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(C. 73-6) 1. Claims. 
i. 

This invention relates - to apparatus for gaging 
jacks, and more particularly for gaging the ten 
sion of springs of jack' strips, employed in the 
art of telephony; - 
In the telephone- art; a jack is a means for 

connecting two circuits together in , which. One 
circuit terminates in a plug, and the other cir 
cuit terminates in the jack; Usually the -jack 
consists of a tubular bushing of conductive ma 
terial known as a sleeve and an assembly. Of coln 
tact springs insulated from each other and 
ciamped to the framer of the jack-at the end far 
thest from the sleeve. A jack strip is composed 
of a plurality of jacks, usually. 10 or 20; assen 
bled on a common mounting plate: In each jack 
there is a tip spring and a ring-spring; which 
receive their titles from the portions of the plug. 
they are to engage: The forward or tip end of 
the plug has a conductive: portion: which is to 
engage the tip spring. Airing of conductive ma 
terial in the-plug-insulated from the tip is...to 
engage the ring spring. These springs are under 
little or no tension when the plug-is not inserted 
in the jack. The insertion of... a. plug into the 
jack results in flexing the tip and ring Springs 
away from their respective normal positions' Cre 
ating tensions therein, 
To insure proper, operation of a jack, certain 

spring tension. requirements: are: specified. . The 
tension requirement usually-specified for the tip 
spring... is that it, must: not be more than fifty 
six ounces when a plug of standard dimensions 
is . inserted into the jack: The tension:require 
ments usually. Specified for the ring, Spring . is 
that it must be at least twenty-three: ounces: When 
the plug is inserted into the jack. Since the plug 
must be of Smaller diameter than the sleeve of 
the jack, there is a possibility of tip, andiring 
spring adjustment: which would cause: the plug. 
to be supported only by the tip and ring springs 
and float in or make unreliable-electrical contact 
with the sleeve. To overcoine this condition, the 
usual requirement is:... that the tip. : Spring: ten 
sion must be greater than the:ring spring tension 
by at least fourteen ounces which is: known as 
the differential requirement. A jack: meeting. 
this differential requirement will force the plug 
against the sleeve to insure proper electrical con 
tact...therewith, the extra force, or tension in the 
tip spring causing a pivotal action of the: plug 
about "the ring. Spring to assure: contact of the 
pling with the sleeve of the jack. 
An object of the invention is to.provide a gag 

ing apparatus for articles having flexible: mena 
beFSE. azad: which indicates : whether; or, not ... the 
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2. 
tensions of the members of the articles are with 
in given limits when flexed to the positions they 
Will'assume in commercial use. 

Broadly, the invention comprises an apparatus 
including a nose, receivable in a jack having tip 
and ring springs, lever' elements in the nose 
mounted for relative movement responsive to the 
tension in the tip and ring springs which in turn 
Control electrical contacts to indicate whether 
or not the said tensions in the springs are with 
in given limits. 
Considering the invention more specifically, the 

nose of the apparatus is similar in contour: to a 
Standard telephone - plug and has openings in 
opposing sides thereof for the tip and ring springs 
of jacks moved successively into engagement 
With the nose. Elements, in the form of levers, 
mounted on separate pivots adjacent to the nose 
and individually supported by flexible tapes at 
their centers of gravity have their forward ends 
positioned in the nose to be engaged raspectively 
by the tip and ring springs of the jacks, their 
rearmost ends being held normally from electrical 
contacts under given forces of adjustable springs: 
The electrical contacts, together with the springs 
controlling the rearmost ends of the elements 
are: supported by a floating table suspended from 
flexible tapes. A contact arm fixedly... mounted 
On the floating table is normally held against a 
stop by a spring which functions also to hold the 
table normally against movement. An electrical 
contact is positioned to be engaged by the con 
tact arm when the: necessary differential tension 
is present in the tip and ring springs, this ten 
sion differential causing lateral movement of the 
table against the force exerted by the spring. 
An indexing or feeding mechanism including 

a longitudinally movable carriage and a laterally 
nowable support on the carriage is equipped to 
receive jack-strips of various types. With different 
numbers of jacks: therein and to accurately feed 
the jacks, successively to the nose. Clamping 
means is also provided in the indexing mech 
anism to hold each jack strip against displace 
ment and to straighten the jack strip for accurate 
alignment of the jacks with the nose should the 
jack-strip be bowed or Warped. Other means in 
the indexing mechanism protects the nose of the 
apparatus by first temporarily aligning a jack of 
the strip with the nose and secondly, positively 
aligning the jack with the nose prior to the move 
ment of the jack strip into a position where it 
can engage: the nose. 
Other objects and advantages will be apparent 

from's the ... following detailed: description. When 
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cOnsidered in conjunction. With the accompany 
ing drawings, wherein 

Fig. 1 is a side elevational view of the gaging 
apparatus, portions thereof being removed tC 
illustrate certain of the detailed structures; 

Fig. 2 is a fragmentary rear elevational view 
of the apparatus, portions thereof being ShoWn 
in section; 

Fig. 3 is a fragmentary top plan view of the 
apparatus; 

Fig. 4 is a fragmentary top plan view of the 
noSe; 

Fig. 5 is a fragmentary perspective view of the 
lever-like elements and the nose structure; 

Fig. 6 is a fragmentary elevational view taken 
along the line 6-6 of Fig. 3; 

Fig. 7 is a schematic illustration of the indicat 
ing lamps, their electrical circuits and the aSSO 
ciated mechanical parts; 

Fig. 8 is a vertical sectional view of the indexing 
mechanism showing the support in the gaging 
position; 

Fig. 9 is a side elevational view of the indexing 
mechanism with the support in the loading posi 
tion; 

Fig. 10 is a fragmentary top plan view of the 
indexing mechanism; 

Fig. 11 is a fragmentary front elevational view 
of the indexing mechanism, portions thereof 
being shown in Section; 

Fig. 12 is a sectional view taken along the line 
2-2 of Fig. 10; and 
Fig. 13 is a fragmentary sectional view taken 

along the line 3-3 of Fig. li. 
Referring now to the drawings, attention is 

first directed to FigS. i to 5, inclusive, which 
illustrate a frame structure 5 supporting the 
various elements of the apparatus including the 
indexing mechanism. A nose 6 is fixed to the 
front of a bracket which is mounted upon a 
front face of the frame 5. The outwardly pro 
jecting portion of the nose 6 is hollow and is 
provided with openings 8 and 9 at opposite 
sides thereof and in out-of-aligned positions to 
receive the tip and ring springs 20 and 2 respec 
tively (Fig. 5) of jacks to be tested. The outer 
diameter of the nose is substantially of the same 
dimensions as the standard telephone plug, the 
outwardly curved inner portion 23 conforming to 
the mouths of the sleeves of the jacks to be 
tested. 

