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This invention relates to testing apparatus and
more particularly to apparatus for repeatedly

applying tests to telephone calling dials during

the adjustment thereof.

In the manufacture of calling dials for suto-

matic telephone systems, the contact springs in
the dial, which control the pulses transmitted in
calling a subscriber or which short-circuit the
telephone transmitter during the transmission of

!:.‘.T_t

being provided to properly position the dial in
the fixture.. After a dial has been placed in the
fixture, the fixture may be tilted to substantially
vertical position, whereupon the main actuating.
lever of the apparatus may be operated manu-
ally. ‘The manual operation of this lever causes
the dial receiving fixture to be slid into position
to have a series of tests applied to it. The han-
dle which actuates the fixture to move the dial

selecting impulses, must be adjusted to engage 10 therein to Its testing position also causes the
their cooperating springs at Predetermined pres- = driven member of a clutch to move a finger car-
sures. Similarly, the contact springs which open  ried by it into one of the holes in the dial and
the talking circuit through the telephone receiver Just shortly after the finger engages the finger:
must be adjusted so that they break their circuit hole in the dial, continued movement of the
alter the finger wheel of the dial has moved s 15 manual lever will cause the driving clutch mem-
predetermined amount from its normal position er to engage the driven clutch member and pre-
and before it has moved a slightly greater pre- pare the dial for repeated operation. = -
determined amount. The contacts which con- ~ In the embodiment of the invention being de-
trol the pulses transmitted in calling a subscriber scribed herein, the number “4” is dialed repeat-
must be adjusted so that they will, on the re- 20 edly and the finger on the driven clutch member
turn of the finger wheel to normal to transmit will float when the driven clutch member is dis-
impulses, be closed a predetermined amount of engaged from the driving clutch member so that
the time in proportion to the time they are open.  the dial will not be moved out of its norma;l
The adjustment of these contact springs to give position during the engagement of the finger
them the desired operating characteristics neces- 4% wheel ‘thereof by the finger mounted on the

sitates bending the springs manually after they
are assembled and, in bending one of the springs
to give it the desired operating characteristic,
another spring may be affected so that it will be
out of proper adjustment due to the fact that
some of the springs have to be adjusted for more
than one characteristic, "

In the past, the adjustment of the springs of

dials has entailed a great amount of tedious man-

ual work, since the method followed was to make

an adjustment in a spring, then operate the dial

manually to see if the springs operated in the

broper sequence, and then manually test them
to see that they operated properly. If necessary,
another adjustment
repeated.

‘was made and the 'prpcess 40

driven clutch member. The single manually op-
erable lever provided in the present device also
serves to unlock a cam driven gear segment which
drives the driving clutch member, suitable in-

30 terlocking mechanism being provided to insure

- 3B

It is an object of the present invention to pro-

vide a unitary device for repeatedly making a
series of tests of the various characteristics of
electrical apparatus during the adjustment of
parts of the apparatus. —_— -

In accordance with one embodiment of the in-
vention, a fixture is provided for recelving a tele-

phone dial with the springs of the dial extending.

outwardly from the fixture whereby they may

be adjusted. The fixture for receiving the dial

s tiltable and slidable and when the apparatus
Is In its normal or inoperative position, the tilt-

45

60

interval, the gear segment
- wheel and a series

that the driven clutch member will always start
at the same position. Just prior to the time when
the manually operable lever releases the gear
segment for operation, it releases two groups of
gauges to permit them to move downwardly into
position to engage springs in the dial which are
to be tested. As soon as the interlock ‘men-
tioned hereinbefore unlocks at its proper cyclic
| will drive the finger
: of cams operating in timed

relation to the gear segment will cause the
gauges to apply force to the springs in the dial
to determine if some of them, which are to be
tested for tension, have the proper tension. The

- bresent apparatus is provided with a number of

electrical timing cams which control the test-
ing circuits to apply the tests in a definite cyclic
order.. These cams are continuously driven, as

are the cams which drive the gages, and which
-actuate the gear segment so that the time of

initiation of each test is accurately controlled.
When the apparatus is in its normal, inopera-
tive position, the electrical timing cams and the

able fixture is tilted outwardly to a position

| n. . gage and gear segment actuating cams operate
where it may receive a dial, suitable abutments 55 -

repeatedly to no effect. However, when the man- -
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ually operable lever is moved to a position to
start testing operations, the interlock will cause
the sequence of tests to start at a definite fime
in the cycle of the apparatus. |

A better understanding of the invention may
be had by reference to the following detailed de-
scription when considered in conjunction with
the accompanying drawings, wherein

Fig. 1 is a plan view of a testing apparatus
embodying the present invention with the top
cover of the apparatus removed to show the vari-
ous parts inside the apparatus, parts being broken

away to permit showing the apparatus on a

larger scale;

Fig. 2 is a front elevational view of the appa-~
ratus, part being broken away to conserve space,
and showing the gaging instruments which the
operator of the device scans during the. adjust-
ments of a dial;

Fig. 3 is a vertical sectional view taken sub-

stantiajly along the line 3—3 of Fig. 1 In the.

direction of the: arrows and showing some of the.
details: of construction of the clutch mechanism,
parts being broken away to more clearly illus-
trate those parts of the apparatus which are a
short distance in back of the line oir which the
view is taken; |

Fig. 4 is g vertical sectional view taken along:
the line 4—4 of Pig. 1 in the direction of the ar-
rows showing the main driving cam which drives
the clutch element and the cam shaft actuated by
the manually operable lever for controling the:
operation of the various parts of the apparatus
in the proper sequences;: | |

Fig. 5 is a detail sectional view showing the.

cam which, twice in each cycle of the machine,
drops the gages down inte position to. engage
the springs of the dial; | -

Fig. 6 is a detail sectional view showing one: of
the cams for moving a gage Spring through an
arcuste path to apply tension to one of the
springs in the dial after the gages have been
dropped to that position by the cam shown in
Fig. 5; |

Fig. 7 is a vertical sectional view- taken sub-

stantially along the line T—T of Fig. 1 showing
details of the interlocking mechanism which in-
sures that the clutch driving gear segment will
start only at a definite time in the cycle of tests
made by the apparatus; |

