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To all whom it may concern:

Be it known that I, ALFRED TZAU’I‘ of
Neufchatel,. Switzerland, have invented cer-
tain new and useful Improvements in Testing
Apparatus for Electric Circuits, of which the
following is a specification.

The cb;;ect of the present invention 1is to
provide a simple and reliable apparatus for
the convenient testing. of electric cireuits;
and for this purpose the invention consists cf
an-electromagnetic generator, ccmpnsmﬂ* an
exterior casing, an electromagnet in said cas-
ing, a spring, an armature mounted on said
spring 1n proximity to the poles of said mag-
net, a pin carried by said spring, an operat-
ing pusher-rod provided with an inclined end
portion and a recess above the same for sald
pin, and means guiding sald pu%her -rod in

‘the path of said pin. |
In theaccompanying drawings, I‘lfrures 1,2,

3, and 4 illustrate the features of the 1nven-
tion in conventional representation. Kig. 5
is a vertical central section, and Fig. 6 a Dlen

view, of a suitable form cf ﬂ'ene1etcr with
parts removed. Iig. 71is a verticel central
section, and Fig. 8 a plan view, of the same

mstrument but with various other parts in

place and certaln of those shown in Figs. 5
and 6 removed; and Figs. 9, 10, and ll_ale'
diagrams illustretinw the ccnnecticn of the

apparatus for various uses.

Similar characters of reference indicate
like parts throughout the views.

Referring to the drawings, 1 indicates a
magnet, and 2 the armature of thesame, made
of soft iron and adapted to be moved in front

of and in proximity to the poles of the magnet.
61is a

dotted lines in Figs. 1, 2, and 3, with the coil
or coils 3 of the maﬂ'net Taklng, for exam-
ple, the arrengement shown in Fig. 1, 4 is

spring upon which the armature 21s s mounted..

It the armature be now pulled back and re-

leased, whereby the same 1s moved by the

- vibrating spring rapidly back and forth be-

" 1n the receiver 6.

fore the poles, an audible sound is produced
In order to render the pul-

sations more sharp, however, it is desirable
to provide means whereby the current is not
merely varied in strength, due fo the varia-

telephone-receiver of the ordinary |
type, which 1s connected, as indicated in.

| tions in distance of the armature 2 from the
magnet - poles duaring the vibrations,

but
Whereby the same is pcsnwe]y 1nterruptcd
for a portion of the vibrations and established
at others, and the establishment should take
place at the maximum point of vibration, so
as to increase the effect upon the membrane
cf the telephcne-recelver For aceomplish-

ing this an interrupter o is arranged as indi-

cated in Fig. 5, which is nor mally out of con-

' tact with the spring 4, but is located so as to
contact with the same upon the vibrations of
the armature 2 and spring 4. In this case

one pole of the telephone-receiver is connect-
ed to one end of the coils of the magnet. The
opposite end of said coils 1s connected with
the spring 4 and the opposite pole of the re-
ceiver with the interrupter 5. Fig. 3 shows

| in conventional form a different type of ar-

mature adapted to be rotated instead of vi-
brated and provided with contact-pins 7, pro-
jecting at diametrically opposite points and
adapted to form contact intermittently with
contact-springs 9, with which the conductors
are connected. F1b 4illustrates a typesimilar
to that of Fig. 3 with exception that the coil 3
is located upon the rotatable armature 2 in-
stead of upon the poles of the magnetl. The
effect produced by the rotation of the arma-

ture is the same as upon rotation of that

shown in Fig. 3, variations of electrical po-

! tential being 1nduced in the cirenit 8 9 and

affecting the receiver 6. Such being the gen-
eral principles of the construction, Flgs 5 6,
7, and 8 illustrate a generator adepted for
practlca,l use and embcdymg these features.
Said instrument is constructed after the type
shown in Fig. 2. The megnet 1 is of horse-
shoe form and carries at its two poles coils 3.
The armature 2 is mounted upon a spring 4,
secured by means of screws to a support 10

a’ | electrically insulated from the casing or bcx:

12 of the device. The spring 5 of the inter-
rupter is secured to a support 11, insulated
from and secured to the box 12, Fcr setting
the armature in vibration an cneretmg mech-
anism is provided consisting of a pin 14, suit-

ably mounted by means cf a block 13 upon

the spring 4 and in a plane parallel to the
movement of the spring, and a pusher-rod 15,
guided in a lug or bracket 16, secured to the
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50 case, however, the conductors A B are not |
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casing and provided at its end adjacent said
pin with an inclined portion 17 and a nofech
above said inclined portion for the escape of
the pin. The parts being in normal position,
as shownin Fig. 5, upon operating the pusher-
rod in inward direction by its knob 18, the
back or under side of the inclined portion 17
engages the pin 14 and draws the same, to-
gether with the spring and armature, over to
one side. Upon continuation of the inward
movement of the pusher-rod the recess shown
in Fig. 6 immediately above the incline por-
tion 17 arrives opposite the pin 14 and per-
mits the same to escape and the spring to vi-
brate, whereby the armature is oscillated
with great rapidity before the poles of the
Upon permitting the pusher-rod to
return to normal position, which it does au-
tomatically under the influence of its return-
spring 19, the incline 17 again engages the
pin 14, this time at the upper surface of said
incline, and thereby moves the same in oppo-
site direction to that first deseribed and
finally releases the pin, permitting the spring
to vibrate as before.
are connected and the wire from the free end
of one coil is connected with the support 10,
with which is connected a binding-post 20,
and the free end of the wire from the other
coll is connected with the support 11, having
a binding-post 21. It will be observed that
in this construction the current instead of be-

Ing completely interrupted, as deseribed with

reference to Iig. 2, isshort-circuited through
the springs 4 and 5, the effeect upon the re-
ceiver being the same.

For using the apparatus—for instance, for
ascertaining whether there is a connected cir-
cult through the conductors A B, Fig. 10—one
binding-post, as 20, of the generator G is con-
nected with one post of the telephone-receiver
R, the opposite post 21 of the generator be-

ing connected with the conductor A and the

free pole of the receiver with the conductor
B. Upon operating the pusher-rod the arma-
ture 18 oscillated and rapid differences of po-
tential produced in the conductors A B, pro-
vided they are connected, and an audible
sound will be perceptible in the receiver. In

The coils of the magnet
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connected no sound will be perceptible in the
telephone-receiver, and this fact will indi-
cate the absence of a circuit. Ifor testing

whether a portion of the cireuit is through

the earth the connections are the same; but
instead of one pole of the receiver being con-

| nected with the second conductor B the same

is connected with an earth-plate, as indicated
in Fig. 11. For indicating the resistance of
a circult the core of the telephone-receiveris
provided with a plurality of coils. This is
indicated in Fig. 9, in which 22 is the dia-
phragm or membrane of the receiver, 23 the
core, and 24, 25, 26, and 27 coils located on
the core. Iach of these coils i3 connected

with a binding-post, as indicated, and the

exit end of each coil with the entering end
of the following coil. One terminal of the

line to be tested is connected with one of the
terminal coils-—as, for instance, coil 24 —and

the opposite terminal is connected succes-
sively with the various coils until the mem-
brane is caused to vibrate and the receiver
cgives forth an audible sound. The gener-
ator 28 is connected in the line 29 in the
usual manner, and the resistance is indicated

by the number of colls necessary to be inter-
calated for producing a perceptible sound.
The generator and receiver may of course

be lodged within a single casing, if desired.

35

6o

75

30

Having thus described my invention, I

claim as new and desire to secure by Letters
Patent—

In a testing apparatus for electric circuits,
an electromagnetic generator comprising an
exterior casing, an electromagnet in said cas-
ing, & spring, an armature mounted on said
spring in proximity to the poles of said mag-
net, a pin carried by said spring, an operat-

ing pusher-rod provided with an inclined end

portion and a recess above the same for said
pin, and means guiding said pusher-rod in

the path of said pin, substantially as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subsecribing witnesses.

ALFRED TZAUT.

Witnesses: |
JULES CHAPUY,

OSCAR KULLING.
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