Elements 25 and 26 in the form of long levers 
have reduced short ends 27 and 28 respectively 
receivable within the nose 6 and formed so that 
the tip spring 2 will engage only the portion 
2 of the element 25 and the ring spring 2 will 
engage only the portion 28 of the element 26. 
The elements 25 and 26 have their respective 
pivotS 29 and 3) which extend through both ele 
ments with a Snug fit in their respective elements 
and clearance through their opposing elements 
whereby there may be free pivotal movements of 
the elements relative to each other for the dis 
tances required for gaging the jacks. The ends 
of the pivots 29 and 3G are supported in bearing 
like portions of the bracket 7. The elements 
25 and 26 are supported at their centers of gravity 
by flexible tapes 33 and 34, the tape 33 having 
its lower end connected to the element 25 by a 
bracket 35 while a stirrup 36 connects the lower 
end of the tape 34 to the element 26. The upper 
ends of the tapes 33 and 34 are connected to arms 
37 and 38 which extend upwardly into a block 
39 and are adjusted vertically through the aid 
of Screws 40 and A in a manner similar to the 
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4. 
illustration in the upper left hand portion of 
Fig.2 as will hereinafter be described. 
Members 45 and 46 are mounted at the rear 

most ends of the elements 25 and 26 as illus 
trated in Figs. 2 and 5. Aligned apertures are 
provided in projections of the members 45 and 
A6 to receive wires 47 and 48 respectively, ball 
like portions 49 on the inner ends of the Wires 
holding the adjacent ends in their respective 
apertures. The wire 47 extends through a cen 
tral opening in a stop screw 5 where an eyelet 
52 formed in the outer end of the Wire is con 
nected to the adjacent end of a Spring 53. The 
other end of the spring 53 is connected to an 
internally threaded member 54 which is movably 
mounted in an aperture of a bracket 55 and an 
aligned aperture of a block 56. A screw 5 ex 
tending through the block 56 and into the men 
ber 54 may be employed to cause movement of the 
member to vary the tension in the Spring 53 and 
in this manner vary the force supplied to the ele 
ment 25 for testing the tip spring 20. 
The bracket 55 is mounted upon a floating table 

60 and helps in supporting the table through a 
flexible tape 6 which connects the bracket to 
an internally threaded member 62. The member 
62 extends into an opening in the frame 5 and is 
held by a screw 63 in a block 64 mounted upon the 
frame. A spring 65 holds the member 62 down 
wardly in a position governed by the adjustment 
of the screw 63. Another structure identical With 
that just described including the spring 6; and 
its connecting mechanism for Supporting One 
side of the table 60 is provided for the other side 
of the table and is given like reference numerals, 
The floating table 60 is thus suspended from the 
springs 6, its adjustments being made through 
the screws 63. In making adjustments of the 
table, the operator may determine when the table 
is in the desired position through the aid of con 
tact screws 70, . , 72 and 73 positioned in pairs, 
one above and one below the table at each end 
thereof and included in electrical circuits (not 
shown) to illuminate indicating lamps if So de 
sired to notify the operator if the position of the 
table is not in a truly horizontal plane. For 
example, it is desirable that the table float freely 
between the contacts and if the table should touch 
any of the contacts, indicating circuits will be 
closed to notify the operator accordingly. 
A substantially U-shaped bracket 75 is mount 

ed upon the table 6 and with the table surrounds 
the inner or rearmost ends of the elements 25 and 
26. A support 76 for the contact screw 5? is 
mounted upon and insulated from the bracket 75 
through the aid of ScreWS 1. A similar stop 
screw 78 through the center of which the Wire 
48 passes, is carried by a support 19 which is 
mounted upon and insulated from the table with 
in the bracket by the aid of screws 80. The in 
ner end of a spring 8 is connected to an eyelet 
82 formed in the outer end of the Wire 8 and 
through similar mechanism including the ad 
jacent internally threaded member 54 and the 
adjusting screw 57. The force in the spring 8 
applied to the adjacent end of the element 25 
may be varied through the adjustment of its SCrew 
57 and member 54. Openings 84 are formed in 
the bracket T5 for the Springs 53 and 8. Con 
tact screws 85 and 86 are supported near their 
respective members 45 and 46 of the elements 
25 and 26 by L-shaped conductive members 87 
and 88, they being respectively insulated from 
and connected to the floating table 60 and the 
bracket 75 by screws 89 and 90. The contact 
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screws 85...and 86 may be adjusted with respect: 
to: their members 45 and 46 independing upon thes 
distance: allowed for the movement...of the seles. 
ments $25 and 26 before they will complete elec 
trical circuits to indicate the condition of the: 
springs: 20 and 2 of the jack being: tested. At 
tention at this time is directed to:Fig. 3; which 
illustrates the general contour of: the: floating: 
table. 6 including the forwardly, extending:port. 
tion.92. (Figs... 1 and 3) integral, with the main. 
portion of the floating, table adjacent; the center; 
of the forward edgethereof. The floating table: 
is free:tomoye in a horizontal plane within given 
limits... but is skept within these: limits by a pivot: 
Screw, 35 carried in a threaded bracket 95 of the 
frame. 5; the upper end of the screw, being re 
ceivable in a...recess 96 in the forward portion of, 
thes projection, 92 of the stable 6. This, conneca. 
tion is; maintained...through the aid of another: 
screW or keeper. 97 although it is spaced from: 
the upper surface' of the table, 69 supported by 
a bracket 98 of the frame 5: 
A contact arm? Otis mounted upon the floating 