Fig. 8 is an irregular vertical sectional view:

taken substantially along the line 8—8 of Fig. 1
in the direction of the arrows showing details
of the dial holding fixture, the clutch mechanism
and the various driving cams; |
Fig. 8 is an enlarged fragmentary sectional
view taken substantially along the line 9—9. of
Fic. 2 in the direction of the arrows and showing
some of the details of construction of the clutch

mechanism, and a dizl holding fixture, as well

as the relative position of the gage springs whic
encage the springs on the dial to test them;

Fig. 10 is an enlarged fragmentary front eleva-
tional view of the gage springs engaging the con-
tact springs of the dial and is. taken substantially.

along the line 10—13 of Fig. 9 in the direction of

the arrows, and

Fig. 11 is a circuit schematic showing the elec-.
trical connections made by the electrical timing
cams or discs in applying the various tests to

the. dial springs.

Referring to the drawings, wherein like. refexr-

ence characters designate the same parts
throughout the several views, particular reference
being had: at this time to Figs. 8, 9 and 10, where-
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in a dial is shown somewhat diagrammadtically
in solid lines in Figs. 9 and 10 and in dot and
dash lines in Fig. 8.

The dial to be tested
The dial 20 comprises a casing or housing 21

" on which there is mounted a governor 22 which

10

15

controls the speed of the dial in returning to its
normal position under spring propulsion, at which
time the number dialed by a telephone user is
transmitted over the telephone circuits to select
the called telephone subscriber. A finger wheel
23, having ten finger holes 24 therein, is mounted
in spaced relation to the casing 21 for manipu-
lation by a subscriber in calling another sub-

“seriber of the telephone system. Mounted. upon

the back of the casing 21 are a series of springs
or contact members 25, 26, 21, 28, 29 and 30.

The contact member 25 and spring 26 are nor-

20

35

50

55

60

19

mally in engagement to compleie & circuit
through them: which comprises a. part of the
talking circuit of the telephone system., The
contact member 25 and spring 26 are, therefore,
insulated one from another at their lower end,
as viewed in Fig. 10, a suitable mounting bracket
31 also insulated from the springs and contact
members being provided for supporting them on
the. casing. The contact spring 26 and contact
spring 2T are interconnected by an insulator 32
so that they move together when they are re-
leased from engagement with a camming member
33 actuated by the finger wheel of the dial, the
springs 26 and. 27 being normally bhiased to move
the spring 26- out of engagement with the con-
tact. member 25 and to move the spring 21 into
engagement with the contact member 28. En-
sagement of the contact member 28 by the con-
tact. spring 21 short-circuits the transmitter unit
of the telephone during dialing operations. The-
spring 28 and contact member 33 comprise the
impulsing contacts which are made and broken
to transmit impulses in the calling of one sub-
scriber by another. These springs are biased so
that they are normally closed and will be inter-
mittently broken by a camming member 34 op-
erated under control of the finger wheel of the
dial. The camming member 34, it will be under-
stood, in the operation of this device and in the
ordinary operation of the telephone dial, is in-
effective: to- break the contact between the con-
tact member 30 and spring 29 during the windup
of the finger wheel 23 of the dial, but intermit-
tently ‘breaks this circuit on the return of the
fincer wheel to normal. The various contact
members and springs 25 to 38, inclusive, are con-
nected in any suitable manner to terminal posts
35, 36, 31, 38 and 39 mounted on the casing 21
in the manner as illustrated in the circuit
sechematic (Fig. 11) and may be interconnected
with the varicus parts of the testing apparatus.
through resilient terminal members 40, 41, 42, 43
and 44, respectively. -

General framework of the apparatus

The general framework of the apparatus com-
prises a base plate 50 (Iigs. 1,4,7,8 and 9) hav-
ing extending upwardly from it a face plate 51,
an intermediate plate 52 and a back plate 53,
which serve to. support the maj ority of the mov-
ing parts of the apparatus. Also, extending up-
wardly from the base plate 50 are a pair of side
plates 54 and §3% (Fig. 1), in which there is jour-
nalled a main control shaft. 56 adapted to be
actuated by a manually operable handle 51 to in-

itiate testing operations in the machine.
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Extending downwardly from the base plate 90,
adjacent its front end, are a pair of legs 58—58

(F'ig. 2), which, when the apparatus is in use, '

tend to tilt it 'so that the angle at which the ap-
paratus is positioned is such that when a dial 20
has been placed in the position to be tested, it
will be at a slight slant from the vertical. How-

ever, in all of the views of the drawings, the ap-

paratus has been shown in its flat position and
where the face, intermediate and back plates 5l,

92 and 53 are in a vertical plane and the base'

plate 59 is in a horizontal plane
Driving mechamsm

Power is supplied to the apparatus from any

suitable driving motor (not shown) which drives
a main power shaft 65 confinuously.. The shaft
B9 (Figs. 1 and 8) is journalled in suitable bear-
ings 60 and §T mounted on the inftermediate
plate 52 and back plate 53 and carries interme-
diate its ends a gear 68 and a main driving cam
. 89,  The gear 68 meshes with an idler gear 78

5

10

15

20

mounted on a stud shaft 88 and the idler 78

meshes with a gear T8 fixed to a shaft 7{, which

is, in turn, journalled in the intermediate plate
52 and back plate 53. The shaft Tl carries on
it a set of three cams 72, 13 and 74 for actu-
ating the gages of the apparatus, as will be
described more ‘in detail hereinafter,-and four
electrical cams or commutator discs 795, 75, 17
~and 18 (Figs. 8 and 11).
- nalled in the intermediate plate §2 and end plate
83 a rock shaft 85, which is normally urged into
the position shown in Figs. 1, 4 and 8 by a coiled
spring 85 which surrounds the shaft and is
fixed to it and to the back plate 53 at 87. The
rock shaft 85 carries an adjustable cam arm 88

