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APPARATUS FOR GAUGING-JACKS -
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17.Claims: (CL 73—161)

1 2 .

This-invention relates - to apparatus-for gaging: tensions of ‘the members of the articles are with=
jacks, and more particularly-for gaging:the-ten-- in given limits when flexed to the positions they
sion—of-springs ‘ of: jack- strips- employed i the will‘assume-in commercial use.
art of telephony: ' Broadly; the invention comprises an apparatus

In the teléphone- art; a-jack is a- means:-for 5. including a nose, receivable in a jack having-tip
connecting - two- circuits: fogether in- which- one and ring- springs; lever-elements in the- nose

circuit terminates- ify-a- plitg and the other- cir- mounted for relative movement responsive to the
cuit - terminates- in- the" jack: Usually- the- jack tension in ‘the tip and ring-springs which in turn
congsists of -a- tubular-bushing of conductive-ma- control electrical contacts to indicate: whether

terial- known as a-sleeve-and am-assembly-of con- 10 or not the said tensions in the springs -are with=
tact- springs- insulated from- each other: and in‘given limits.
clamped to the frame-of the:jack-at the-end far- Considering the invention more specifically, the
thest from-thesléeve.. A:jaek-strip-is-composed: nose-of the apparatus-is-similar in contour to a
of ‘a; plurality: of jacks, usually-10:-or 20; assem- standard telephone- plug =nd- has- openings in
bled on a-common mounting:-plate: Inreach-jack 15 cpposing sides thereof forthetip and rifg springs
thereis a- tip -spring- and’ & ring- spring: which of’ jacks moved successively - into  engagement
receive their titlés from-the'portions of -the plug: with -the-nose. Elements, in the form of levers;
they are to engage. The forward or tip- end-of mounted on separate pivets -adjacent to the nose
the plug has a conductive- portion-which is . to and individually ‘supported by fiexible tapes ab
engage the tip spring: A:ring-of iconductive ma~- 29 their centers -of gravity have their forward ends
terial in the-plug- insulated : from- the: tip is-to positioned in the nose to be engaged respectively
engage the ring spring. These 'springs are uyndsr by :the tip:and ring springs-of' thejacks; their
little or no-tension: when ‘the plug-is not inserted rearmost ends being held nermally from electrical
in the jack. The-insertion of: a-plug into- the contacts under givern forces of adjustable springs.
jack results-in flexing the tipand.ring springs s The electrical contacts, together with the springs
away from their-respective normal positions' cre« controlling the rearmost ends . of ‘the elements
ating tensions therein. are: supported by a- floating table suspended frem
To insure proper operation of-'a jack, certain flexible tapes. A contact arm fixedly mounted
spring: tension - requirements: are:specified.. The on the floating table:is normally held ‘against - a
fension requirement usually-specified for the-tip 80 stop by-a: spring which functions also to hold the

spring- is: that it must: not be more:than . fifty- table normally against movement. An electrical
six ounces -when -a- plug of standard :dimensions contact is-positioned to be engaged by the con-
is-inserted into the .jack: THe tensionrequire= tact'arm when the- necessary différential tension
ments usually: specified’ fér: the ring. spring . is is-present in the: tip and ring sprifgs, this tén=

that it must be at least twenty-three ounces'when. 8§ sion differential causing lateral movement of the
the-plug is inserted into:the-jack. Since the plug table: against the force exerted by -the spring.

must be of ‘smallér diametér thanthe sléeverof Anindexing or feeding mechanism: including
the- jack, there is:a possibility:of tip and:ring a longitudinally movable carriage and a'laterally
spring’ adjustment - which would’ cause. the: plug. movable suppert on the carriage is equipped to
to- be supported only by the tip-and:ring springs 40 receive ‘Jack-strips of various types with différent
and Tloat in- or-make-unreliable-eléctrical contact numbers ofijacks therein and to: accurately feed
with the:sleeve. TS overcorne-this condition, the the jacks- successively: {0 the nese. Clamping
usual requirement is: that -the tip::spring: ten- means is: also provided -in the indexing mech-
sion must be greater-than the ring spring:tension anism: to hold- each jack strip against displace-
by at least fourteen ounces which: is-khown:as 48 mentand to'straighten the jack strip for accurate
the- différential requirement: A jack: meeting alignment of the: jacks with the nose should the
this -differential ‘requirement: willférce- the: plug jack-strip be bowed. or warped: Other means in
against the-slseve to insure proper:electrical con- the-indexing mechanism protects the nose of the
tact - therewith, the extra. force: or tension in the apparatus by first témporarily aligning a jack of
tip  spring causing: a: pivotal action: of<the: plug 50 the strip with the nose and secondly,; positively
about:the-ring: spring:to ‘assure-contact‘of 'the  aligning the.jack with the nose prior to the move-
plirg with the sleeve of the-jack: ment - of ‘the -jack strip- into a position where: it
An object of ithe-invention is-to-provide ar gag« can engage:the nose. .
ing: apparatus-for articlés having fleéxiblg: mem~ Othar cbiects and advantages will he apparent