table :60 and insulatedlitherefrom by the aid of 
screws's and insulating members: 92; (Fig. 6). 
at a position near the rearmost; edgethereofin. 
general alignment With the levers:25: and, 26. A 
bracket (3:fixedly mounted upon the frame 5: 
extends-upwardly, above the floating table, 60 and 
has Spaced portions: 04-sand if 05:... which extend 
Over; the table at spaced positions upon each side 
of the contact, arm 0: Brackets; 36 and 7. 
are: mounted upon and insulated from the por 
tions, 04 and 05 respectively, the vertical port 
tions of the brackets: being spaced from and part 
allel with the contact arm. A back stop, in the 
form of a Screw 8 disposed in a threaded open 
ing-in-the-bracket; 6, limits the movement of the 
contact arm to the left, while a contact screw, fosi 
disposed in a threaded opening in the bracket 
07, is positioned to be engaged by the contact 

aFrn:llpOn movement of the contact arma given 
distance to the right. A rod Os(Figs 36 and 7). 
has its adjacent end threadedly disposed-irasan; 
aperture in the contact arms; fo; its opposite end 
being connected to a spring . The other end 
of the - Spring: is supported in ther same mans 
ner as the outer end of the spring, 53 in Fig. 2 to 
an adjustable; means: which, includes: an inters 
nally threaded member: if 4-, extending through 
an aperture in the frame; i5: where it is engaged 
by a screw 5-extending through a block, 6-to 
CauSe Variation in the force present, in the spring: 
The lineans to indicate the results of the gag 

ings.Operations in actual structure includes armore 
complicated arrangement of circuitss than is 
ShoWin in Fig. 7, but the simplified circuits more 
easily illustrate ; the invention, which resides 
mainly in the mechanical features of the appa. 
ratus. With identifying means of any suitable type 
responding. to the various gaging... elements. A 
part of the complete-circuit arrangement includes 
a plunger. 20... movable in an aperture of the 
bracket. . and an aligned apertures: 2 in the 
frame 5 where its; inner end supports a project 
tion 22 positioned to engage-and actuate a plung 
er 23 of a switch. 24. This switch is operated 
through its - plunger. 20 reach time a jack-strip 
is moved into a position to gage ones of thesjacks 
therein. This action operates the switch 24 and 
connectS, the circuits in Fig. 7 between-the-con 
tacts. 25. 

Attention is: now directed to Fig. 7, and it is 
recommended that the mechanical featuress of 
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circuit.ssassociated: With the lever .253there isia, 
lamp 26 identified as O.K. Tip and a lamp: 27 
further identified as Defective-Tip. These lamps; 
are respectively under the control of a break con 
tact: 28 and a...make contact. 29 of an armature: 
302 of arrelay: 3f. Normally, the lamp. 26gwill 

light upon operating: the switch 24, including...its. 
contacts 25, Completing...a...circuit from grounded 
battery, 32:through contacts 25, armature, 30. 
break contact: 28, lamp. 26: to ground. HoWa, 
ever, if the tension in the tip. Spring 20 is great. 
enough toximove the lever 25 about its pivot and 
against the force of the spring 53 to cause it to 
engage: the contact: screws, 85, a circuit, includ 
ing: a relay. 3 is completed from grounded bat 
tery: 33 through the relay: 3A, the contact screws 
85 and through the lever 25 to ground. Energi 
Zation of the: relay, 3 will operate.its... arma 
ture 338, closing.contact, 29: to complete a cir 
cuit through...the lamp. i2. A similar arrange-. 
ment of circuits is: provided for the lever 26.in, 
cludings.a.lamp. 35 identified as C. K. Ring and 
a lamp: 38, identified as Defective Ring: In the 
present illustration, the lever, 26 is shown moved 
about its pivot by the ring spring 2 against the 
force:of the scalibrated spring.8 away from its 
stop 8; and into engagement, with the contact. 
Screw: 86. Prior to this action, or during the nor-. 
mal, arrangerinent of the circuit, the armature 37 
of the relay, 38 is against its break contacts 39: 
to: complete a circuit from grounded battery, 40; 
through the lamp i36; until the lever 26 engages 
the contact screw 86. This action has, however, 
completed, a circuit from grounded battery. 44 
through the relay 38, contact screw 86 and lever, 
26.to ground, energizing the relays and completing 
a circuit through make: contact 42 and the lamp, 
35 to ground. The circuits are shown in this. 
arrangement to illustrate a perfect jack: wherein 
the tip. Spring has not more than fifty-six ounces. 
of teasion when in the flexed position assimilat 
ing... its normal position when in use, while the 
riag-Spring...in its flexed position has a tension of 
more than twenty-three ounces. 
To complete the requirements, there, must be a 

differential of fourteen, ounces between the ten 
Sions, of the tip and ring springs. This condition 
is indicated by either. One of the lamps. 44 or 45. 
respectively identified as : O. K. Differential and 
Defective. Differential. These lamps are under 
the control of the contact arm 90- and the asso 
ciated structure, shown in Figs. 3, 6 and 7. It will 
be realized...that the contacts and stops for the 
leverS; 25 and 26 as well as their springs are sup 
ported by the floating table 60. If the pressures. 
on the levers. 25 and, 26 determined by the ten 
Sions in the Springs 29, and 2i were equal, these; 
pigeSSyres Would cancel each other as the levers 
have: equal multiplications and as the pressures. 
are equally applied in opposite: directions to their 
respective-levers. In this instance there would-be 
no forcer tending to move the floating table in 
either's direction. However, due to the required 
difference in the tensions of the springs under 
test, the-force-of the tip. Spring exceeding the op 
posing.; force of: the ring spring would tend to 
move: the table" (Fig. 7) to the right. This force 
up to... a given limit is counteracted by the spring: 