(Figs. 1 and 8) having a cam roller §% mount-

ed on the free end for cooperation with the cam
69 on the main power shaft §5. The extending
end of the rock shaft 85, which extends forward
of the intermediate plate 52, has fixed to it a

of)

There is also jour-

3

30, inclusive. The hinge plate 184 has _ﬁxéd;. t’o

it a holding plate 124 provided with a pair:of '
‘rounded shoulders 126 and 127, against which

the face of the casing 21 of the dial will rest
when the dial is placed between the gate 102

‘and holding plate 124. It will thus be apparent

that with the gate 182 in the position shown in
Fig. 8, a dial to be tested may be placed in the
gate, where it will be loosely held and after the
gate has been moved to the position shown in
Fig. 2, the dial receiving fixture may be moved

upwardly to the position shown in Figs. 9 and

10, where the upper end of the .casing 21 will
engage g sloping surface 128 of a plate 129 fixed
on the rear of the face plate 51 to guide the dial
accurately into the position shown in Figs. 8
and 10, where the casing 21 will be engaged by

3 rounded abutment- {30 and the governor 22

will be tightly engaged against a second rounded
abutment 131 fixed to the face plate. 5i. -
The bottom edge of the hinge plate {34 (Fig.

2) has a pair of notches 132 and 1338 formed in '

it for receiving relatively stiff resilient members

134 and 135, respectively, which serve as levers

to move the dial receiving fixture upwardiy to
its gaging position,; as shown in Pigs. 9 and 10.
The gate 102 is provided with 4 handle 138,

whereby it may be rocked about the pin 189 when
it is in its lowermost position, as shown in Figs.

2 and 8. The levers 134 and 135 are mounted on

a. pivot block 131, pivotally mounted on a bar

- 137 and adapted to.be actuated by a cam (33

 toward the front of the apparatus, the shaft 56 -

4()

gear segment 90 (Figs. 1, 4 and 8), which is in

mesh mth a clutch drlvmg gear Bl
Dial receiving ﬁmtu: e

As previously pointed out, a dial recéiving fix~--
ture is provided. This fixture has been desig-

nated generally by the numeral 188 and com-

prises, in addition to the terminal members 43,
&1,
terial in which the terminal members are mount-

ed. This block 101 (Fig. 10) is mounted upon

a gate 192 having a hinge portion {82 extend-

ing downwardly into a cooperating hinge plate !

124 being pivotally held therein by a pin {85.
The hinge plate {04 is provided with extending

portions 196 and 187, which extend into slots

{08 and 109, respectively (Fligs. 2, 8 and 8)
formed by shouldered member 48 and {1

mounted on the face of the face plate %f and co-

operating with the face plate 51 to form the slots
08 and 109,

notched-out portions 114 and {5 in the plates
1{0 and 1il and into the grooves 158 and 189

so that when the dial receiving fixture is moved

hodily upward, as will be described, the gate 162

will be locked in position with the Iugs {12 and

{13 in back of the shoulder on the shouldered
members {10 and i1i. The gate 182 is pro-
vided with an 1rregular1y shaped aperture {235
(Figs, 2, 8 and 10) for recewmg the dial gov-
ernor 22 and springs and contact members 29 to0

A2 23 and 44, a block {81 of insulating ma-~

The gate 182 is provided with a
pair of lugs 112 and 113, which, when the gate’
is moved to its vertical position, pass through

o 45

G0

o mentioned block 1371.:

(Fig. 9) fixed to the:main control shaft 56 and

engaging a cam roller Iﬂﬂ:mduntedin the above~
It is believed to be ap-
parent that, as the handle 57 is moved from the
position shown in Fig. 1 in.a forward direction

will be rocked in a counter-clockwise direction
(Figs. 8 and 9) and will move the members 134

and 135 upwardly to lift the dial receiving- ﬁx-— -

ture 100 to the nosition shown in Flg 9
Clutch mechamsm |

leed to the mtermedla,te pla,tﬂ 52 as most'
clearly shown in Fig. 9, is an irregularly shaped

bearing sleeve 150 having a shoulder 181 bearing;

against the left face (Fig. 9) of the intermediate

plate 52 and having a threaded portion {52 which

extends outwardly to the right (Fig.  8) of the
intermediate plate 52. A threaded member 153
is threaded onto the portion 152 and cooperates

with the shoulder I5f to fix the bearing sleeve
. 150 to the intermediate plate 5%, 2 lock nut {58

being provided to lock the threaaed member 153,
in place on the portion (52 of the sleeve 158.
Positioned on the outer periphery of the sleeve
150 are two sets of bearings 185 and 186, of con-
ventional construction, which serve to rotatably
support a gear 81 and a clutch sleeve 188. The
clutch sleeve 158 exftends out over a portion of

the gear hub and is fixed thereto by means of
~a set screw 158, From the foregoing, 1t will be

apparent that the gear 91 and clutch sleeve 58
are freely rotatable as a unit abouf the outer
surface of the bearing sleeve 158, -The bearing
sleeve 158 has an inwardly extending shoulder
160, against which a collar i8i, formed integrally
with a push rod i62, bears. The collar §C{ 1is

urged against the shoulder 162 by a compression

spring 183 interposed between it and a bushing

{64 held in the right end (Fig. 9) of the bearing

sleeve 15¢ by means of a set screw {65. The

shoulder {60 and the bushing (64 serve to slid-

ably support the push rod 162, which is urged to -
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the left (Fig., 9) by the spring 163, to carry a
driven clutch member, designated generally by
the numeral 186, into the position shown in Fig.
9. When the driven clutch member is in the
position shown in Fig. 9, a finger 157, extending
outwardly from the lefthand surface (Fig. 9) of
the driven clutch member, will enter a finger

hole 24 of the telephone dial 20 and the driven

clutch member will be interconnected with and
driven by a driving clutch member 1838, which is
mounted on a series of radially: extending arms
{69—169, formed integrally with the -clutch
sleeve 158, The driving clutch member 168 .is
annular in configuration and has an annular
shoulder {10 formed thereoniadapted for cocpera-
tion with a series of resilient members IT1—I171,
which are mounted on a series of radially ex-
tending arms 172 formed integrally with an an-
nular plate (13, which is, in turn, fixed to a
member (74. The member {14 carries the finger
161, and is rotatably mounted, by means of
bearings 1T5—I179, on a reduced pcrtion of the
push rod 162. The radially extending arms (58
and 12 are disposed alternately in substantially
the same vertical plane and a series of light
tension springs 1718 tend normally to hold the
radially extending arms (89 and

spaced one  from another. However, these

springs 176 are light enough to permit partial

rotation of the member {74 about the push rod
162 without moving the finger wheel 23 of the
telephone dial 20 out of its normal position when

