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UNITED STATES PATENT OFFICE.

CRENVILLE T. ANDERSON, OF FLUSHING, NEW YORX, AND CARLETON V. TAPLIN, OF
ZAST ORANGE, NEW JERSEY, ASSIGNORS TO AMERICAN TELEPHONE AND TELE-
GRAFPH COMPANY, A CORFORATION OF NEW YORK

TESTING DEVICE.
Application filed September 26, 1924. serial No. 740,116.

The present invention relates to testing sets of contact springs which are connected

devices and more particularly to testing de. to the outgoing conductors and thence to &6

vices for testing a portion of the equipment tne connecting springs according 1o a pre-
of a telephone exchange system. | determined grouping arrangement. ¥or ex-

3 Tn telephone systems in which connections ample, the left-hand springs of units keys
are established by means of ~utomatic Nos. 1, 3,4, 6, 8 and 9 are connected to con-
switching apparatus; calls ineoming from ductor 247 hile the left-hand springs ol 00
manual exchanges are taken care of by op- units keys Nos. 5 and 7 are connected to
erators who are provided with key sets for conductor 249. TFach outgolng conductor 1s

10 controlling the extension of the connnection connected to a particular one of the set of
to the desired substation in the machine mounting and connecting springs 240.
switching office.  Such an operator’s PoOsi- Referring to the test set as shown in Figs. 63
tion and key set are shown and deseribed 1 and 3, a key set mounting is provided
in the circular of the Bureau ot Standards consisting of a frame into which the key set

15 No. 119, Telephone Service, page 118 and fits and a set of connecting springs 140, each
Figure 40 and the civewits of such key sets of which makes contact with one of the
ro diselosed in the patent to F. A. Stearn, mounting and connecting springs of set 240 T¢
No. 1,517,280, issued December 2, 1924. - of the key set. Tt may be noted that the key

Qince the correct extension of calls set conductors and the test set conductors,

20 through such an operator’s position is de- which are connected together by means of the
pendent upon the correct operation of the springs when the key set is in the mounting,
key set, it is the usual practice to arrange have been given the same number in succes- 8
these keys in a special mounting so that one sive Lundreds. Two switches are provided;
key set may be readily substituted for test switch 131, which controls the conmnec-

o5 anmother. Heretofore, the testing of a key tions from battery and ground to the other
set suspected o irregularities m operation apparatus and dial switch 130 which per-
has been a tedious and lengthy procedure. mits the test of each conductor of the key 8

It is an object of the present invention to set in turn. A set of lamps 170 1s pro-
provide means for quickly and efficiently vided which serves to indicate which circuits

30 testing such key sets for faulty wiring and are being closed, and whether such circuits
adjustment. - o - are closed in the correct or incorrect oper-

‘A feature of the invention lies in the pro- ation of the key set. Key 133 is used for 85
Vision of a test set equipped with a ley-set testing the release magnets. Although 1n
mounting together with cirewite and lamps Fig. 1, battery and oround are, 10T simplic-

35 whereby faulty wiring or adjustment of the 1ty, shown directly connected to the various
keys may be readily detected. | parts of the apparatus, in practice they will

Tn the drawing, Fig. 1 shows the cireuits be connected to the test set by means of a 09
and apparatus included in the test set. Fig. plug such as 135, as shown in Fig. 3. )

9 shows the circuits of the key set mder  When it is desived to test a key set it 1s

1) test. Wie. 3 is a top view of the test set removed from the mounting in the key shelf
and Fig. 4 is a top view of the key set and inserted in the mounting 140 of the
partly broken away to <how the mounting test set. The set ' firgt tested for crosses 86
springs. The same reference characters which may occur in the wiring or between
have been applied to corresponding parts the key springs and the mounting or other-

45 of Figs. 1 and 3 and Figs. 5 and 4. Al- wise. After any such faults have been cor-
though this test set is especially adlapted for rvected, it 1s then tested for breaks in the
testing the pavticular key sev shown, it wiring or failure of the key springs to make 100
would, of course, be casily adaptable for contact when the keys are depressed, after
key sets having a diiferent number and ar- which the release of the keys by the release