... The force present in the spring , how 
ever, is-such that the contact-arm 99 Will be held 
against its stop Screw 08, and will not be moved 
into engagement with the contact screw 49 until 
the differential. force between the tip and ring 
Springs: equals; or exceeds fourteen ounces. The: 

Figs; 2, 3 and 6 also be considered. In one-of-the 75 lamp 45 will belit if the differential tension is 
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less than fourteen ounces, this lamp being in a 
circuit which may be traced from grounded bat 
tery 47, through closed contacts 25, armature 
48, break contact 49 and lamp 45 to ground. 
In the present illustration, with the contact an 
00 engaging the contact screw 09, a circuit has 

been completed from grounded battery is 
through relay 5?, contact screw 09 and contact 
arm 00 to ground. Energization of the relay 5f 
has made contact 52 to complete a circuit from 
the grounded battery 47, through closed con 
tacts 25 of Switch 24, armature 48, make con 
tact 52 and lamp 44 to ground, 
The indexing mechanism of the apparatus is 

shown in Figs. 8 to 13, inclusive, and broadly in 
cludes a supporting unit 55 on which the jack 
strips are supported between locating elements 
56 and clamped in position by a holding bar 
57. The Work Support 55 is mounted for lateral 
movement on parallel rods 58 which are Sup 
ported by a carriage 59, the carriage being mov 
able in a direction to move the support and the 
jack strip longitudinally, these movements being 
relative to the nose 6. 
The supporting unit 55 includes a table 6 

upon which the locating elements 56 are mount 
ed at adjusted positions depending upon the size 
of the jack strip to be gaged. Screws 62 extend 
ing through diagonal elongate openings 63 in 
the table 60 and supporting Springs 64, hold the 
locating elements 56 in either one of the sets of 
locating positions, the diagonal openings permit 
ting movement of the locating elements laterally 
On the table and also longitudinally to Ward or 
away from each other. Pairs of locating pins 
6 mounted in the locating elements 56 at diag 

onally spaced positions are receivable in Spaced 
pairs of openings or holes in the table 69 (FigS. 
10 and 11). Although the pins serve to positively 
locate their elements 56 in either position, the 
elements may be easily shifted from one position 
to the other by upward movement of the screWS 
62 against the forces of their springs to move 

the pins free of one set of openings and trans 
fer them to the other set of openings. Resilient 
members 65 positioned in recesses E 66 of the lo 
cating elements will engage mounting lugs at the 
ends of the jack strips to accurately locate the 
jack strips on the table 60. 
The holding bar 57 is supported at its ends by : 

racks 68 which are longitudinally apertured to 
slide upon Supporting rods 69, the lower ends of 
which are threadedly disposed in apertures 70 
(Fig. 9) of the table 6). The racks 68 inter 
engage pinions 72 which are rotatably mounted 
upon stub shafts 73 Supported by vertical end 
brackets 74 mounted upon the table 60. Gears 
75 interengage their respective pinions 2 and 

are fixedly mounted upon stub shafts 76 suitably 
journalled in their brackets 74. Levers 78 
mounted upon the outer ends of their respective 
shafts 76 are normally urged in a clockwise 
direction (Fig. 9) by their individual springs 80, 
extending from pins 8 in projections of the 
levers if 8, to pins 62 in the adjacent edges of the 
table 6. A handie 85 connects the outer ends 
of the levels as illustrated in FigS. 8 and 10. With 
the handle and its levers fixed to the shafts 6, 
movement thereof from a vertical position, which 
may be termed a loading position, to the hori 
Zontal position (shown in Figs, 8 and 9) will 
rotate the gears 5 counterclockwise to rotate 
the pinions 2 clockwise and move the racks 68 
downwardly moving with them the holding bar 
57 until it engages and firmly holds the jack 
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strip in place on the table. The formation of the 
bar and its relationship to the table will also 
straighten any of the jack strips being tested 
prior to the testing operations, should they be 
warped. Movement of the handle and its levers 
if 8 to the vertical position will nove the gears 
;3, their pinions 72 and the racks 68 in the 
reverse directions from those previously described 
to lift the holding bar 57 free of the jack strip 
after the jack strip has been gaged so that it may 
be removed and another jack strip inserted in 
place. Means is provided to latch this mecha 
nism in the holding position which includes a 
latch 37 adjacent each of the brackets 74 and 
having its projecting end receivable in a notch 
88 in its respective bracket. The latches 8 are 

supported in housings 89 on their respective 
levers 78 wherein springs 90 (Fig. 9) normally 
urge the latches toward the brackets 14 so that 
they will be automatically forced into their 
notches 88 when moved to register thereWith. 
A latch operating handle 9f connects the latches 
87 and is positioned to be gripped by the hand 

of the operator while gripping the handle 85. 
The combined forces of the springs 80 are not 
sufficient to operate the clamping or holding 
mechanism but assist the operator in moving the 
mechanism to the open or loading position. 

Tongitudinally apertured bearing members 95 
are mounted on the under surface of the table 60 
and are longitudinally apertured to ride upon 
their respective rods 58. The Support 55 is 
therefore free to move laterally upon the rods be 
tWeen given limits; one, wherein the jack Strip is 
spaced from the nose 6; the other being the 
gaging position into which any Selected jack of 
the jack Strip may be moved on to the nose to 
locate the leading ends of the tip and ring Springs 
in the apertures of the nose and locate the sleeve 
96 (Fig. 8) to engage the rounded base 9 of 
the nose 6. 
The carriage 59 has upright portions or brack 

ets 299 which carry the ends of the rods 58. 
Spaced pairs of rollerS 20 Support the carriage 
for its longitudinal movement, these rollers rid 
ing upon a base 203 between vertical guides 204 
and beneath lateral guides 205. End plates 206, 
only One of which is shown in Figs. 10 and 11 
close the ends of the guides 24 and 25 to limit 
movement of the carriage. 
AS previously described, the standard jack 

strips are of different sizes. The usual overall 
length of these jack strips is either 118'' or 
lls'. This variation can be taken care of 
through the adjustment of the locating elements 
56. The spacing between the centerlines of ad 

