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* To fallir fomi in a/roncerni , • 
Beitkown that , (LDEZEEx, a citizen 

of the United States, residing at San Diego, 
in the county of San Diegò and State of 
California, ha ve i veniedi certaineward 
useful riprovenients in 
esting Aiyaratus, 
S a sòeccato. 
iíy inventien reates to a appara 

testing electrici circuits, inore particulariy 
for detecing 
circits in gene: 
the objects of any inventioi aire: 
vide an appa'atus of this class 
matica.y 

st, to pro 

tor5; secondito provide an appa 
ratus of this ciassi th means for producing 
an inducedictirent;"thus making the tome 
in the receiver niore audible, and addingto 
the efficieney of the apparatus; third, to pro 
vide an app 
ma ba read 

3, circuit Scoziapieteor winetherit is shorted 
ogrounded withoti disconnecting any lead 
vvires in the armati apparatäusoÈkhis ciass with aneans foi read 
y engigag tti 

its size and to ge movedi readiy hereon so 
asto engage different segments Without dif 
feuity, and: fifth, ta provide an apparatis 
of this class which is simple amd economical 

- o construction, durabie, easy to operate and 
vvi mot readi 

i order, " 
y deteriorate or get out of 

With these and ether objects in view as 
vvili appear hereinafter, Ly invention con 
sists of certain noyefeatures o construc 
tion, coimbin:tion and arrangenent of parts 
as will hereinaiterbe describedia detaii and 
particugiarly Set, forti ià the appended 
claims, reference being had to the aceoria 
paying drvvirgs and to thè characters of 
reference thereoi which form 3 part of this 
specification in Which: 

figure is a side elevationali view of the 
apparatius coltiplete shown in engagement 
with a commutatogwhichisshewni dotted 
lines and shoving by dotted lines a consid 
erabiy arger commitato: and showingby 
dotted lines the position of the engaging 
arms. Fig. 

on with an armature, shosying the 
gmeibers in position for testing 
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èrmature-Circuit 
: whic the following 

sfon 

is, broken wires, sortº 
for or motoi anatures, and 

which aiito 
adjusts it self to different sized 

arabis of this class in which iti 
ily dèterainedi whether ornot 

tare; foth, to provide an 
the separate segments of 

ne co?izišator Whichi means are se posi 
ned as to fit the coimmutator regardess of 

2 is a front, elevaticina view of 

AREAURE-CIRCULT-TESTING APPARATUS. 

for grounds. Fig. 3 is a longitudinai sec 
tional view through 1-1 of Fig. 1 of the 
engaging member of the apparatus, and Fig. 
4 is a diagrammatic view of the electrica 
connections of the apparatus. 

Similar characters of reference refer to 
similar parts throughout the severa views, 
The arms 1 and 2, stationary engaging 

pia 3, movable engaging pin 4, insulated 
head 5, handle member 6, iron tube, induc 
tion coil 8, grotund contact 9 and receiver 10 
constitute the prineipal parts of my appa 
l'attis. , W 
The head 5 is composed of insulating ma 

terial and is provided with a centra hole 
therethrough which is Secured onto one end: 
of the tube. Secured in the upper side of 
Said head 5 are a pair of lugs 5 which ex 
tend Outwardly and upon which are pivot 
allymounted the arms and 2 and mounted 
on the eXtended ends of Said lugs and agains 
Said arms are torsion springs 5º whichtend 
topull the extended ends of the arms 1 andò 
2 toward each other. v 
lower Side of this head are a pair of pins 
5º eXtending from the front-side thereof 
Some distance Which serve as stops for the 
arms and 2 preventing thenn from coming 
together at their ends. Secured in the lower 
edge of the head is the, stationary pin 3 
which extends some distance from saidhead 
and adiacent thereto is anotherpin 4 which 
is reciprocallymounted in a hole, and engag 

i ing with the extending portion thereofisa S: 
Spring 4ºwhichtends to press the pin 4 out 
Ward at al times, This spring engages in a 
notch in the pin forholding it positioned in 
the hole Mounted over the tube 7 and 
against the head 5 is the handle member 6 
which is a holl9w member and Secured in 
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Mounted near the 
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position by means of the nut 6º on the end 
of the tube 7. Mounted in this handle mem 
ber and ottside of the tube is an induction 
coil 8, the tibe forming the core for said coil, 
Cne of the terminals from the primary wind 
ing of Said coil connects with one of the lugs 
5º and the other terminal connects with the 
otherlug 5º while both of the terminals of 
the secondary winding connect with the con r, 

ductors 10º and 10°.which extend to. and 
connectwith the receiver 10, Mouniedinside 
of the tube 8 area 
andº, 

ing portion of the*apparatisshoyn dictor the one ends of which connect respec 
pair of conductors º 

The conductor 7º is a double con 

tivey with the pins 3 and 4, the one con 
necting directly with the pin 3 and the othe: 
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connecting with the Spring 4 which conducts 