50 rangement of keys. magnets is tested. _

Referring now to Figs. 2 and 4, the key ~ While testing the key set for crosses,
set is made up of four rows of keys oach row switch 181 is placed In 1ts middle or TC 108
umbered from 0 to 9. Fach key has three position. With switch 181 in this position
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and switch 130 in its normal position, a
shown, battery

switch springs 125, 126, 127 and 198 and
lamps 171 to 192, 1nclusive, to conduetors
14l to 162, inclusive. and thence over the
mounting springs to keyv set conductors 941
to 262, inclusive. It will be noted that con.
ductor 263 is conneected to conductor 269 by

Imeans or common row contacts 206, 207,
208 and 209 and that

nected with conductor 2084 through the re-
lease magnets 202, 203, 204 and 205 in

parallel so that battery is connected to
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- will be completed to ground

through lamp 171 and

each conductor of the key set. The frame of
the key set mounting is connected to ground
by means of conductor 232 and spring 132,
If any conductor or key spring makes con-
tact with the mounting trame, the cirenit
of the lamp connected with that conductor
and that lamp
will be lighted. For example, suppose the
left contact of hundreds izey No. 9 has be-
come bent so that it touches the trame, a
circuit  would then exist from battery
through the upper contact of tect switch
spring 128, contact of te switch spring
125, lamp 176, conductor 146. key set COM-

,
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‘ductor 246, left contact of hundreds ey
232, spring

No. 9, frame of key set, conductor

132 to ground causinge lamp 176 to light.
The switch 180 will next be moved to 1ts
No. 1 position in which position a circuit
may be traced frem ground, contact of
test switch springs 108 and 104, brush of
switch 130 and its No. 1 terminal, upper
contact of test switch spring 106, contact of
test switch spring 105, through lamp 171,
apper. contact of test switch spring 198 to
battery causing lamn 171 to be lighted. This
circuit also connects ground to cenductor
141, shunting the battery supplied thereto
orounding conductor
241 1 the key set. If no crosses exIst
between conductor 9241 and other con-
ductors in the key set lamp 171 alone will
be lighted. If, on the cont ‘ary, such crosses
exist, say with conductor 203, & circuit will
exist from ground on conductor 9241 over
conductor 268 to common row contacts 206,
207, 208 and 209, conductor 202, mounting
springs, conductor 162, lamp 192, upper con-
126 to battery, and

£
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tact ot test switch s _.
lamp 192 will be Lghted 1n addition to lamp

171 indicating that conductor 289 or 263 1s

- crossed with conductor 241

When switch 130 engages its No. 2 termi-
nal, the cirenit of lamp 172 is corapleted
from battery, test switch springs 128 and
126, lamp 172, No. 2 contact and brush of

switch 130 to ground as previously traced.

Ground will also be connected -

1O

brush of switch 1380 over i1ts No. 2 contact
to conductors 142 and

Q49
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exist lamp 172 alone will he

It no crosses
t1ighted, while

the lighting of an additional lamp or lamps

15 connected through test

conductor 241 is con-

-nected to ground and the

tended to conductor

1,612,849

will indicate that the corresponding con-
Fol-

ductor is crossed with conductor 249,

lowing is a table showing the conductor CON-

lghted for each position of switch 130,
Position Key set Lamp |
of switech | conductor normally

130 grounded lighted
, = |
0 Frame. None,
1 241 and 264 171
2 242 172
3 243 173 i
4 - 244 174 1
5 245 175
6 246 176
7 247 177
8 248 - 178
9 249 179
10 250 - 180
11 251 181
12 252 182
13 253 183
14 254 184
15 - 20D 1R85
16 256 186
17 297 187
18 258 188
19 259 189
20 - 260 190
21 261 191
22 262 and 263 192

1he switeh 130 is moved
sition to position allowing
cach position
sponding
Any other
noted. When all
tlested switeh 13
moved from its
which have been noted removed, after which
a check test is usually made to insure tha

long enough for the corre-

N0 crosses have been left.

