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To all whom it may concern. 
Be it known that I, CHARLEs HoWARD 

NoRTH, a citizen of the United States of 
America, and a resident of Cleveland, in 
the county, of Cuyahoga and State of Ohio, 
have invented certain new and useful Im 
provements in Electrical Interrupter De 
vices, of which the following is a specifica 
tion. 
My invention relates to improvements in 

electrical interrupter devices, and more par 
ticularly to apparatus of this character 
adapted for use in connection with the sig 
naling bells upon harmonic telephone lines. 
These bells preferably are rung by battery 
currents applied either directly to the line, 
or transmitted through a converter in the 
well known manner. With selective cur 
rents, however, it is desirable to adjust the 
frequencies of interruption, and to simplify 
the apparatus, which is subjected to con 
tinuous and severe usage, in every possible 
Way. 
My present improvements relate to cer 

tain novel mechanical features with respect 
to the mounting of the vibrating member; 
the mounting and adjustment of the contact 
springs and the co-acting contact member, 
and the adjustment of the frequency of the 
vibratory member. These features will be 
more fully explained in connection with the 
accompanying sheet of drawings, where 
:- 

Figure I is a plan view of an interrupter 
device, constructed in accordance with my 
invention. Fig. II is a side view thereof, 
one of the electromagnets being removed, 
and the base portion broken away to illus 
trate certain of the features. Fig. III is an 
enlarged detail slightly broken away show 
ing the mounting and means of adjustment 
for the contact springs. Fig. IV is a detail 
showing one of the spring guards. Fig. W 
illustrates one of the contact springs itself. 
Fig. VI is a side view showing a vibratory 
member with its contact and adjusting 
means. Fig. VII shows a heavier adjustable 
screw therefor. Fig. VIII is a detail illus 
trating the adjustment of the magnet poles; 
and Fig. IX, a diagram showing the pre 
ferred circuit connections of the interrupter. 
Throughout the several figures of the 

drawings, I have employed the same. char 
acter of reference to indicate similar parts. 
The vibratory tongue or member a, is 

provided at its extremity with a weight a', 
and preferably with an adjustable screw 
and lock a'. The latter, as best shown in 
Figs. VI and VII, comprise an inner tapped 
member secured at the ends of wires a, and 
a thumb-screw, which may be of the re 
quired weight, insertible therein. Said 
vibratory member preferably comprises a 
curved or looped wire, securely anchored 
at its rear extremity and carrying between 
the parallel bars, a contact arma, which 
with the weight a', are riveted in place 

60 

65 

thereon, as best shown in Fig. VI, although 
my invention is not necessarily limited to . 
the details above set forth. - 
By reason of providing the adjustable 

screw and locka', inasmuch as said screws 
are made of different weights, there is ob 
tained, within restricted limits, a corre 
sponding adjustment of the rate or fre 
quency of vibration of the tonguea and its 
contact-arm a”, resultant from the slight 
change in the center of gravity secured by 
inserting different adjustable screws a'. 
These thumb-screws and locks a', as shown 
in the drawings, are of the simplest form 
and are inserted longitudinally of the 
tongue a to insure the desired adjustment 
and frequency of vibration. The principal 
weight o', however, preferably is station 
arily riveted upon the looped wire, consti 
tuting the vibratory tongue a. 
The electro-magnet b b, preferably is 

compositely wound, as indicated in the dia 
gram, Fig. IX, the connections thereof 
affording a series-shunt arrangement adapt 
ed for connection with the primary of an 
induction coil; the windings b° being in se 
ries relation with windings b respectively 
upon each limb of the electro-magnet. The 
construction and operation of the foregoing 
circuit connections are described and claimed 
in the patent to Engle, No. 921,601, May 
11th, 1909, in connection with the struc 
tural improvements of my invention herein 
set forth and claimed. Reference may be 
had to said patent for ascertaining the par 
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ticulars, inasmuch as they form no part of 
the improvements herein set forth. 
The contact arm a”, extends upwardly in 

a position to engage alternatively, the con 
tact springs a c', mounted respectively in 
spring-guards upon a plate surmounting the 
electro-magnet. These spring-guards d, to 
gether with their respective springs, are 
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disposed in saw-cuts, provided in an insulat 
ing block d', wherein they are normally se 
cured by a suitably insulated mounting strip 
d'. As shown, each of the contact-springs, 