bers: and:: which' indicates - whethers or: not: the 53 from - the: following- detailed deéseription. 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 to
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—58 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
12—12 of Fig. 10; and

Fig. 13 is a fragmentary sectional view taken
along the line 13—I3 of Fig. 11.

Referring now to the drawings, attention is
first directed to Figs. 1 to 5, inclusive, which
illustrate a frame structure 15 supporting the
various elements of the apparatus including the
indexing mechanism. A nose 6 is fixed to the
front of a bracket 17 which is mounted upon a
front face of the frame (8. The outwardly pro-
jecting portion of the nose I6 is hollow and is
provided with openings {8 and {5 at opposite
sides thereof and in out-of-aligned posifions to
receive the tip and ring springs 20 and 21 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 271 and 28 respectively
receivable within the nose 16 and formed so that
the tip spring 28 will engage only the portion
27 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 20 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 38 are supported in bearing-
like portions of the bracket {7. The elements
25 and 28 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 38 connects the lower
end of the tape 24 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 41 in a manner similar to the

10

15

20

25

30

5

60

70

75

4

illustration in the upper left hand portion of
ig. 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
48 to receive wires 41 and 48 respectively, ball-
like portions 48 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 51 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 §8 and an
aligned aperture of a block 56. A screw 5T ex-
tending through the block 56 and into the mem-
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 28.

The bracket 55 is mounted upon a floating table
60 and helps in supporting the table through a
flexible tape 61 which connects the bracket to
an internally threaded member 62. The member
82 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 §2 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 69 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 61, 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 secrews 10, T4, 12 and 13 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. Tor
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 ke
closed to notify the operator accordingly.

A substantially U-shaped bracket 75 is mount-
ed upon the table 60 and with the table surrounds
the inner or rearmost ends of the elements 25 and
26. A support 16 for the contact screw Bi is
mounted upon and insulated from the bracket 15
through the aid of screws 17. A similar stop
screw 18 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 48 and
through similar mechanism including the ad-
jacent internally threaded member 54 and the
adjusting screw 51. The force in the spring 81
applied to the adjacent end of the element 25
may be varied through the adjustment of its screw
5T and member 54. Openings 84 are formed in
the bracket 15 for the springs 53 and 81, 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 18 by screws 89 and 90. The contact
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serews 85:9nd:86 -may be:adjusted: with: respeet:

to-their - members-45 and.46.depending upon the:

distance: allowed: for the movement. of: thes:eles-

ments:25 jand- 26 .before:they:will:complete elec-
trical.circuits to-indicate .the:condition of:the:
springs:2¢ and 21 of the.jack being:tested. At-
tention at-thistime.is-directed:to:Fig.  3: which
illustrates the. general. confour: ofi: the. floating:
table. 60sincluding the forwardly-extending:por--
tion.-92 : (Figs: 1:and 3):integral: with: the.main:
portion:of. the:floating table adjaceni:the center:
of:the forward:-edge:-theveof: The floating table:

is free.fo mowe:in a horizontal:plane within:given-

limits:- but.:is. kept within .these: limits:by: a: pivot:
serew.84 carried: in.a-threaded:bracket:95 of:the.
frame: {&; the upper end-of:the:screw.being:re-

ceivable:in a;recess:86.in the:forward: portion-of.

the:projection::92;of ithe:table 68. This.connec-.
tion:is:maintained. through: the -aid:.of another:
scxew or - Kkeeper: 971 although.:it-is spaced: from:
the. upper: surface-of “the table- 68 .supported: by:
a-bracket 98 of the-frame 15. .