The key set is now tested to see whether

the keys close the proper circuits when oper-

ated. © Test switch 131 is moved to its right-

nand or TO position and in this position.
]

battery 1s connected through test switeh

sering 128 to lamps 171, 187, 190 and 199.
at test switch
Is not concerned in
this test. The civeuit of lamp 187 ig ex-
157 and by way of test

Lhe cirenit of lamp 171 is open
contact 105 and hence ;

switch springs 111, 116, and 117 to conduc-
tors 154, 151 and 148 respectively. The cir-
cuit of lamp 190 is extended fo conductor
160 and by way of test switeh springs 107,
115,119, 122 and 124 to conductors 161, 150,
146, 144 and 143 respectively. . The cirenif
af
In this position test switch 181 also connects
ground through springs 101, 108, 109, 110,
112, 113, 114, 118, 120, 121 and 193 to con-
ductors 164, 159, 158, 15
147, 145 and 149 respectively.
g and taking into consideration the fact
that each mounting Spring connects a test
set conductor with a key set conductor bear-
ing the correspondineg number in the next
hundred, we find that ey set conductors
252, 245, 247, 249, 952, 253, 205, 256, 258, 259
and 264-are connected to ground, and condne-
tors 243, 244, 246, 248, 250, 251, 254, 257, 260,

lamp normally

slowly from po-
1t to remain in

lamp to come to full brilliance.
lamps which may be lighted are
the conductors have been
1s vestored, the key set re-
mounting and all crosses

1:-1.11.19 192 1s extended 4o conductor 162.
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261 and 262 are connected to battery. That

ig, the spring of all the keys are connected

to ground while the contacts of all the keys
are confected to battery through some lamp.

It will, therefore be clear that the circuit ot

one or more lamps will be completed eacl
time a Kkey 1s depressed.

this test each
the lighting of the lamps noted

In carrying out
kev is depressed m turn an
and checked

against a table similar to the following:

Numerical
keys.

Thous.

}

Hund.

Tens.

Units.

Test lamps.

190~ ~-192
190- 192
190-187-192

190-187-192

100-187-102
~187-192
190-187-102
190-187-192
190- -192
- -192

Test lamps.

190- 192
190-187-192
190-187-192
150-187-192
160- 192
190- 192
190~-187-192

~187-192

190-187-102

- =192

Test lamps.
190- —-192
190-187-192
190-187-142
190-187-192
190- -192
190- 192
160-187--192

~187-192
190-187-162

- 162

- 190-

Tesi laneps.
190- -192
190-187-182
160-187-162

- 190-187-192

-102
~-192
160-187-192
- —187-192
190-187-102
- =102

160-

“and
133 will then be operated closing a circuit
from battery, contact of key 133, lower con-

Having completed the test for correct
operation of the keys, made any acdjustments
necessarv and checked them, the operation
of the release Teature is next tested. >witch
131 is moved to its left-hand or TKR posi-
tion. In this position battery is connected
over the lower contact of test switch spring
198. through lamp 193 to conductors 163 and

263 and disconnected from sll ot the other

lamps. Ground is connected over the test
switch spring 102 to conductors 164 and 264.

One key in each row of keys is then de-
first key 1s depressed,

pressed. When the
«ay thousands key No. 9, a circuit 1S COM-
pleted from battery through lamp 193, con-
ductor 163, conductor 263, common IowW Con-

tacts 207, 208 and 209, outer right-hand con-
tact and spring of thousands key No. 9, con-

ductor 264 to ground on conductor 164.
Lamp 193 lights. As each key 1s depressed.

the common row contact corresponding to

such key is opened so that when one key 1n
the theusands, hundreds, tens and units rows
has been depressed. common r0oW contacts
206,207, 208 and 209 will have been opened

lamp 193 will be extinguishec. Key

tact of test switch spring 106, conductor 141,
conductor 241, through release magnets 202
003, 204 and 205 in parallel, conductor 264,

conductor 164, contact ot test switch spring

102 to ground. The release magnets should
operate releasing all the keys. If any one
of the keys fails to release the lamp 193 will
again light over a contact of the operated
kev and the circuit previously described 1n-
dicating that the releasing mechanism of the
key set requires adjusting. S

Tt will be seen from the foregoing descrip-
tion that the test set of the present invention
permits the rapid and simpie testing of key

sets, therefore making feasible the frequent.