jacent jacks in different types of jack strips are 
within three dimensions, namely A2', '' or 1'. 
It is not only important but advantageous in 
lengthening the life of the apparatus, particularly 
that of the nose 6, and in relieving the operator 
of the Strain of accurately aligning each jack cen 
trally with the nose, to provide first temporary 
locating means by which the operator may real 
ize that the Selected jack is in general alignment 
With the nose and with an associated positive 
means to align each jack with the nose prior to 
moving the jack into engagement therewith. 
The first locating means includes rows of re 

cesses 208, 209 and 2 in the under surface of 
the carriage 59. All of these recesses are con 
caved to partially conform to their respective ball 
members 22, 23 and 2i. The recesses 208 are 
in alignment and Spaced Az' apart between their 
centers, the recesses 209 being spaced i' apart, 



while the recesses. 2fO are spaced; 's apart. It 
'depends upon the type of jack strip under test 
as to just which row of recesses will be employed. 
In the present illustration, the recesses 299 are 
employed, the ball member 23 being shown in 
position to be received in the recesses. The balls 
212, 2 3 and 2 far are disposed in cutaway por 
tions 25 of a cylindrical stipport 26 and are 
backed by springs.2fT normally urging the ball 
members upwardly limited by their tapertured 
cover plates 28 so that, as each recess is brought 
into registration therewith, the force-in the as 
sociated spring f : 7 would tend to stop the car 
riage at that position. This stopping force is 
not sufficient to disturb. longitudinal movement 
of the carriage but will definitely indicate to the 
operator that the jack at that position is in gen 
eral alignment with 'the nose 6. The operator 
may then move the supporting unit 55 aterally 
to move the jack at the gaging-position on to the 
nose. The cylindrical support 26 "has stepped 
enlarged fiange portions 220 near its upper end 
to'nest in an aperture 22 of a similar contour 
in the base-203. The support 2 6 is free to ro 
tate in its aperture when released by a holding 
pin .222 which is receivable in anyone of three 
apertures :223, 224 and 225 depending upon 
whether or not the retaining ball members 23, 
22 or 24 are to be held at the operating position. 
The ball members are located different distances 
from the center of the support 26 to register with 
their respective rows' of recesses. The pin 222 
carries a knurled handle portion 228 at its outer 
end so that the operator may move the pin out 
Wardly against the force of a spring 229, the ; 
Spring Serving to hold the pin in its selected 
aperture. 
The means for positively aligning the jack at 

the gaging position with the nose 6: prior to the 
movement of the jack on to the nose, includes 
a locating block 23 mounted upon the frame 
f5 and having three rows of apertures 232, 233 
and 234 at different levels therein. The apertures 
232 are spaced 'apart and correspond to the 
recesses 2 t0, while the apertures 233 are spaced 4: 
1' apart and correspond to the recesses 209 and 
the apertures 234 are spaced 'A' apart and cor 
respond to the recesses 208. 'A' turret 236 rotat 
ably supported in a mounting plate 23 and in 
a recessed portion 238 of the table 6 is cylin 
drical in general contour and carries three lo 
cating pins 24, 242 and 243 at different levels 
to register with and be receivable: in their respec 
tive apertures 232, 233 and 234. The turret 236 
is held in any one of the three positions to present 
the selected one of the three locating pins in the 
operating position by a holding pin .245 carried 
by the mounting plate 237 and receivable in any 
one of the apertures 246, 247 or 248 which cor 
respond to their respective pins 24 f. 242 and 243. 
During-the operation of the apparatus the op 

erator usually leaves the apparatus set for one 
type of jack strip until all jack-strips of that 
particular type have been gaged after which the 
apparatus is adjusted to gage one or the other 
types of jack strips. With the apparatus in its 
present-adjusted position, the jack strips to be 
tested are placed singly on the table 60 while 
the levers f 8 are-in-their upward positions, the 
locating elements '56 will accurately locate the 
jack strip with respect to the pin 242 (Fig. 10) 
and the operator may lock the jack strip in place 
by moving the handle 85 downwardly, moving 
the levers 78 counterclockwise until the latches 
87 are received in their recesses 88. During this 
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10 
movement of the levers, their gears 5 will ro 
tate the pinions 72 in a direction to move the 
racks 68 downwardly-until the holding bar. 57 
extends across the jack strip and holds it firmly 
on the table. The operator may gage the jacks 
of the .jack strip in any given order, it being 
customary, however, to start with the first jack 
at the right-hand end of the jack strip with the 
supporting unit 55 and the carriage 59 near 
the left end of the base 263. In this position 
the ball member 2-3 may be nested in the first 
recess 299 at the extreme left temporarily locat 
ing the leading jackin alignment with the nose? 6. 
The Supporting unit 55 is then moved laterally 

toward the nose, the pin 242 first entering the 
adjacent aperture 233 to positively align the first 
jack with the nose. Subsequent to the pin-242 
entering the aperture 233, during the lateral 
movement of the supporting unit 55, the jack to 
betgaged is moved over the nose f6 to the posi 
tion shown in Fig. 8 where the tip and ring spriggs 
Will enter the respective apertures in the nose'ahd 
contact their leading-ends of the levers 25 and 26. 
During the last portion of the lateral movement 
of the supporting unit with the jack strip, the 
leading surface of the jack strip will engage the 
plunger 20 and move it inwardly to operate the 
Switch 24, conditioning the indicating', circuits 
shown in Fig. 7 by closing their circuits 25, only 
When the jack strip is stopped by the portion 97 
of the nose. While the tip and ring springs move 
over the leading end of the nose 6, the springs 
are flexed so that, as they come to rest on their 
respective levers within the nose, they will be in 
the positions they will assume when in commercial 
use in engagement with their parts of a plug. 
AS previously described, it is important that there 
be a differential tension-of fourteen counces in the 
Springs, the ring Spring having a tension, when in 
the operated position. of not less than twenty 
three ounées arid-the-tip spring having a tension 
of not more than fifty-six-ounces. These springs 
can be accurately gaged only by moving them into 
the-positions they will attain when in-commercial 
Se. - 