A contact arm:f 80:is mounted upon-the floating
table .60 -and -insulated:therefrom: by-the aid: of-
screws481 and insulating :members:192; (Fig.: 6).;
at-a_ position mnear:the rearmost:edge:-thereof-in.
general alighment with the levers:25: and. 28 A
bracket {83 -fixedly mounted: upon: the frame 15:
extends-upwardly above: the floating table.$8.and
has spaced portions: 104-and : 105 which extend.
over:the-table at:spaced-positions uponeach side
of the contact. arm 180; Brackets: !186.and. 19T
are: mounted upon.-and.insulated- from the-por-
tions. 10§ -and. 105 ‘respeetively;. the vertical por~
tions-of the-brackets being-spaced:from and par-
allel: with. the contact-arm:: A-back:step, in-the
form: of a screw 1088:disposed:in a:threaded open=
ing-in the-bracket 18§, limits the movement; ¢f the
contact arm:to the left, while a-contact:screw 163;
disposed in: a.threaded.:opening in the-:bracket
107, is positioned to be engaged by the -contact
arm.upon movement .of - the.contact.arm:a given

istance.to.the right. A red 10.(Figs: 3,6 and M
has :its- adjacent-end threadedly -disposed:-in:an;

aperture in: the contact arm:.189; its:-opposite-end

being .connected to a-spring [(1.. The-other:end.
of -the-spring. 111 is supported. in thersame mans=
ner -as-the cuter end.of -the spring,53in Fig. 2:to.
an -adjustable. means. which:; includes-an- intenr~
nally threaded member: i {4 extending - through:
an aperture in the frame: 5. where :it:is-engaged
by a.screw | 18- extending: through: a block. 148 -to
cause variation in the-force present imthe spring:

The.means:to indicate the:results:of:the gag-
ing.operations:in actual structure includesa:more
complicated = arrangement- of circuifs: than.. is
shown:in. Fig. T.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- 120-movable in an. aperture-of-the
bracket - 1T.and an aligped aperture:124:in; the
frame % where-its: inner end- supports-a projees
tion 122 positioned to engage-and actuate a:plungs
er 123 of 5 switch. 128. This switeh is .operated
through its-plunger: 120-each: time:a:jack-strip
is.moved into a.position {0 gage:one:of-thecjacks
therein.. This action operates-the switch §28-and.
conneets. the-cireuits in Fig: 7 hetween- the con-
taets I25

Attention is-now-.directed- to. Fig.. 7;and-it-is
recommended that. the: mechanical ; features: of
Figs:: 2, 3 and 6 alsocbe:cansidered:. Imone-ofithe

<

15

20:

I
1

30:

38:

44

6

cireuits:associated:iwith-the-lever. 253there..is;a:
lamp 126:identified as. Q. K. Tip-and:a.damp: (2T
further:identified :as Defective Tip. These:lamps:
are-respectively under the control. of -a.-break: con-

- tact:i128 and a:make.contact: 128 of an armature:

138:0f arrelay-i131. Normally.the. lamp. {26:=will:
light upon: operading:the switch {24, including. its:
contacts 428, completing: a - circuit.from.grounded
battery: (32 through::contacts 123, armature. {34;

. break .contact: 128;: lamp: £26: to.ground. Hows=.

ever; if the:tension: in the tip.spring: 20:s great:
enough:tocmeove :the lever 25 about its pivot and
against the force.of.the spring 53 to cause it-to:
engage:r the:. contact: serew: 85; a circuit-includ-
ing: a:relay: (3§ s . completed from. grounded bat-.
tery: 133 fhrough the relay: {31, the contact screw:
85 :and:through:the:lever 25 to ground. Energi-
zation:of. the:relay {31 will operate its..arma-
ture: 139, closing:centact 129:to complete s cir-
cuit-through:the lamp: i27. A similar arrange-
ment: of ;citicuits [is: provided for- the. lever 28:ins-
cluding-a;lamp: {33 identified as C. X Ring and:
a:lamp;; 138 identified as Defective Ring. In:the
present illustration, the lever: 28 -is shown -moved:

: aboutiiits pivob by the ring: spring: 2t against the

50:

60’

6%

forecencf the:calibrated. spring 84 away from: its:
stop .18: and: into:-engagement. with -the. contact.
screw:86.: Prior to.this action; or during the:nors.
mal arrangement cof the:circuit, the armature 187
of :the.relay 188 is against its:break .contact: 39:
to. complete o circuit ‘from: grounded battery: 149:
threugh the lamp (36.-until the lever-28 engages

the-contact screw 88. This action has; however,
completed. a- circuit from grounded battery - 144

through the:relay {38, contact screw §6-and lever.
26.to-ground, energizing.the relay-and- completing
a. circuit. through.make: contact 142 and-the-lamp;
135-te .ground, The-circuits are shown in this:
arrangement to:illustrats, a perfect:jack: wherein:
the: tip, spring has not mere than fifty-six ounces
of.tension when :in-the flexed position assimilat-.
ing. its normal: position when in use; while: the-
ring.spring.in its flexed-position has. a tension of
more than twenty-three.gunces.