£
101

testing of key sets and consequently improv-
ine the service given by the operators USING
such sets. '

What is claimed 1s:

1, A test . set, .
ey set made up of more than five
vidually operable keys in 2 mounting each

+ iy

key having a plurality of contact SPIINES,

comprising variably operable apparatus,

means to simultaneously associate the ter-
minals of the key springs of all keys 1n said
mounting with said apparatus, means under
the '

tost said key set and signaling means also

under the control of sald apparatus to 1n-
dicate faults in said key set.

2, In a testing device for testing an opera-
tor’s key set made up of mechanically locked
and electrically released keys, means for
mounting said key set having a frame for

yeceiving said key set and a plurality of
springs for making electrical connection

with the conductors of said key set, a test
switch and means under the control of said
test gwiteh when in one position to test said
keyv set for cross connections, when In an-
other position to test for incomplete con-
nections and when in a third position to
test the means for releasing the keys of said
kev set. - -

3. In a testing device for testing an oper-
ator’s key set, means for mounting said key
set having a frame for receiving said key

for testing an operator’s
inci-

control of said apparatus to varviably

g4

S5

90

cet and a plurality of springs for making

electrical connection with the conductors
of waid kev set, means for testing said key
set for crosses comprising a switch for pre-
paring a circuit over each of the key con-

100

ductors of said key set in turn which may be

completed only by means of such crosses ancl
menns for indicating over which conductor
the cireuit has been completed.

4. In a testing device for testing an oper-
ator’s key set, means for mounting said key
set having a frame for receiving said key

‘set and a plurality of springs for making
electrical connection with the conductors of

said key set, a plurality of lamps, means
for applying battery through said lamps to
all of the key conductors of said key set,

means for erounding each of said conductors

in turn and means comprising said lamps
indicating which conductor 15 $0 ground-
ed. for indicating whether a cross exists be-
tween said orounded conductor and any.
other conductor and which conductor 1S S0
crossed. | |

5. Tn a testing device for testing an oper-
ator’s key set, means for mounting sald key
set having a frame for receiving said key set

and a plurality of springs for making elec-
meal connection with the conductors of said
set, means for testing said key set for

(B
key 2
crosses comprising a switch for applymg

battery to all of the key conductors of said

105

110

115

120

130
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key set, a second switch for applying ground
to each of said conductors in turn and a
aroup of lamps for indicating which condue-

tor has been grounded and which conduc-

It I d Ay

blul.:; L

toi's, 1T any, are crossed with said

conductor.

1

6. In a testing device for testing an oper-
ator’s key set, said key set COMPrISIng more

‘than five keys in a common frame, each key

naving a plurality of contact springs and
associated conductors, means for mounting

t : brmd r 4 gy 4- TR B - 1. 1:""- - ‘ i R g VL
saxdt key got comprising means for connect.

g with the contact springs of said key
set, means ro1 applying ground to the frame
ot sanl kevy

means tor mdicating the existence of crosses
between =aid contact springs or said con-
cuctors and said frame.

(. In a testing device for testing an oper-

it

v oset means to simultaneously ap-
ply battery to all of said contact springs, and

1,612,849

ator’s key set, said key set COMprising a
piurality of locking keys arranged in rows
and a plurality of magnets for releasing said
keys, means for mounting said key set com-

prismg a frame for receiving said key set
- and a plurality of springs for making ‘elec-

trical connection with the conductors of
said Key set, a lamp, means for lighting said

lamp In response to the depression of one of

453

sald keys, said lamp being extinguished when 39

¢ key has been depressed in each of said

rows of keys, means for energizing said

releasing magnets and means for relighting
satd Iamp if said releasing magnets fail to
reiease ull of said depressed keys.

In testimony whereof, we have signed our

names to this epecifieation this 25th day of

September 1994 | a o
GRENVILLE T ANDERSON.
CARLETON V. FAPLIN. -

e

Tem—



	Drawings
	Front Page
	Specification
	Claims