172 equally

10

15

20
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order to prevent the -gear segment 90 from. sna,p-
ping downwardly too rapidly, a lever 2084, pivoted
on a bracket 209, is normally urged into position
under the cam lever 88, as shown in Fig. 7, by a
leaf spring 206. The leaf spring 288 is mounted
onh a collar 207 fixed to a shaft 208. The shaft
208 has one end journalled in the bracket 205

and has the other end journalled in a casting

209, which is formed integrally with the bracket
265. The shaft 208 is normally urged to rotate

in a counter-clockwise direction (Fig. 8) by a.

contractile spring 210, which is. fixed to a por-
tion of the casting 209 and to a cam lever 2(l,
having one end fixed to the shaft 208 and carry-
ing at its other end a cam roller 2{2. The cam
roller 212 bears on a cam 213 (Flgs T and 8)
mounted on the main control shaft 9. When
the main control shaft 56 is rocked in a counter-
clockwise direction (Fig. 8), the shaft 2G8 will,
upon engagement of the cam roller 2{2 with the
low part of cam 213, rock in a counter-clockwise

direction. However, the lever 204 will only be

moved out from under the adjustable cam lever
68 by the spring 206 when the cam €8, in its
highest part, raises the cam roller 89 shghtly
from the position shown in Fig. 7, at which time
the spring 286 will snap the lever 284 out from
under the cam lever 88, thereby to permit the

- cam roller 89 to follow the contour of the cam 8 “9

30

the finger 167 is moving into the finger-hole 24 in

the dial. It should be noted that the end of the
finger 167 is tapered slightly so that,; if the push

- rod 162 moves to the left (Fig. 9) and the finger

67 is not in exact registration with the finger
hole 23, the member {74 will:be rotated slightly
about the push rod 162 until the resilient mem-
bers 111, which are rounded on their outer ends
to conform to the configuration of the shoulder
110, engage with and grip the shoulder 1790. |

The clutch mechanism is shown in its opera-
tive position in Fig. 9 and in its inoperative posi-
tion in Fig. 8. It will be understood that the
spring 163 (Fig. 9) normally urges the cluich
mechanism to its operative position and the nor-
mal tension of the spring is overcome by g
bifurcated lever 177 engaging in a notch 178 in
the push rod 162. The lever {17171 is pivotally
mounted in the base plate 580 and carries an
adjustable cam rod 179, which, in turn, earries
- a cam roller 180 for cochera,tmn with a camn 181
mounted on the shaft 56. |

The details of construction:. of fh-e clutch
mechanism are described more fully and claimed
in my co-pending apphcatmn Serlal No. 344 673,
filed Ju]y 10, 1540.

~ Interlocking _mechanism |

The shaft 8%, which carries the gear segment
90, is normally urged to rotate in a clockwise di-
rection (¥igs. 4 and 7) by the ceil spring 88
(Figs. 1 and 8) and when the handle 57 is in
the inoperative position, the gear segment 90 is
held in its uppermost position, as shown in Fig. 4,
by a cam 200, The cam 2985 is mounted on the
main control shaft 59 and engages a cam roller
201, mounted on the end of a cam arm 282 which
is, In turn, fixed to the shaft 85. When the
handle %7 is moved to operative position, the
cam 2380 will rotate and move out of the path of
cam rolier 201, thereby tending to permit the
spring 86 to drive the shaft 85 if the cam 69 on
shaft 65 is not engaging the cam roller 89. In

39

and therehy 1mpa,1t oscﬂlatmn to the gﬂar ‘seg-
ment 90. | |

Gaging mechamsm |

The gaging mechanism, as mos t CIEally shown
in Figs. 9 and 10, comprises two sets of tension
springs, movable as a unit, in a vertical plane and
oscillatable individually to apply ténsion to the
springs in the dial, the tension of which is to be

- tested. The set of gages which measure the ten-

4()

sion under which the spring 27 engages its asso-
ciated contact 28 comprises a contact spring 220,
which is In engagement with an adjustable

spring 221 and presses against the spring 221 to

- close a contact at 222 under the same tension that
45 the spring 271 should exert against its contact

o)
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member 28. The springs 220 and 22! are mount-
ed upon and insulated from g gage support 223
and the lower end of the spring 220 has a sub-
stantially Z-shaped insulating member 224 fixed
to it for engagement with the spring 27 when the
gages are moved downwardly as a unit and when
the gage support 223 is rocked or oscillated in-
dividually. In a similar manner, a pair of con-
tact springs 223 and 226 are mounted upon a gage

support 227 and insulated therefrom, the spring

225 being adjustable so that the tension with
which it makes contact with the spring 226 may