If the tensions of the springs are within the 
required limits, the results will be indicated by the 
lamps shown in Fig. 7. The tensions in the 
Springs of the jack being gaged are translated 
through the associated mechanism travelling 
through the levers -25 and 26, their differential 
tension-causing movement of the floating table:S0. 
The ring spring 2-to-be acceptable must move the 
lever 26.3'about its pivot against the force of the 
Spring 8 and into contact with the screw 86. 
Unless-this happens, the normally closed or break 
contact 39 will-complete a circuit through the 
lamp 36 showing that the ring spring is de 
fective and definitely indicating that the tension 
therein is below-twenty-three ounces. If, how 
ever, the tension in the ring spring is stificient 
to move-the-lever 26 into-contact with the contact 
screw-86, the relay 38 will be energized opening 
the circuit through the lamp 36 and closing the 
circuit through the lamp 35. Due to the fact 
that the tension in the tip spring must not exceed 
fifty-six ounces the spring 53 is calibrated to hold 
the lever 25 away from the contact screw 85 
unless-the tension in the tip spring exceeds fifty 
six-ounces. If the tension of the tip spring is 
within the required limits the normally closed or 
break contact (28 will complete a circuit through 
the O.K. Tip lamp (26. Should the tension in 
the tip spring 20 exceed fifty-six ounces the force 
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applied to the lever 25 through the spring will 
overpower the force of the Spring 53, move the 
lever into engagement with the contact screw 85 
energizing the relay 3, and operating its con 
tact to complete a circuit through the lamp 2: 
indicating that the tip spring is defective. Con 
ditions may exist wherein the tension in the tip 
Spring is under fifty-six ounces and the tension in 
the ring spring is over twenty-three ounces, yet 
there may exist a defect which would render the 
jack unsatisfactory, this fact being due to the 
lack of a differential of fourteen ounces between 
the tensions in the Springs. This condition, how 
ever, will be indicated by the lamp 45 whose 
circuit is normally closed unless there exists the 
differential of more than fourteen ounces Suf 
ficient to move the floating table 60 laterally 
against the force of the Spring to move the 
contact arm 00 away from its stop 08 and into 
engagement with the contact screw 09. When 
this occurs a circuit is completed through the 
contact screw G9 and the relay 5 to open the 
circuit through the lamp 45 and close the circuit 
through the lamp 46 indicating that there is a 
satisfactory differential tension in the springs. 
The levers 25 and 26 are of the multiplying type 

and so arranged that the ratio of the short arm 
of the lever 25 to its long arm is the same as the 
ratio of the short arm of the lever 26 to its long 
arm, these relationships being determined from 
their pivots or fulcrums to the points of contacts 
with their jack springs for the short arms and 
from their pivots or fulcrums to their wires 47-48 
for the long arms. Furthermore, the horizontal 
forces applied to the short ends of the levers cause 
the opposite or long ends of their levers to move 
limited but multiplied distances in parallel, hori 
zontal planes with respect to connections with 
their calibrated Springs which lie in a common 
horizontal plane. 
pear to be supported by their pivots employ their 
pivots only as fulcrums, their actual supports 
being the metal tapes 33 and 34 from which they 
are suspended. The floating table which pro 
vides the supporting means for the contact ScreWS, 
the calibrated springs and the back stops or Screws 
for the levers 25 and 26 is also Suspended from 
the metal tapes 6 so that it may float and be 
moved by the relative forces or tensions in the 
tip and ring springs without affecting the results 
of the gaging operations. The main horizontal 
movement of the table adjacent the contact arm. 
OO is .002'. Furthermore, the movements of the 

levers are small so that the tip and ring springs 
of the jack may be accurately gaged with the 
springs flexed into the positions they will assume 
when in commercial use. The multiplying nature 
of the levers 25 and 26 increases the horizontal 
travel of the long arms thereof with respect to 
the travel of the short arms. It is further im 
portant to note that the calibrated springs 53, 
8 and if are of sufficient length that their ex 
pansion the small distance by their respective 
levers or the lateral movement of the table will 
have negligible effect. 
The testing of the first jack has been de 

scribed. The operator has observed the indicat 
ing lamps and from them he has determined 
What should be done to the Springs of the 'O.K.' 
lamps have not all been illuminated. If the 
lamp 2 lights to indicate the tip spring defec 
tive, the operator may change the tip spring, 
through the aid of a pair of pliers, to reduce the 
tension therein moving the contact portion of 
the tip spring away from the ring spring 2. If 
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the ring spring 2 should have less than twenty 
three Ounces tension therein resulting in the 
lighting of the lamp 36, similar adjustments 
may be made in the ring spring not to decrease 
its tension, but to increase it. When these ad 
justments have been made, and the first jack 
SpringS prove Satisfactory, the operator may 
then remove the first jack from the nose and 
prepare for gaging the Second jack. To do this, 
the operator moves the supporting unit 55 
With the carriage 59, longitudinally until he 
feels the carriage being stopped by the ball 23 
entering the next recess 209 at which time the 
supporting unit may be moved laterally causing 
the pin 242 to enter the next aperture 233 in 
advance of the Second jack extending on to the 
nose 6. If the operator should be careless and 
attempt to move the Supporting unit 55 toward 
the nose prior to the preliminary aligning of 
the jack With the nose by the entrance of the 
ball member 23 into the proper recess 209, the 
pin 242 will strike the solid face of the block 
23; and prevent further movement of the sup 
porting unit 55 laterally. Also the same pro 
tection is provided should the operator attempt 
Simultaneous longitudinal and lateral movement 
of the Supporting unit. In this instance the pin 
242 Will first strike the solid face of the block 
23? and move along in this position holding the 
Supporting unit against further lateral move 
ment until the pin reaches the next adjacent 
aperture 233 at which time the supporting unit 
may be moved laterally but the jack at the gag 
ing position Will be aligned with the nose and the 