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- 145
respectively identified as-O. K. Differential and
Defective.-Differential. These lamps are under
the :control.of .the-contact arm-4868-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 a5 their springs are sup-

. borted- by the floating table 68. If the pressures.

on. the levers .25 and..26-.determined-by the ten~-
sions-in the springs:28.and-2f were equal, these:
Dressyres .would. cancel each. other as the levers
have-equal .multiplications and as.the. pressures.
are equallyrapplied in-oppesite:directions to- their
respeetive levers.. Inthis instance there would-be:
no-force-tending: to move the foating . table. in:
either. divection: However, due fc the required-
difference. in: - the - tensions of the springs under
test, the-force-of. the tip spring exceeding the-op-
bosing:: 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:
111. The force present in the spring {{{, how-

- ever, is-such-that the contact arm §99 wili be held:

against: its-stop serew {08-and-will not be moved:
interengagement with the:contact screw-{ 89 until
the differential:force:.between the. tip and ring:
springs:eguals; or ;exeeeds fourteen ounces.. The:

15 lamp 145 will be:lit 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 1417, through closed contacts 125, armature
148, break contact 49 and lamp 145 to ground.
In the present illustration, with the contact arm
100 engaging the contact screw 109, a circuit has
been completed from grounded battery 158
through relay {51, contact screw 189 and contact
arm 100 to ground. Energization of the relay 151
has made contact 152 to complete a circuit from
the grounded battery 47, through closed con-
tacts 125 of switch 24, armature {48, make con-
tact 152 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 155 on which the jack
strips are supported between locating elements
156 and clamped in position by a holding bar
157. The work support 155 is mounted for lateral
movement on parallel rods 158 which are sup-
ported by a carriage 159, the carriage being mov-
able in a direction to move the support and the
jack strip longitudinally, these movements being
relative to the nose 16.

The supporting unit 159 includes a table 160
upon which the locating elements 156 are mount-
ed at adjusted positions depending upon the size
of the jack strip to be gaged. Screws 162 extend-
ing through diagonal elongate openings 163 in
the table i60 and supporting springs {64, hold the
locating elements {58 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 toward or
away from each other. Pairs of locating pins
161 mounted in the locating elements 156 at diag-
onally spaced positions are receivable in spaced
pairs of openings or holes in the table 160 (Figs.
10 and 11). Although the pins serve to positively
locate their elements {58 in either position, the
elements may be easily shifted from one position
to the other by upward movement of the screws
162 against the forces of their springs to move
the pins free of cne set of openings and trans~
fer them to the other set of openings. Resilient
members 165 positioned in recesses t66 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 160.

The holding bar 157 is supported at its ends by ¢

racks 188 which are longitudinally apertured to
slide upon supporting rods 169, the lower ends of
which are threadedly disposed in apertures (70
(Fig. 9) of the table 168. The racks [68 inter-
engage pinions {72 which are rotatably mounted
upon stub shafts 173 supported by vertical end
brackets {74 mounted upon the table 160. Gears
175 interengage their respective pinions {72 and
are fixedly mounted upon stub shafts {78 suitably
journalled in their brackets {74, Levers 178
mounted upon the outer ends of their respective
shafts {76 are normally urged in a clockwise
direction (Fig. 9) by their individual springs 180,
extending from pins {81 in projections of the
levers 178, to pins 182 in the adjacent edges of the
table {88. A handie {85 connects the outer ends
of the levers as illustrated in Figs. 8 and 10, With
the handle and its levers fixed to the shafts (78,
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 175 counterclockwise to rotate
the pinions 172 clockwise and move the racks 168
downwardly moving with them the holding bar
157 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
straigchten any of the jack strips being tested
prior to the testing operations, should they be
warped. Movement of the handle and its levers
{18 to the vertical position will move the gears
{75, their pinions 172 and the racks 168 in the
reverse directions from those previously described
to 1ift 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 {871 adjacent each of the brackets 174 and
having its projecting end receivable in a notch
188 in its respective bracket. The latches 187 are
supported in housings 189 on their respective
levers {18 wherein springs 198 (Fig. 9) normally
urge the latches toward the brackets 114 so that
they will be automatically forced into their
notches {38 when moved to register therewith.
A latch operating handle {9{ connects the latches
{87 and is positioned to be gripped by the hand
of the operator while gripping the handle 185.
The combined forces of the springs 180 are not
sufficient to operate the clamping or holding
mechanism but assist the operator in moving the
mechanism to the open or loading position.