- be varied. Fixed to the lower end of the spring

(o
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226 is an insulating member 228 adapted to en-
gage the extending end of the contact spring 29
of the dial so that upon oscillation of the gage
support 221, pressure will be applied to the spring
29, tending to break its contact with the contact
member 30. The gage supports 223 and 227 are
mounted on the ends of rods 229 and 238, respec-
tively (Figs. 1, 8, 9 and 10). The rods 228 and
230 are journalled in a pair of blocks 248 and 24!
somewhat loosely mounted in the face plate &4
and Intermediate plate 52, respectively. - The rods
229 and 230 have fixed to them, at their rear
ends (right end Fig. 8), cam levers 242 and 243,
respectively, which carry cam rollers 244 and 243
(Fig. 1), respectively, which are held by means
of springs 245 and 247 against the peripheries of
the cams 12 and 74, respectively.- The springs
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246 and 247 are fixed to a bracket 250 mounted
on the intermediate plate 52. The rods 229 and
230 are oscillatable in the bearings 249 and 241
(Figs. 8 and 9), which are rigidly interconnected
by a stay bar 25!. Journalled in the face plate
51 and the intermediate plate 52 is a rock shaft
252 (Figs. 1, 4, 5 and 8), which carries at its rear
end a cam lever 2523, having a cam roller 254
urged into engagement with the cam 73 by 3
spring 28%5. The rock shaft 292 has fixed to it,
adlacent its forward end, a lever 2856 (Fig. 1),
which engages the stay bar 251 (Fig. 5), and upon
rotation of the cam 13, the lever 256 will be
oscillated to move the block 249 downwardly to
carry the gage springs into position, where they
may engage the springs in the dial. | |
The shaft 292 also has fixed to it a stop lever
260 (Pigs. 4 and 8), which extends into the path
of a latch 262 formed integrally with a slidabile
plate 263, which, in turn, abuts a bearing plate
261 and is positioned to slide between the bearing
plate 261 and a cam 264, a portion of the slid-
able plate 263 being cut out, as shown at 268, to
slidably engage the shaft 56 and the intermediate
plate 52. A cam roller 265, fixed to the slidable
plate 263, serves to move the plate 263 upwardly
when engaged by the high part of the cam 264 to
carry the latch 262 out of the path of the stop
lever 260. A spring 269, fixed to a pin 267, ex-
tending outwardly from the slidable plate 263 and
to a pin 266 fixed to the bhearing plate 261, nor-
mally tends to hold the slidable plate 25623 in its
downward position. When the shaft 5% is ro-
tated to initiate a testing operation, the cam 264,
which is mounted on the shaft 99, will move the
latch 262 out of the path of the stop lever 260
and the spring 285 (Fig. 1) will then be able to
move the lever 233 and thereby rock the shaft

252 to permit the gages to drop down into asso-
clation with the contact springs to be gaged. .

Flowever, when the shaft 96 is in its inoperative
position, as shown in Fig. 8, the continuous oper-
ation of the cam 13 will be ineffective to drop the
cates and will become effective only when the
handle 57 has been operated to initiate a testing
operation. |

Testing circuit and operation

The apparatus shown diagrammatically in the
circuit schematic (Fig. 11) makes a series of tests
on a dial each revolution of the shaft Tf and the
electrical cams 19, 16, 77 and 78 control the se-
quence of the tests. In measuring the tension
of the contact springs of the dial, two testing
circuits of the type described in detail and
claimed in the co-pending patent application of

circuit for measuring the Iengfh of time the:con-

- tact springs in the talking circuit remain closed

I

after the dial starts to move, and in the circuit
for measuring the proportion of make and break

-of the impulse transmitting contacts, a micro-

ammeter 282 is utilized in connection with two

10

the return of the dial to normal.

banks of condensers 293 and 234, which are pro-
gressively charged during the closed and open
periods, respectively, of the impulsing contacts on
In the circuit

~ for measuring the proportion of make and break
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Christian Paulson, Serial No. 298,409, filed Octo-

ber 7, 1939, are utilized, together with circuits

for testing the proportion of time that the pulsing
contacts are open and closed when the finger
wheel of the dial is operated and circuits for
measuring the length of time the confact springs
which open the telephone talking circuit remain

60

closed after the dial sta,rts to move from its nor-

mal position.

Since the circuits for performing these func-
tions are relatively simple, they will now be de-
seribed in conjunction with the descrlptmn of
operation of the apparatus.

In the bridge circuit for testing the tensmn-

of the contact springs, there are provided a pair
of milliammeters 284 and 285, which operate in
exactly the same manner as the milliammeter
shown in the Paulson application hereinbefore
identified.
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A milliammeter 283 is used in the 75

of the impulsing contacts, a series of chain relays
271 to 280 are utilized, in conjunction with a con-
trol relay 281, to control the flow of current from
a 90 volt direct current source to the banks of
condensers 293 and 294 through suitable resist-
ances. -
If it be :a:ssumed that the circuit shown in

F1g 11 is connected to the 90 volt direct current

source through any suitable switching mechanism
and that the driving motor (not shown) is op-
erating, the apparatus is prepared to apply
the tests to a telephone dial 20, the shaft 5 be-
ing continually in rotaticn, and, through the
idler gear 19, will drive the shaft T{ at one-half
the speed of the shaft 5. With the apparatus
in this condition, a dial may be placed in the gate
102 while the gate is in the position shown in
Fig. 8. After a dial has been placed in the gate
02, the gate may be closed and the handle 57
rocked to move the main control shaft 56 in a
counter-clockwise direction (F4igs. 8 and 9). As
the shaft 5% is rocked in a caunterclockwise_ di-
rection, the dial will be clamped rigidly in place
and the tests thereon will be initiated, it being -
understood -that the shaft 71, in rotating con-
tinucusly, will actuate the pal_ts asscclated with
it continuously. However, when no dial is in
place in the apparatus, the gear segment 90 will
not be rocked due to the fact that the lever
204 will extend under the adijustable cam lever
88 and prevent the cam roller 898 from follow-
ing the contour of the cam 88 until the handle
ol has been moved to its ultimate position to
rock the main- control shaft 56 in a counter-
clockwise direction, as was explained in detail in
connection with the detailed description of the
interlocking mechanism. As the shaft %6 rocks |
in a counter-clockwise direction from the posi-
tlon shown in Fig. 8 to the position shown in Fig.
9, the cam 139 will cause left ends of the mem-
bers 134 and 139 to be moved upwardly, thereby
to raise the gate 102 to the position shown in