35 carriage Will be held against further longitudinal 
movement. 
When all of the jacks in this jack strip have 

been gaged and all of the jack strips of this type 
have been gaged, the operator may make the 
necessary adjustments for the next type of jack 
Strips adjusting the locating elements 56 as well 
as the cylindrical member 216 holding the ball 
members 22, 23 and 24 and adjusting the 
turret 236 to select the pin which should be em 
ployed for the type of jack strips next to be 
gaged. 
Although specific improvements of the inven 

tion have been shown and described, it will be 
understood that they are but illustrative and 
that various modifications may be made therein 
Without departing from the scope and spirit of 
this invention as defined by the appended claims. 
What is claimed is: 
1. In an apparatus for gaging jacks having 

tip and ring springs the tensions of which are 
to be gaged, a hollow nose to flex the springs 
mounted at a fixed position and having spaced 
openings therein to receive the tip and ring 
Springs respectively, levers pivotally supported 
adjacent the nose and having long and short 
arms, the short arms extending into the nose to 
positions adjacent the openings therein to be 
engaged by their respective tip and ring springs, 
the tension in the flexed springs tending to rock 
the levers about their pivots, stops for the long 
arms of the levers, biasing springs having given 
forces comparable with the required tensions in 
the tip and ring Springs to hold the long arms 
of the levers against the stops until known 
forces resulting from the tensions in the tip and 
ring Springs are applied to the short arms of the 
levers, and means under the control of the levers 
to indicate whether or not the tip and ring 
springs have their required tensions. 

2. In an apparatus for gaging jacks having tip 
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and ring springs the tensions of which are to be 
tgaged, a hollow nose to flex the springs mounted 
at a fixed position, and having Spaced openings 
therein to receive the tip and ring springs re 
spectively, levers pivotally supported adjacent the 
*nose and having long and short arms, the short 
"arms- extending into the nose to positions adja 
cent the openings therein to be engaged by their 
respective tip and ring springs, the tension in the 
“flexed springs tending to rock the levers about 
their pivots, stops for the long arms of the levers, 
biasing springs having given forces Comparable 
with the required tensions in the tip and ring 
Springs to hold the long arms of the levers against 
the stops until known forces resulting from the 
tensions in the tip and ring springs are applied 
to the short arrns of the levers, means under the 
control of the levers to indicate whether or not 
the tip and ring springs have their required ten 
'sions, and means actuable by the relative move 
ments of the levers to indicate the difference be 
tween the tensions in the tip and ring Springs. 

3. In an apparatus for gaging jacks having tip 
and ring springs the tensions of which are to be 
gaged, levers pivotally mounted at fixed positions' 
and having long and short arms upon opposite 
Sides of their pivots, the short arms being posi 
tioned to be engaged by their respective tip and 
ring springs, means to Support a jack for inove 
ment with its tip and ring springs relative to the 
short arms of the levers for engagement of the 
springs therewith, a spring flexing member 
mounted adjacent the short arms of the levers 
to be engaged by the tip and ring springs as they 
are moved relative to the levers to flex the Springs 
Over the ends of the Said short arms for engage 
nent With the outer Surfaces of the short arms of 
their respective levers, the tensions in the fiexed 
springs tending to rock the levers about their 
pivots, biasing means for the long arms of the 
levers to hold the levers against novernent. about 
their pivots unless the tensions in the springs 
exceed given limits, and means under the control 
of the levers to indicate whether or not the 
springs have their required tensions. 

4. In an apparatus for gaging jacks having tip 
and ring springs the tensions of which are to 
be gaged, levers pivotally mounted at fixed posi 
tions. and having long and short arms upon Op 
posite sides of their pivots, the short arms being 
positioned to be engaged by their respective tip 
and ring springs, means to support a jack for 
movement with its tip and ring springs relative 
to the short. arms of the levers for engagement 
of the springs therewith, a spring flexing men 
;ber mounted adjacent the short-arms of the 
levers to be engaged by the tip and ring springs 
as they are moved relative to the levers to flex 
the springs over the ends of the said short-arms 
for engagement with the outer surfaces of the 
short arms of their respective levers, the tensions 
in the flexed springs tending to rock the levers 
about their pivots, biasing means for the long 
arms of the levers to hold the levers against 
movement about their pivots unless the tensions 
in the Springs exceed given limits, means under 
the control of the levers to indicate whether or 
not the springs have their required tensions, and 
neans under the control of the levers to.indicate 
the difference between the tensions in the tip. and 
ring springs. 

5. In an apparatus for gaging articles having 
flexible members each having adjacent ends 
fixedly mounted, means to flex the members to 
Create tensions therein by moving their free ends 

14 
'relative to their fixed ends to given positions, gag 
ing, levers having adjacent ends positioned to be 
engaged by the free ends of their respective 
flexible members, fullerums for the gaging levers 
disposed intermediate their ends, biasing means 
for the gaging levers connected to the ends there 
of opposite those engaged by the flexible men 
bers to hold-the-levers against movement unless 
the tensions in the flexed members are beyond 
given values, indicating means for each gaging 
lever, separate means rendered effective upon 
imovement of their gauging levers by the tensions 
in the flexible members exceeding the effect of 
the biasing means to operate their respective-in 

: F5 dieating means, a floating table Supporting the 
biasing means, means applying a given force 
tending to hold the table in a given position, and 
means operated by movement of the floating 
table to indicate a given differential tension in 
the flexible members. 