S which under constant use is liable to de 
terioration, in consequence is made readily. 
removable, but the circuit terminals 1, 2, are ma 
permanently connected with the respective 
spring-guards, as best shown in Fig. III, 

10 so that the connections with the springs may 
be readily made and broken upon securing 
them in their respective saw-cuts. These 
springs have a normal inward set, as thus 
secured, and are withheld from convergenee 

15 by means of the slotted terminal arms d” 
... upon the spring-guards, which, however, 

permit the outward flexure of the springs. 
The base of the interrupter device is suit 
ably chambered to contain the condenser e. 
With the foregoing description in mind, 

the purposes and advantages of my im 
proved construction will now be briefly ex 
plained. 
In practice, each of the interrupters, upon 

installation is connected in circuit as shown. 
The adjusting screws gig, are separated to 
such an extent that neither of the contact 
springs a c' is in engagement with the vibra 
tory contact al. One of these screws, as g 
is then turned until the contact spring a 
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is brought into engagement with the con 
tact of the vibratory member, whereupon 
it will start under the impulse of but a single 
magnet. This screw is then turned back 
slightly, say to the extent of one quarter 
turn, and the opposing screw g is then 
turned until the contact o' similarly is 
brought into engagement with the contact 
of the vibrating member, whereupon this 

40 screw is also set in its adjusted position and 
the interrupter device will continue nor 
mally under the impulse of its shunt wind 
ings. It will be seen, however, that with 
a slight bias, the vibrating member may be 

45 actuated by a single electro-magnet, but 
preferably if employ the arrangement here 
in set forth. 
The pole pieces f of the electro-magnet, 

may be adjusted within their slides i toward 
and from the vibrating member by means 
of the rotary eccentric parts f. Said sides 
i are formed upon the supporting plate d', 
while eccentric is rotatable within a re 
cess/f provided upon one side of each pole 
piece f. The parts are maintained in their is a position by nut it. The vibrating 
?member, which is securely anchored at its 
looped or inner end, under the impulse of 
the electro-magnet, is oscillated in accord 

i' ance with the frequency to which the in 
dividual instrument is adjusted, thereby 
making and breaking the circuit between the 
contact arm a and contact springs a c'. The 
rate or frequency, however, is subject to 
adjustment within small limits by means of 
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the screw members a', and the pounting of 
the contact arm a preferably is para-mag 
netic and serves as an armature for the vi 
brating member. This, by reason of itsloop 
construction and firm anchorage, is espe 
cially sensitive to impulses from the electro 

et and accurately vibrates in unison 
therewith, transmitting current over the 
circuit with which the instrument may be 
connected or it may be otherwise applied. 
Having now explained the features of my 

invention, I claim as new and desire to se 
cure by Letters Patent, the following:- 

1. In an electro-magnetic appliance, the 
combination with an actuating electro-mag 
net, of an armature, a supporting-part and a vibratory member comprising a looped 
wire free at its outer end and securely held 
at its looped end by said supporting-part; 
said looped wire carrying the armature at 
a distance from its looped end, operatively 
positioned before the poles of the electro 
magnet, substantially as set forth. 
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2. In a vibratory electro-magnetic appli 
ance, the combination with an actuating 
electro-magnet, of its armature, a rigid sup 
porting-part and a vibratory mounting for 
the armature comprising an extended arm 
free at its outer end and an attaching loop 
secured at the other end within said sup 
porting-part, whereby the rate of flexure is 
EPuniform, substantially as set forth. 

3. In a vibratory electro-magnetic appli 
ance, the combination with an actuating 
electro-magnet, of its armature, a rigid sup 
porting-part, a vibratory mounting for the 
armature, comprising an extended arm free 
at its outer end and a rearwardly secured 
loop held within said supporting-part, 
whereby the rate of flexure is rendered sub 
stantially uniform, and means for adjusting 
the frequency of the armature's vibration, 
substantially as set forth. 