- Fig. 9. As the gate 102 approaches the position

shown in Fig. 9, the cam roller 80 will ride onto
the low part of cam 181 and permit the spring
163 to move the push rod 162 to the left, thereby
to carry the finger 167 into the hole 24 in the
finger wheel 23 for the digit 4 on the dial mech-
anism. Shortly after the finger {67 enters the

finger hole 24 in the dial 28, the resilient mem-

bers 17! will engage the annular shoulder 170
to lock the driving and driven cluteh parts to--
gether. Just as soon as the clutch engages, the
cam 208 will move out of the path of the cam
roller 28¢ (¥ig. 4) and the next time the cam
9 (Fig. 7) raises the lever 88, the lever 284 will
be snapped out of the path of the lever 88 and
the cam roller 89 will follow the cam 8635 to os-
cillate the dial back and forth until the handle
57 is again moved to incperative position. . -
In moving from the position shown in Fig. 8
to the position shown in Fig. 9, the shaft 58 will.

rotate the cam 264 (Fig. 4) to move the cam

roller 265 and thereby lift the latch 262 out of
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the path of the stop lever 253 so that the cams
12, 713 and 74 may operate the gage supports
223 and 227. Since the lever 284 will be snapped
out of the path o¢f the lever 268 at the same
time In any cycle when the spring £9% has been
flexed due to the movement of tha handle 57 to
operative position, the movement of the dial by
the driven clutch member will always be syn-
chronized with the operation of the gages under
control of the cams 712, T3 and 74 and with the
electrical circuits which operate under control
of the electrical cams or commutator dises 75,
76, TT and 78 and therefore the tests performed

10
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2580 Is energized, it connects grounded battery at
3§71 through-a suitable resistance 388 and a man-
ually -operated switch 809, which s -closed all
‘during testing operations to tension testing
hridge-circuits associated with the milliammeters
284 and 28%. ‘During the first ‘half revolition of
the shaft 11, cam 14 -will be .effective to oscillate
gage support 224 and, therefore, the tension of
spring 29 will be ‘tested during this dinterval.
The bridge circuit associated with the milliam-
meter 285 comprises four equal resistances 3140,
314, 312 and 313 ‘of any :suitable value 'so long

-as they are equal and they and the power source

by the electrical circuits will be made in syn-

chronization with the oscillation of the dial fin-
ger wheel 23. In the operation of the testing
apparatus, a dial 28, having veen placed in the
gate 102 and moved to testing position and the
tests initiated by the wvarious mechanical inter-
locking mechanisms, the gage supports 223 :and
2217 will be dropped twice into position, where
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the gages carried by them can engage the -con-

tact springs to apply pressure to them in each
cycle of the rotation of the shaft T{ due to the
shape of the cam T3 (Fig. 5). Since the shaft 71
makes one revolution while the shaft 65 is mak-
ing two revolutions, the cam 13 will move the
gage supports 223 and 227 downwardly twice in
each revolution cof the shaft Ti, i.-e., once for
each revolution of shaft %, and the cams T2 and
14 will actuate their associated gage supports
2271 and 223, respectively, on alternate revolu-
tions of the shaft E5. |

The tension tests-of the contact springs in the
dial are made during the windup of the dial and,
of course, the amount of travel of the dial be-
fore contact between the member 25 and spring
26 breaks, is also measurad at the beginning of
the windup of the dial. Referring to Fig. 11, it
will be seen that as soon as a dial is In place
to be tested, the terminal posts 35, 38, 37, 38
and 35 will be connected to the terminal mem-
bers 40, 41, 42, 43 and £4, respectively. As scon
as these connections are made, grounded bvattery
at 390 will be connected through resistance 3081,
closed spring 26 and member 28, the milliam-
meter 283 to ground 803 and across shunt re-
sistance 362 to ground 363. This circuit is de-
signed to utilize the inherent time delay -char-
acteristic of the milliammeter to measure the
length of time the member 25 and spring 26
are in contact and, accordingly, the value of
the battery 209, resistances 2061 and 362 and
milliammeter are chosen so that when the num-
ber 25 and spring 26 stay in engagement, the
needle of the milliammeter will just move to full
scale deflection. Therefore, the length of time
that the contact member 25 and contact spring
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26 are in engagement will be indicated by the

amount of defiection of the needle of the milliam-
meter 283 once for each oscillation of the wheel
and while the dial finger wheel is being osc:ﬂla,ted
the spring 26 may be adjusted.

Each time the cam 13 starts to lower the gate
supports to make a tension test, brush 2 of elec-
trical cam 17 makes contact with a conducting
portion of the cam 77 and since the brush | as-
sociated with the cam 7171 is always in contact
with a conducting porticn therecof and is con-
nected to ground at 3ib, the relay 280 will be
energized over a circuit from ground at 396,
through brushes {1 and 2, and . winding of relay
299 to grounded battery 388. Thus, relay 250
will be energized thrcughout the entire time that
a tension test is being made.. When the relay
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contacts of relay 290 to resistances 3:12.

at grounded battery 38T may ‘be chosen to suit
the particular milliammeter :selected for use. A
milliammeter shotuild ‘be ichosen ‘which takes ap-
proxXimately the:same length of time to go from
zero to full -scale 'deflection under infiuence of
the bdttery 8071 and the resistances as it takesthe

:gage spring 225 to oscillate through one cycle.

When the relay 290 is wenergized, the :contact
spring 29 will ‘be connected through tha right
hand make contact of the relay to the resistante
310 and -through the switch 329 :and left hand

5 -‘make contact of the relay 299 to grounded hat-

tery at 3071. Similarly, ‘contact menyber 32 will
be connected ‘through:ione of ‘the right hand make

Resist-
ance 311 is connected 1o ground at 316 and when
contact spring 226 is in enggagement with contact
member 225, ground at 35 will:also be connected
to the resistance 313.  Im the ‘operation ‘of this
tension testing wecircuit, ‘the inhsulgting member
228 will -engage the Spring 29 to open the circuit
between contact spring 29 &nd ‘contact 'member
30 and contact springs 225 .and 22%. If, .in the
oscillation of the:gduge support 2271, the contacts
just -mentioned open at the same tnhe thershy
indicating that the tehsion in the 'sprihg 226 is
equal to the tensioh in the spring 29, no cur-

