations in temperature cause 
changes in the structure supporting the back 
contact, through which the current for the 
operation of the device passes. 
The object of the present invention is to 

35 provide a slow-acting circuit-breaker which 
can be operated at any temperature and 
which is self-starting, which starts promptly, 
and which operates on wide margins of ad 
justment. Instead of operating on the prin 

4o ciple of mechanical inertia, as heretofore, 
it utilizes electromagnetic inertia produced 
by a heavy ciosed copper secondary encir 
cling the iron core of the device. 
The apparatus consists, preferably, of two 

45 magnets or 'elays, each having a heavy cop 
per tube driven over its iron core and with 
the Small wire winding wound upon the cop 
per tube. The armature approaches and re 
cedes from the pole-piece with a marked de 

so gree of sluggishness--a phenomenon well un 
derstood in the art. 

Specification. of Letters Patent, Patented Dec. li, l906, 
Application filed September 9, 1905. Serial No. 277,713, 

stood by reference to the accompanying 
drawings, in which 

diagram of two relays 55 Figure 1 shows a 
with circuits embodying our invention. 
Fig. 2 is a side elevation, with the casing in 
section, of a relay suitable for the work re 
quired. - 

It lay be slated at the outset that the 6o 
circuits of the relays are so designed that 
they alternately short-circuit each other's 
winding, thus producing a slow reciprocating 
novenient of each ariature, which is util 
ized to in lake and reak at regular intervals 65 
the busy-tone circuit leading to the switch 
board, 

Referring to Fig. 1, when the battery-cir 
cuit is closed relay at operates its front con 
tact b, and thus closes a circuit through relay 7 O 
c, which attracts its ariatures, and ill. So do 
ing closes contact d, which causes relay c to 
remain thereafter locked up independepet of 
contact b of relay a. Contact e of relay c 
short-circuits relay ca, which thereupon re-75 
leases its arriatures, and its jack contactf 
inistern short-circuits relay c and of course 
"auses relay c to release its armatures iregard 
less of the locking-circuit closed at contact d. 
Now the opening of contact e of relay callows 
relay a to operate, thus beginning a second 
cycle identical with the first. Each cycle 
may occupy about one second of title. 
These cycles follow one another with great 
regularity and are kept from becoining too 

So 

frequent by, first, the sluggishness of the 
copper-jacketed relays; second, by the short 
circuiting method of deemergizing the respec 
tive relays, and, third, by the plan of causing 
the second relay c to lock up its armature, 
thereby permitting the armature of the first 
relay--that is, relay a-to fully recover be 
fore current is diverted from relay c. The 
resistance-coil 9 likewise tends to slow the 
reciprocative movement by reducing the 
amount of current used for the operation of 
the relay c and proportionately increasing 
the sluggishness of its arimature movement. 
This resistanceg also serves to prevent short 
circuiting of the battery when contact f of re- 1 co 
lay a is closed. The resistance h is to pre 
vent a short-circuit of the battery when con 
tact e is closed by relay c. The switch k is 

95 

Our invention will be more readily under- for closing the battery-circuit to start the 
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interrupter. The contact l of the relay a is 
included in the circuit of conductors m, n, 
which may lead to a busy-tone apparatus 
and to the switchboard or mechanism of the 
exchange, respectively, in a manner well lin 
derstood. The purpose of the combination 
of the two relays is to cause a retardation in 
the closing and opening of the contact l, 
which is included in the tone-circuit. * / 
The apparatus as thus described causes a . . . 

cycles of about a one-half second duration. 
The time can be varied by adjustment of the 
relays as may be thought most desirable, in 
Fig. 1 two armatures are shown simply for 
clearness of illustration. In practice we have 
employed relays of the general character 
shown in Fig. 2, in which the contacts are in 
the case of each relay controlled by a single 
arnature. 

This device works reliably at all tempera 
tures found in practice. It is self-starting 
and assumes its normal frequency immedi 
ately. The changes in frequency due to va 
riations of battery voltage within practical 
commercial limits are negligible. 
We claim 1. A circuit-interrupter comprising the 

combination with two relays and local circuits 
therefor, of contacts in said circuits controlled 
by said relays, whereby said relays recip 
rocally control each other's circuits and are 

35 

40 

45 

alternately energized and deenergized, and 
an external busy-tone circuit having a contact 
controlled by One of said relays, substan 
tially as described. 2. In a circuit-interrupter, the coimbina 
tion with a relay and a circuit therefor, of a 
second relay having a circuit, with a contact 
adapted to be closed by the energization of 
said first relay, and a short circuit of said first, 
relay having a contact adapted to be closed 
by the energization of said second relay, 
whereby said relays are alternately energized 
and definergized. 

3. In a circuit-interrupter, the combinar 
tion with a relay and a circuit therefor, of a 
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second relay having a circuit controlled by 
said first relay, a locking-circuit through said 
second relay having a contact closed by its 
energization, and a short circuit for each of 
said relays having a nolinally open contact, 
that of the first, being closed by the energiza 
tion of said second relay and that of the sec 
ond being closed by the definergization of 
said first relay, whereby said relays recipro 
cally control each other's circuits, and are 
alternately energized and definergized. 

4. In a circuit-interrupter, the combia 
tion with two relays each having its winding 
included in a local circuit with a resistance, of 
contacts in said circuits controlled by said re 
lays, whereby said 'elays reciprocally control 
each other's circuits and are alternately en 
grgized and definergized, and an exterial 
busy-tone circuit having a contact controlled 
by one of said relays. 

i5. In a circuit-interrupter, the combina 
tion with two relays, a, and c, and their cir 
cuits, of a switch l; adapted to close the cir cuit of relay (l, a contact b of relay a, a 
locking contact d of relay c, each of said con 
tacts being adapted to close the circuit of the 
winding of relay, c, contacts f and e, respec 
tively, reciprocally controiling the circuit 
through each other's windings, and an exter 
inal circuit having a contact controited by one 
of said relays, whereby said relay is intermit 
tently energized to operate the contact of 
said external circuit. 

In witness whereof we hereunto subscribe 
Oil 3, SS, 

ALBERT Mi-3 J.A.R.D. 
WILLIAM. H. MATTEES. 

Witnesses to signature of Albert M. Eul 
: iard: 

i) EWITT C. TANNER 
{GEC is Gil E. For K. 

Witnesses to signature of William E. Sint 
thies: 

JASON G. CRANE, 
RE) W. MCINTYRE. 
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