4. In a vibratory electro-magnetic appli 
ance, the combination with an actuating 
electro-magnet, of its armature, a stationary 
supporting-part, a mounting for said arma. 
ture, comprising an extended arm free at 

and a rearwardly se- . its outer extremity 
cured loop held within said supporting 
part, whereby the rate of flexure is rendered 
substantially uniform and means associated 
with the free extremity of said arm for ad 
justing its rate of vibration, substantially 
as set forth. . 

5. In a vibratory electro-magnetic appli 
ance, the combination with an actuating 
electro-magnet, of its armature, a stationary 
Supporting-part, a mounting for said arma 
ture, comprising an extended vibratory arm 
and a rearwardly secured loop rigidly held 
within said supporting-part, whereby the 
rate of flexure or vibration is rendered sub 
stantially uniform, a contact-member also 
carried by said arm and angularly extended 
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beyond its plane of vibration and a co-act 
ing contact adapted to be intermittently en 
gaged thereby, substantially as set forth. 

6. In an electrical interrupter appliance, 
the combination with an electro-magnet, of 
a vibratory member comprising a looped 
wire securely mounted at its looped end, a 
stationary support for said looped end, a 
contact-spring, a contact-arm and an ad 
justable weight respectively mounted upon 
said vibratory member adapted to secure 
the regulation of the vibratory movement, 
substantially as set forth. hk 

7. In an electrical interrupter device, the 
combination with a U-shaped electro-mag 
net, of a vibratory member mounted ad 
jacent to said electro-magnet, a support 
therefor, a contact-arm positioned upon said 
member between the limbs of said electro 
magnet and extending to a plane above the 
electro-magnet and co-acting contact-springs 
positioned in an upper plane adapted to be 
engaged thereby, substantially as set forth. 

8. In an electrical interrupter device, the 
combination with an electro-magnet, of a 
vibrating contact arm actuated thereby, a 
spring guard connected in circuit, and a re 
movable contact spring mounted with said 
guard in position to be engaged by the con 
tact arm, substantially as set forth. 

9. In an electrical interrupter device, the 
combination with an electro-magnet, of a 
vibratory contact arm actuated thereby, a 
saw-cut insulating strip, a spring guard con 
nected in circuit and mounted within the 
saw-cut, and an associated contact spring re 
movably mounted in said saw-cut adjacent 
to its guard and in position to be engaged 
by the contact arm, substantially as set 
forth. 

10. In an electric interrupter device, the 
combination with an electro-magnet, of a 
vibratory contact arm actuated thereby, a 
spring guard, comprising a rearward por 
tion connected in circuit, and an angularly 

-extending slotted part, and a removable 
contact spring mounted adjacent to said 
Spring guard with its end extending through 
the slotted part in position to be engaged 
by the contact arm, substantially as set 
forth. 

11. In an electric interrupter device, the 
combination with an electro-magnet, of a 
vibratory contact arm actuated thereby, a 
Spring guard, comprising a rearward portion 
connected in circuit, an angularly extending 
slotted part, and adjusting means associated 
with the spring guard adapted to regulate 
its position, substantially as set forth. 

12. In apparatus of the class described, 
the combination with an electro-magnet of 
the armature actuated thereby, a pole piece 
adjustably mounted adjacent to said arma 
ture, and a rotary eccentric member associ 
ated with said pole piece to secure its ad 
justment, substantially as set forth. 

13. In an electro-magnetic appliance, the 
combination with an actuating electro-mag 
net, of a vibratory armature, an adjustable 
pole piece positioned adjacent thereto, 
means for retaining it in line with said ar 
mature, and a rotary eccentric member asso 
ciated with said pole piece and adapted to 
secure the adjustment thereof toward and 
from the armature, substantially as set 
forth. 

14. The combination with an electro-mag 
net, of a contact-making armature, a con 
tact-spring, a flexed spring-guard having a 
slotted end portion through which the 
spring extends, and screw-adjusting means 
for regulating the position of contact. 
Signed at Cleveland, this 14th day of No 

vember, 1908, in the presence of the wit 
nesses below subscribing. 

CHARLES HOWARD NORTH. 
Witnesses: 

JESSE A. BUEL, 
ALBERT LYNN LAWRENCE. 
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