Longitudinally apertured bearing members 195
are mounted on the under surface of the table 160
and are longitudinally aperfured to ride upon
their respective rods 158. The support 155 is
therefore free to move laterally upon the rods be-
tween given iimits; one, wherein the jack strip is
spaced from the nose 16; 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
196 (Fig. 8) to engage the rounded base 197 of
the nose 16.

The carriage 159 has upright portions or brack-
ets 208 which carry the ends of the rods 158.
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 PFigs. 10 and 11
close the ends of the guides 204 and 285 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 11%’’ or
115%’’. ‘This variation can be taken care of
through the adjustment of the locating elements
156. The spacing between the centerlines of ad-
jacent jacks in different types of jack strips are
within three dimensions, namely ¥%’’, '’ or 17,
It is not only important but advantageous in
lengthening the life of the apparatus, particularly
that of the nose 16, 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 218 in the under surface of
the carriage {89. All of these recesses are con-
caved to partially conform to their respective ball
members 212, 213 and 2i4. The recesses 208 are
in alignment and spaced 1%’/ apart between their
centers, the recesses 209 being spaced 1’’ apart,
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while* the recesses 2 F0: aye:spaced 1L’ apart. - It
depends dponthetype-of :jack -strip under test
as:to just which ¥ow of recesses will-be employed.
In-the ‘present illustration, the recesses 29§ are
employed, ‘the ‘ball -‘member 213 being-shown in
position to-be received inithe récesses. “The balls
212, 218 ‘and “2t4 ‘are” gisposéd in cutaway por-
tions 25 of “aeylindrical suppert ‘216 and are
backed by spiings 217 mormally urging the ‘ball
membeéers Upwardly  limited by their -apertured
cover plates 28 so that, as'each recess is brought
into’ registration therewith, the force-in the as-
sociated spring {171 would-tend to stop the car-
riage abt that positien. *This :stopping force is
not- sufficient’ to ‘disturb longitudinal -movement
of ‘the carriage bit will-definitely indicate to the
'operator that the'jack at that.position is'in gen-
eral- alighment with the nose-16. The operator
may then move theisupporting unit 155 iaterally
to move the jack at-the gaging position on to the
nose. ‘The cylindrical “support 216 “has stepped
‘enlarged flange -portions 220 near its upper end
to nest in an aperture 22{-of a similar contour
in the base-203. "The 'support 216 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 213,
212 or 214 aretobe heldat the operating position.
The ball members are located different distances
from the center of the support 216-to register with
‘their- respective rows:of récesses. The pin 222
carries a knuirled: Handle portion 228 gt 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 6n-to:the nose, includes
% locating ‘block ~231 - mounted “upon the frame
5.7and- having three rows-of apertures 232, 233
and 234 at different levels theréin. The apertures
232 are spaced '’ -apart-and correspond to the
recesses: 210, while the apertures 2338 are spaced
1’ apart and correspond to the recesses 209:and
the-apertures 234 are-spaced %’ apart ‘and cor-
respond: to the recesses 208. -A-turret 236 rotat-
ably supported in a mounting plate 237'and:in

a recessed portion 238 of the'table 160 is cylin- -

drieal in general eontour -and-ecarries three lo-
cating pins 241, 242 and 243 at different levels
to register with and be receivable:in their respec-
tive apertures -232,-283..and-234. ‘The turret 236
is held:in:any one of thethree positions to present
the: selected one of the threeilocdating 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 241, 242 and 243.