- rent will flow throifgh ‘the milliammeter 285 and,

therefore, its ‘pointer will remain stationary.
However,should thespring 29 under test be weak-
er ior stronger than the spring 22§, the pairs of
contacts will not open at the same instant, this
permitting current to flow through the meter in
one direction-or the other, depending upon which
pair of sprmgs break contact first. Since the
time interval between the breakitig -of -contact is
pY oportmnal 10 the dl‘ft‘erence in tension between
the spring 226 and the spring 29 under test, the
deflection of the meter pointer will be propor-
tional to ‘the difference in tension of the two
springs ‘and the direction ‘of ‘movement of '‘the
needle will indicate which of ‘the two sSprings is
stronger. Thus, an opera:tor watchmg the m11=-
llammeter 285 may adjust ‘the tension in the con-
tact spring 28 until ‘the meter pointer remains
substantlally statmnmy under repeated tests.
During ‘the ‘second half ‘cycle of the shaft T4,

the relay 290 will be ”reenerglzed and held ener-'
gized all the time the gage supports are in their
lower position. Since no tension will ‘be applied
to the spring 29, the milliammeter 285 ‘will nbt
be unbalanced. However, the spring 27 will be
in engagement with thé contact member %8 and

will be urged away from it Dby ‘the 1nsu]at1ng
member 224 when the ‘gage suppert 223 is ‘os-
cillated. The energization of relay 298 will con-
nect the contact spring 271 and contact member
28 'to" opposite sides “of ‘the brldge circuit ‘asso-
ciated ‘with the milliammeter 284, which is Sup-
blied with-suitable resistances in: ‘exactly the-same
manner as the :Imlhammetel 285, and while the
gage supports are in thexr lawei'most positions-
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during the second half of the cycle of the shaft
11, the milliammeter 284 will indicate the dif-
ference in tension between the spring 271 under
test and the spring 229 mounted on the gage
support.

Brush 2, associated with electrical cam 13,'

brush 2 associated with electrical cam 18 and
brush { associated with electrical cam 79 are al-
ways in engagement with conducting portions
of their respective electrical cams. Brush | as-
sociated with cam 76 makes contact with a con-
ducting portion of the cam 16 in the secend half
of each cycle of the shaft 65 and, therefore,
sround at 320 will be connected over the left
hand break contact of relay 280 to contact mem-
ber 30 and when the contact spring 29 is in en-
gagement with contact 39, the circuit will be com-
pleted through the right hand break contact of
relay 289, brushes i and 2 of cam 16 to one side
of the winding of relay 281, the other side of the

winding of which is connected through a suitable -

resistance 32¢ to brush 3 associated with electri-
cal cam 18, which makes in the normal position
of shaft 85 and breaks for a short interval near
the end of each half cycle of the shaft 63. It
will be understood that the shaft 65 is the shaft
which supplies power to drive the dial finger wheel
in both directions and that the proportion of make
time to break time of the contact 29 is measured
in the second half cycle or while the dial is dial-
ineg numbers. Since the brush T76—1{ makes con-
tact with its associated cam on the return of the
finger wheel of the dial to normal, ground at 3239
will be connected through the contact of relay
1380, through the contact member 39 and spring
29, whmh are normally in engagement, through
richt hand break contact of relay 289, brushes
| and 2 associated with cam 16, through winding
of relay 281 to grounded battery 322 at brush 2
of cam 738 to energize relay 281 and connect the
90 volt direct current source through g resistance
323, and variable resistance 324 %o right hand
make contact of relay 289, which is not energized
at this time. Relay 215, however, will be ener-
cized over the ground 1ead from brush 2 on cam
16, break contact of relay 280, winding of relay
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- tion of the circuif is ineffective.

_ber 38, but is uneﬁ'ectwe smc:e the CII‘CUJt is broken
at relay 261. |

The bank ef 'cendensers 294 will be charged

all the time the contact between the spring 29
and the contact member 30 is open as the finger

whee] moves g portion of one digit space in its
return to normal since the bank of condensers
294 is connected at-this time to the 90 volt di-
rect current source. As soon as the contact
between the spring 29 and contact member 30

again closes, relay 281 will be reenergized and the

charging of the bank of condensers 293 will be-
gin. Also, relay 214 will pull up over make con-
tact of relay 280 and break contact of relay 279.
When the contact between the spring 29 and con-
tact member 30 again breaks, another charge

will be sent to the bank of condensers 294. Thus,

the bank of condensers 294 and the bank of con-
densers 293 will receive charges proportional to

the length of time the contact between the
springs 29 and contact member 38 are open and
closed, respectively, during the return of the dial
finger wheel to normal and the chain relays will

pull up in succession from right to left until the

dial finger wheel returns to its normal position.
When chain relay 277 pulls up on the break of

the last pulse, its left hand break contact will

disconnect the bank of condensers 293 from the
90 volt direct current source and will energize
relay 271. Energization of relay 21f will con-

nect one side of the microammeter 288 to one -

side of the bank of condensers 294 and to brush
2 associated: Wlth cam 19. At this time, brush 2,
associated with cam 175, is not engaging a con-
ducting portion of the cam 15 so that this por- -
-However, as
the shaft 6% completes one cycle of rotation,
brush 3 at cam 19 will engage a conducting por-
tion of cam 15 to connect one side of the bank
of condensers 233 through brush { of cam 1715
to one side of the microammeter 282. Now, -

- since one side of the bank of condensers 294 is

45

215 brushes 3§ and 2 of cam 18 to grounded bat-

tery at 322. The relay 28! will be held energized
al] the time contact is made between spring 29
and contact member 30 in their normal position.
However, as soon as the dial finger wheel staris to
return to normal, the relay 281 will be deenergized
and the 80 volt direct current source will be
connected throuch contact of relay 281 across the
bank of condensers 294 to charge these condens-
ers. Also, as soon as the contact between sprmg
29 and contact member 30 breaks, ground at 328
will be removed from one side of the winding
of relay 215. However, relay 215, when it was
energized, connected ground at 1ts make contact
through the winding of relay 280, winding of re-
lay 215, through brushes 3 and 2 of cam 18, to
ogrounded battery at 322. When the ground con-
nection at 328 is broken by the disengagement of

contact spring 29 with contact member 38, relay

280 will pull up over a path from ground at the
make contact of relay 275 through the winding of
relays 280 and 275 in series to grounded battery
at 322. When relay 280 pulls up, it will also con-
nect the lead from the make contact of relay