6. In an apparatus for .gaging articles having 
flexible members each having adjacent ends 
fixedly mounted, means to flex the members to 
create tensions therein by moving their free ends 

:25 relative to their fixed ends to given positions, 
*gaging levers having adjacent ends' positioned to 
3be ::engaged by the free ends of their respective 
flexible menabers, fulcrums for the gagilig levels 
disposed intermediate their ends, flexible tapes 

30 to support the gaging levers adjacent their cen 
ters of gravity, biasing means for the gaging 
levers - connected to the ends thereof opposite 
“those engaged by the flexible members to hold the 
levers against movement unless the tensions in 

35 the flexed members are beyond given values, in 
dicating means for each gaging lever, and sepa 
rate means rendered effective upon movement of 
their gaging levers by the tensions in the flexible 
members “exceeding the effect of the biasing 

40 means to operate their respective indicating 
eanS. 
7. In an apparatus for gaging articles having 

flexible members each having adjacent ends 
'fixedly mounted, means to flex the members to 

45 create tensions therein by moving their free ends 
relative to their fixed ends to given positions, 
gaging levers having adjacent ends positioned to 
be engaged by the free ends of their respective 
flexible members, fulcrums for the gaging levers 

50 disposed intermediate their ends, variable biasing 
means for the gaging levers connected to the ends 
thereof opposite those engaged by the flexible 
merinbers to hold the levers against movement 
unless the tensions in the flexed members are 
beyond given variable values, indicating means 
for each gaging lever, and separate means 
rendered effective upon movement of their gag. 
ing levers by the tensions in the flexible members 
exceeding the effect of the biasing means to op 
erate their respective indicating means. 

8. In an apparatus for gaging jack strips 
particularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at spaced positions and gaging 
elements extending into the nose to be engaged 
by the said Springs, a table to support a jack strip, 
means. to locate the jack strip on the table, and 
means to support the table for movement thereof 
With the jack Strip to singly position the jackson 
the nose with their springs contacting the gag 
Iing elements. 

9. In an apparatus for gaging jack strips 
particularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
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elements extending into the nose to be engaged 
by the Said springs, a table to support a jack 
strip, means to locate the jack strip on the table, 
and a carriage to Support the table for lateral 
movement toward and away from the nose to 
move the jacks of the jack strip onto and off of 
the nose, and for longitudinal movement of the 
table to Successively pCSition the jacks in align 
ment With the nose. 

10. In an apparatus for gaging jack strips 
particularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
elements extending into the nose to be engaged 
by the said springs, a table to support a jack strip, 
means to locate the jack Strip on the table, a 
carriage to support the table for lateral move 
ment toward and away from the nose to move the 
jacks of the jack strip onto and off of the nose, 
and for longitudiinal movement of the table to 
successively position the jacks in alignment with 
the nose, and means tending to stop movement 
of the carriage to align the jacks With the nose. 

11. In an apparatus for gaging jack strips par 
ticularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at spaced positions and gaging 
elements extending into the nose to be engaged 
by the Said Springs, a table to Support a jack Strip, 
means to locate the jack strip on the table, a 
carriage to support the table for lateral movement 
toward and away from the nose to move the jacks 
of the jack strip onto and off of the nose, and for 
longitudinal movement of the table to successively 
position the jacks in alignment with the nose, 
means tending to stop movement of the carriage 
to align the jacks with the nose, and positive 
means to align the jacks singly with the nose 
prior to movement of the jack onto the nose. 

12. In an apparatus for gaging jack strips par 
ticularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
elements extending into the nose to be engaged 
by the Said Springs, a table to Support a jack 
strip, means to locate the jack strip on the table, 
a carriage to support the table for lateral move 
ment toward and away from the nose to move the 
jacks of the jack strip onto and off of the nose, 
and for longitudinal movement of the table to 
successively position the jacks in alignment with 
the nose, and means to hold the carriage against 
lateral movement during longitudinal movement 
thereof. 

13. In an apparatus for gaging jack strips 
particularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
elements extending into the nose to be engaged 
by the Said springs, a table to Support jack strips 
of various types having jacks therein spaced 
varied distances between their plug engaging cen 
tel's, variable means to locate the jack strips 
Singly on the table, and means to Support the 
table for movement thereof With the jack strip 
to singly position the jacks on the nose with their 
springs contacting the gaging elementS. 

14. In an apparatus for gaging jack strips par 
ticularly the plug engaging Spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
elements extending into the nose to be engaged 
by the said springs, a table to support jack strips 
of various types having jacks therein Spaced 
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varied distances between their plug engaging 
Centers, variable means to locate the jack strips 
singly on the table, a carriage to support the 
table for lateral movement toward and away 
from the nose to move the jacks of the jack strip 
()nto and off of the nose, and for longitudinal 
novelinent of the table to successively position 
the jacks in alignment with the nose, and variable 
means selectively actuable for the various types 
of jack Strips to singly align the jacks thereof 
With the nose. 

15. In an apparatus for gaging jack strips par 
ticularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
elements extending into the nose to be engaged 
by the Said Springs, a table to support jack strips 
of various types having jacks therein spaced 
varied distances between their plug engaging 
centers, variable means to locate the jack strips 
Singly on the table, a carriage to support the 
table for lateral movement toward and away from 
the nose to move the jacks of the jack strip onto 
and off of the nose, and for longitudinal move 
rent of the table to successively position the 
jacks in alignment with the nose, variable means 
Selectively actuable for the various types of jack 
Strips to singly align the jacks thereof with the 
nose, and to limit lateral movement of the table 
to hold the selected jack strip against movement 
into engagement with the nose until a jack there 
of is in alignment thereWith. 

16. In an apparatus for gaging jack strips par 
ticularly the plug engaging Spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
elements extending into the nose to be engaged 
by the said Springs, a table to support a jack 
Strip, means to locate the jack strip on the table, 
means to Support the table for movement thereof 
With the jack strip to singly position the jacks 
On the nose with their springs contacting the 
gaging elements, and means to clamp the jack 
Strip against relative movement on the table, 

17. In an apparatus for gaging jack strips par 
ticularly the plug engaging spring in the jacks 
thereof, a gaging unit including a hollow nose 
having apertures at Spaced positions and gaging 
elements extending into the nose to be engaged 
by the Said Springs, a table to support a jack 
Strip, means to locate the jack strip on the table, 
means to Support the table for movement thereof 
with the jack strip to singly position the jacks 
on the nose with their springs contacting the 
gaging elements, indicating lamps in electrical 
circuits controlled by the gaging elements re 
Sponsive to the tensions in the jack springs, and 
a Switch operated to render the circuits effective 
by the jack strip each time a jack thereof is dis 
posed in gaging position on the nose. 
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