-During-the operation of the-apparatus the op-
erator usually leaves the apparatus set for one
type -of jaek strip:until all jack strips:of that
partieular type have been gaged after which the
apparatus is adjusted to gage one or the other
t¥pes of ‘jack strips. ‘With the apparatus in its
present -adjusted - position, ‘the -jack strips to'be
tested-are placed. singly -on the table - 160 ‘while
the levers {18 are-in-their-upward. positions, the
locating elements -166-will aceurately-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 {18 -counterclockwise -until-the latches
187 are received in their recesses 188. -During this
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movement: of the levers, their géars 175 will ro-
tate ‘the pinions 172 ina direction: to-move-the
racks’ 168 ‘downwardly until ‘the holding bar 157
extends across ‘the jack strip and holds it firmly
on the table. ~The ‘operator may ‘gage theijscks
of ‘the -jack strip in’ any-given order, it ‘being
customary, however, to start with' the first jack
at the right hatid end of the jack strip with the
supporting unit 155 and the carridge: £89 near
the left end of ‘the'base'263. ‘In’ this >position
the ball-member- 218 may-be-nested in the first
recess 209 at the extreme left temporarily tocat-
ing theleading jackin alignment with the nose {85,

‘The supporting unit {55 is'then moved laterally
toward the nose, the pin 242 first entering ‘the
adjacent aperture 233 to poesitively align-the first
Jack with the nose. ‘Subsequent to the’ pin-242
entering the aperture 233, ‘durirg the  latéral
movement of the supporting unit £58, theijack to
et gaged is moved ‘over the nose 16 to the pési-
tion shown in Fig.'8 where the tip and fing sprizigs
‘will enter the respective apertures inthe nose/snd
contact theirleading-ends of the levers 25 snd: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
blunger: 126 and move it inwardly to ‘operate-the
switeh 124, conditioning -the indieatinig - circuits
shown in Fig. 7 by closing their cireuits’ {25-only
when the jackistrip is stopped-by the portion-§987
‘of the'nose. While the tip and iing: springs move
over ‘tHe leading end -of the nose {8, the:springs
are-flexed so that, as they come to rest on their
respective levers ‘within- thie’ nose, they ‘wilkbe in
the positions they will assume when in conieércial
Use in -engagement with -their parts 61 a plig.
As previously-describéd, it is important that there
be 2’ differential-terision-of Tourteen -ovinees in the
springs,-the ring'spring having’a tension, When in

- the operated position -of “fiot less'than “twenty-

three ‘ounées arid-the tip spring having'a teénsién
of not More than Afty-six olnces. THeSe springs
canpe accurately‘gagéd: only by moving them into
the pésitions'they will-attain when-in ‘eommeréial
use.

‘If "the tensions of ‘the ‘springs-are ‘within the
required Hmits, the restlts will be indicated by the
lamps’ shown “in Fig. 7. ‘The tensions “in the
Springs-of the jack being 'gaged are transiatéd
though ‘the -dsseciatéd -mechamism ‘travelling
through ‘the-16vers 25 and-26, their -diffeféntial
tenision causing movement of the foating tables0.
‘The ring'spring 2 ('to-be-acéeptable must move the
lever-26- about*its: pivet against the foree of the
spring ‘81 “and “into-éentact -with -the serew 86.
Unless this happens, the riormally-closed or'bregk
contact 139 “will -comiplete ‘a circuit throtgh e
lamip -£36- SHowing “that the ‘ring - spring s <de-
tectiveand-définitely indicating that the tension
theréin is-below- twenty-thiee ounces. I, “how-
ever, “the tension‘in’the ring spring’ is ‘suficient
to move-the-Jever'26 into-contact with the contact
screw 86, the relay’ 138 will e eniergized opening
the circuit-through-the lamp 136 and elosinig the
circuit through the lamp 135. ‘Due'to the ‘fact
that thetension in'the tip spring must not exceed
fifty-six ounces the spring 52 is calibrated to. hold
the 'léver -25 away fiom the contact scréw 85
unless-the tension in'the tip spring éxceeds fifty-
six-ounces. If ‘the -tension of the tip spring is
within the reqiired limits the normally closed or
break centact 128 will complete s circuit through
the O.'K. Tip lamp 126. 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 88
energizing the relay 131, and operating its con-
tact to complete a circuit through the lamp i27
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 11{ to move the
contact arm 100 away from its stop 108 and into
engagement with the contact screw {89. When
this occurs a circuit is completed through the
contact screw 169 and the relay {5f to open the
cireuit through the lamp 145 and close the circuit
through the lamp 144 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 28 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 pivols 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 61 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
100 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 52,
81 and i1l 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-
seribed. 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 §27 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 21. If