281 throueh a break contact of relay 211 to pre-

pare a circuit path to one side of the bank of
condensers 293. This circuit path will become
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-connected to one side of the microammeter 292

and one side of the bank of condensers 293 is con-
nected to the other side of the microammeter
282, the relay 281 is reenergized, the charges in
the banks of condensers 293 and 294 will be op-
posed, and, therefore, the needle of the microam-
meter 262 will be displaced from nhormal in one
direction or the other, depending upon the

charges in the banks of .condensers and this will =
indicate whether the proportion between the

make and break time of spring 29 and contact

member 30 is correct and the spring 29 or contact

memper 30 may be adjusted to have the desired
characteristics, as indicated by the microam-

~ meter 282 in staying in a predetermined position.

60

Shortly after the shaft 65 moves out of hormal
position, and after brush 3 of cam 75 has broken
contact, brushes 2 and 4 of cam 75 will make con-
tact for a short time to discharge the banks of
condensers 2383 and 294 over a circuit from
brushes 2 and 4 through banks of condensers 293

~and 294 to brush 1 of cam 75, thus restoring the
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mechanism that makes the percentage of make
and break test to normal.

Although a specific embodlment of the inven-
tion has been described hereinbefore, it will be
understood that the invention is to be llmited
only by the scope of the appended claims

What is claimed is:

1. In an apparatus for repeatedly testing tele-: o
phone dials during their adjustment, a continu-

ously rotating shaft, a series of testing circuits

effective the next t1me spring 29 engages mem- 75 repeatedly prepared for operatwn each time said
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shaft rotates, a second shaft operating in timed
relation with said first-mentioned shaft, a set of
gages operable under- control of said first-men-
ticned shaft, an actuator operable by the second-
mentioned shaft, and -a control means for syn-
chronizing the initiation of operations by the
gshafss in & predetermined cyelic order.

2. In a testing apparatus for testing telephone
dials during the adjustment thereof, & pair of
vertically reciprocatable gages, means for recip-
rocating said gages to move -them into operative
relation with g piece ‘of -apvaratus to be tested,
means for oscillating the gages seéparately 1o test
separate parts of the -apparatus bemg tested,
means for positioning the ‘apparatus in a prede-
vermined position, and-means.operable under con-
trol of said last mentioned means for rendering

the means for reciprocating the -gages operable.

3. In a testing -device for telephone ‘dials,
ragans for moving the dial into ‘position to be
tested, a pair of sages for applying tension tests
to centact springs in ‘the ‘digl, a -bridse circuit
associated with -each -of the gages for measuring
the tension .of the contact springs, means for
repeatedly operating the :dial, ‘and means for
rendering the tension testing circuits opera,ble
during the wind-up of the dial.

4. In an apparatus for repeatedly applying
tests to the contact springs :of ‘telephone ‘dials
during the adjustment thereof, means for re-
peatedly operating the ‘dial, -an ‘electrical circuit
- connected to a pair of contacts of the -dial for
measuring ‘the relative length of time after the
dial starts to operate until said contacts break,
circuits ‘for measuring the tension -of contact
springs in the dial during the windup part-of the
cperation of the dial, ‘circuits for measuring the
proportion of make time to break time of a pair
of contacis in the dial ‘during the return of the
dial to normal, and means for synchronizing the
~operation of the circuits with the means fm
repeatedly operating the dial.

0. In agn apparatus for repeatedly epplymg
tests to the contact springs -of a ‘telephone dial
during the adjustment thereof, means for re-
peatedly operating the dial, 'a plurality of cir-
cuits for applying the various-tests to the contact
springs of ‘the dial, 2 control means :for control-
ling the - duration and seqguence of ‘the tests ap-
plied to the dial,

and -means operable in syn- *
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of operation of the testing ecircuits, said means

for syhchronizing the operation of the dial op-
erating mechanism with the testing circuits com-

prising a stop member for holding the dial oper-
ating mechanism inoperative, g spring for urging
said stop member out of the path of the dial

operating mechanism, and a cam associated with

the dial operating meche,msm for driving it, said

cam being so -shaped as to move the dial oper-
ating -mechanism away from said stop lever at
one point in the cycle of rotation thereof.

€. In a testing apparatus for dials, means for
receiving and holding a telephone dial, a con-
tinuously driven shaft, a means for oscillating
the dial finger wheel, means for interconnecting

the oscillating means with the driven shaft, and

means for controlling the sequence of tests in
timed relation to the oscillation of the. finger
wheel,

7. In a testing apparatus for telephone calling

dials, a continuously driven shaft, means driven

by said shaft for completing circuits to control

the sequence cof tests made on the dial, means

for repeatedly operating the dial, and means for

connecting said operating means to be driven by
the shaft.

8. In an apeera,tus for applying repeated tests

10 the contact springs in telephone dials during
their adjustment, a set of reciprocatable and os-

cillatable gages for applying tension to contact
springs in the dials, means for repeatedly oper-

ating the dial, a fixture for receiving the dial,

and a unitary control means for moving the dial

- to position to he tested, for rendering the ten-
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chronism with said last mentioned means for

initiating the operation of the .dial operating
mechanism at a predetermined time in ‘the cycle

sion gages operable, and for initiating operation
of tne means for repeatedly operating the disal.

9. In an apparatus for applying repeated tests
to the contact springs in telephone dials during
their adjustment, a set of reciprocatable and os-
cillatable gages for applying tension to contact
springs in the dials, means for repeatedly oper-
ating the dial, a fixture for receiving the dial,
and a unitary control means for moving the dial
to position to be tested, for rendering the tension
gages operable, and for initiating operation of
the means for repeatedly operating the dial, said
unitary control device being provided with inter-
locking mechanism for initiating the operation
of the dial operating mechanism at a predeter-
mined point in the cycle of operation of the
means for repeatedly operating the dial,

CHRISTIAN PAULSON.
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