9 
with a contact 9 which is adapted to engage 
with the shaft of the armature, the opera 
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the current to the 
of said conductor 7º connect with any source 
of electrical energy which produces an alter nating current, preferably an ordinary elec 
trie light socket. It will be here noted that this apparatus is connected in series with 
an electric lamp to provide resistance. One 
end of the conductor 7 connects with the 
stationary pin 3 and its other end connects 

tor engaging said contact as desired. It will 
be here noted that this conductor 7º and the 
contact 9 are only used in detecting grounds 
in which case the pin 3 does motengage 
with the commutator but is positioned as 
shown in Fig. 2 of the drawings. The re 
ceiver 10 is the ordinary or conventional type 
of telephone receiver and is preferably pro 
vided with a spring support 10º to hold it 
in position against the ear of the operator. 
Though I have shown and described a par 

ticular construction, combination andar 
rangement of parts, I do not wish to be 
limited to this particular construction, com 
bination and arrangement, but desire to in 
clude in the purview of my invention the 
construction, combination and arrangement 
substantially as set forth in the appended 

The claims. 
The apparatus is used as follows: 

spring piece 10º is placedover the top of 
the operator's head so that the receiver rests 
against one ear. The handle 6 is taken in 
one hand and the arms and 2 spread apart 
and the device positioned on the commutator 
of the armature asshown best in Fig. 1 of 
the drawings and moved around the com 
mutator in either direction. It will be noted 
that the arms 1 and 2 and the pins 3 and 4: 
engage with separate segments of the com 
and complete the diaphragm in the receiver 
will beactuated causing a normal tone. If 
the coil is broken and is not complete the 
tone will be very loud, while if the coilis 
shorted there is no sound produced. This 
performance is carried throughout the sev 
eral segments of the commutator thus test 
ing it for broken circuits and shorted cir 
cuits. In order to test the same for a ground 
the pin 3 does not engage the commutator 
and the contact 9 is placed in engagement 
with the shaft of the armature, allas shown 
best in Fig. 2 of the drawings, and each 
segment tested as before. When the coil 
that is grounded is reached there will be no 
audible sound in the receiver and the sound 
will increase as the distance from the 
grounded coil increases in either direction. 
Having thus described my invention, what 

I claim as new and desireto secure by Let-' 
A ters Patentis: 

. In an armature circuit testing appara 

arms with the terminals of the primary 
winding of said coil and conductors for con 
necting said pins with an alternating cur 

If the coil is fauitless 
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tus, the combination of a handle member, a 
pin. 4. The other ends pai pair of arms pivotally mounted to one end 

thereof, a stationary pin extending from 
said handle member intermediate the ex 
tending ends of said arms, a longitudinally 70 
movable pin adjacent said stationary pin, a 
receiver and electrical conductors connecting 
said arms with said receiver and said pins 
with a source of electrical energy. 

2. In an armature circuit.testing appara- 75 
tus, the combination of a handle member, a pair of arms pivotalymounted thereon, a 
pinsecured intermediate the extended ends 
of said arms, a longitudinally movable pin 
mounted adiacent said other pin, an induc 
tion coil mounted in said handle, a receiver, 
electrical conductors connecting said re 
ceiver with the secondary Winding of said 
induction coil, conductors connecting said 
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rent source. 
- 3. In an armature circuit testing appara 
tus, the combination of a handle member, a 90 
pair of arms; pivotally mounted thereon, 
means tending to hold the extended ends of 
said arms toward each other, a pin secured 
intermediate the extended ends of said arms, 
a longitudinally movable pin mounted ad-95 
jacent said other, pin, an induction coil 
mounted in said handle, a receiver, electrical 
conductors connecting said receiver with the 
secondary winding of said induction coil, 
conductors connecting said arms with the 100 
terminals of the primary winding of said 
coil and conductors for connecting said pins 
withan alternating current source. 

4. In an armature circuit testing appara 
tus, the combination of an insulated head 05 
piece, an iron tube With one end secured 
therein forming a core for an induction coil, 
a handle Secured on said tube inclosing the 
primary and secondary winding of the 
induction coil, a pair of arms pivotally 110 
mountedon said head, means. tendingto 
hold their extended ends toward each other, 
a pinsecured to said head intermediate the 
extended ends of said arms and a longitudi 
nally movable pini adjacent thereto, means 115 
tending to hold said movable pin outwardly, 
a receiver in electrical connection with the 
secondary Winding of Said induction coil, 
conductors connectingboth terminals of said 
primary winding of said induction coil with 120 
Said arms and conductors for connecting 
said pins with an alternating current source. 

5. In an armature circuit testing appara 
tus, the combination of an insulated head 
piece, an iron tube with one end secured 125 
therein forming a core for an induction coil, 
a handle Secured on said tube inclosing the 
primary, and secondary winding of the in 
duction coil, a pair of arms pivotally mount 
ed on Said head, means tending to hold their 139 