These levers although they ap- -
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the ring spring 21 should have less than twenty-
three ounces tension therein resulting in the
iighting of the lamp 136, similar adjustments
may be made in the ring spring not to decrease
its teansion, 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 155
with the carriage 159, longitudinally until he
feels the carriage being stopped by the ball 213
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 155 toward
the nose prior to the preliminary aligning of
the jack with the nose by the entrance of the
ball member 213 into the proper recess 209, the
pin 242 will strike the solid face of the block
231 and prevent further movement of the sup-
porting unit 155 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 alighed with the nose and the

5 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 156 as well
as the cylindrical member 216 holding the ball
members 212, 213 and 214 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 fip 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 nof the tip and ring
springs have their required tensions.

2. In an apparatus for gaging jacks having tip




2,488,867

a3
-and ring springs the tensions ofwhich are to be
‘gaged, a~hollow nose to flex the spiings 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:sorings, the tension in the

‘Hexed springs tending to:rock the levers :about'io -

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 ferces resuiting from the
“tensions in the tip ‘and ring springs are applied
“to the short arms of the levers, means under the
~coritrol of the levers to indicate whether or not
the tip and ring springs have their required: ten-

stons, 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-

vand 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 move-
“mment 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 fiex the springs
“over’ the ends of the said short.arms for engage-
“ment 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 movement.aboust
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 mem-
: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 fex
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 urider
the control of the levers to indicate whether or
not the springs have their required tensions, and
means-under the control of the levers to.indicate
~the difference between the tensions in the tip and
-rihg springs.

“5.'In an.apparatus for gaging. articles having
‘flexible members each having .adjacent .ends
“fixédly mounted, means to flex the menmbers to
create tensions therein by moving their free ends

15

‘20

g5 ¢

40

45

50

55

60

65

75

14

‘rélative totheirfixed ends-to given positions, gag-
“ing. levers having adjacent ends positioned to e
engaged by the free ends of !their ‘respective
‘flexible members, fulerums’ for the gaging levers
disposed’ intermediate their-ends, biasing nieans
“for the gaging levers connected tothe ends there-
6f opposite those engaged by the ‘flexible ‘mem-
“bersto-hold the-levers ‘against movement unless
the fensions in the flexed memnibers-are beyond
given values, “indicating means for each: gaging
‘lever, separate -means rendered - effective upon
‘movement of their gauging levers.by. the tensions
Jnithe flexible members exceeding the effect of
‘the biasing means’ to operate their respective in-
‘dicating :means, a- floating table supporting the
‘biaging means, means applying a -given -force
“tending’to hold ‘the table in a given position, and
‘means - operated by movement of -the ‘floating
tabie to indicate g ‘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
“ereate tensions theréin by moving their freeends
relative ‘to their fixed ends to given pesitions,
“gaging levers having adjacent ends positioned to
e engaged by the free ends of their:respective
"flexible mermbers, fulerums for the-gaging levers
“dispesed - intermediate “their ends, ‘fexible: 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 membets'to hold the
“levers against movement unless the tensions in

-85 -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 efféct of the ‘biasing
“means “to operate ‘their respective indicating
“means.

1. In‘an- apparatus‘for gaging ‘articles having
“flexible ‘'members each “having adjacent - ends
‘fixedly mounted, means to flex the members to
“ereate 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 Tespective
“flexible members, fulerums for the gaging. levers
“disposed intermediate their ends, variable biasing
‘nyeans forthe gaging levers connected to the ends
“thereof opposite “those "engaged by the Hexible
“members to hold the levers against movemert
unless the tensions in the flexed members aje
beyond .given variable values, indicating means
for each .gaging lever, and separate means
‘rendered effective upon movement of their. gag-
inglevers 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
.barticularly the plug engaging spring in the jacks
thereof, a gaging unit including s 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 jacks.on
‘the nose with their springs contacting the gag-
“ing 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, s 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 position the jacks in align-
ment with the nose.

10. In an apparatus for gaging jack sirips
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 longitudinal 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 mevement 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-
ters, 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
onto and off of the nose, and for longitudinal
movement 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 holiow 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 onfo
and off of the nose, and for longitudinal move-
ment 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, 2 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.
CHESTER W. ANDERSON.
LLOYD D. HANSEN.
DWIGHT E. OVERMYER.
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