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1

The present invention relates to the method of
basing envelopes, and to a fixture used to facili-
tate threading the lead-in wires of a member
such as a radio tube or the like into the tubular
terminal pins in a base member.

An object of my invention is.to provide an im-
proved method for facilitating the threading of
a wire into an aperture.

_ An object of the invention is the provision of
an assembly fixture which makes threading of
the wires practically automatic in that all that is
required of the operator is to hold the glass en-
velope in one hand, exert s slight end pressure
thereon and press a button. Thus the work is
done more expeditiously, production is greatly
increased, and the eyestrain and general fatigue
resultant from manual operation are eliminated.

A further object of the invention is to make
provision for the cushioning of movable parts so
as to absorb all shocks and thus prevent possible
injury to the internal structure of the tubes or
the like constituting elements of the work being
assembled.

Another objeet of the invention is the pro-
vision, in a fixture of the character described, of
a plurality of uniquely constructed wire thread-
ing split needles operating in a manner to readily
receive and guide the wires into the apertures of
respective terminal pins, and then being mov-
able to an inoperative position which permits a
relative axial movement of the envelope and base
in the uniting of these two members.

. And, still another object of the invention is to
provide & base threading fixture which is posi-
tive and efficient in operation, of simple and
practical construction, easy to manipulate and
not liableto derangement. ,

To these and other ends which will become ap-
parent as the specification proceeds, the inven-
tion consists of certain parts and combinations of
parts as will be fully set forth in the following
description and particularly defined in the ap-
pended claims.

" The accompanying drawings illustrating the
invention and forming a part of the specification
are as follows: ' .

Figure 1 shows the apparatus partly in side
elevation and partly in vertical section along line
{—I of Fig. 2. In this view lead-in wires from
the header of a glass envelope are shown as being
guided into the apertures of the terminal pins
and one of the needle carrying arms is indicated
in dotted lines in its inoperative position.

Fig. 2 is a top plan view of the apparatus seen
in Fig. 1 but with all of the needle carrying arms
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eéxcept one being broken off adjacent their inner.
or needle ends.

~ Fig. 3 is a view in side elevation of the micro
switch and the adapter with which it cooperates,
the switch being shown in full lines in one posi-~
tion and in dotted lines in another position.
 Fig. 4 is a fragmentary illustration in top plan
view of three adjacent needles, these parts be-
ing shown in dotted lines in their operative posi-
tion and in full lines as moved part way to open
or inoperative position.

Fig. b is a detail sectional view on line 5—5 of
Fig. 1.

Figs. 6 and 7 are detail views in elevation of
the parts to be assembled, a portion of Fig. 7
being in section through one of the terminal pins.

Fig. 8 is a view in elevation of the work after
assembly, the lower portion only of the envelope
being shown, and,

Fig. 9 is a top plan view of one of the needle:
carrying swinging arms, parts being in section to
show details of construction.

In the drawings similar reference numerals
refer to similar parts throughout the several.
views.

The work to be accomplished by the fixture ap-
paratus is, referring first to Figs. 1, 6, 7, and 8,
the threading of the comparatively long, thin and
flexible lead-in wires I, which project from the
header of a glass envelope 2, substantially as
illustrated in Fig. 6, into and through the tubu-
lar terminal pins 3, projecting downward from
the bottom wall of the usual socket or base mem-
ber 4. The envelope shown is that of a radio re-
ceiving tube having six lead-in wires, and the
terminal pins 3 which are anchored in the bot-
tom wall of the socket 4, extend parallel to the
axis of such member and are regularly spaced in
a circle concentric therewith. When assembled
the socket or base 4 telescopically receives the
header end of the envelope, a thin ring 5§ of a
plastic substance on the side wall of the socket
adjacent its upper end providing a seal and pro-
tective bumper between the two members. The
projecting ends of the wires 1, with reference to
Fig. 8, are severed and the wires soldered to the
lower ends of the tubular pins which are sealed
in a machine designed for that purpose. }

In fthe fixture apparatus embodying the inven-
tion, numeral 6 represents a base plate which, in .
this instance, is circular and supported upon the
top T of a suitable work table. Secured to the
underside of plate 6 by screws 8 is an external

flange 9 at the top and integral with a cylindri-
-ca] ‘housing which projects through an opening
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in the table top. The cylindrical housing com-
prises top and bottom annular portions i0 and i i,
respectively, connected by spaced side bars 12,
and a bottom wall {3 having a central opexing 4.

Secured to the underside of the wall i3 by
serews 13 is a reciproeatory two-way air motor
having a cylinder {8 and a piston rod (7. The
piston rod is slidable in a gland 18 extending
through the opening {4, the end of the rod being
threaded into the reduced and externally
threaded lower end of a block {8 comprising the
lower one of three relatively axially movable sec-
t.ous of an operating connection between the
piston rod and a base block or adapter 2¢ upon
wihizh the work piece 4 is supported. The block
19 has an upwardly opening axial bore 21 for
slidably receiving the lower end of a rod 22 com-
prising the intermediate section of the said con~
nection. Communicating with the bore 2{ there
may be provided an air vent 23.

Relative axial movement of the paris 18 and
22 is limiled by the length of opposing slots 2§
in the block which slidably receive the project-
ing ends of a key pin 25 having a drive fit in
the rod. In this rod 22, and extending in the
direction of its length, is an elongated slot 28
for slidably receiving a pin 21 whereby the rod
is splined t5 & collar 28 integral with the lower
end of a tubular portion formed by a downwardly

or~ning bore 28, in a rod 38 which is the upper s

section of the piston-to-adapter connection.
The tubular portion of the section member 38
thus provides a sleeve in telescopie arrangement
with the member 22. Interposed between the lat-

ter and the end of the bore 29 is g coiled com- =

pression spring 31. The upper end of the rod
member 30 is threaded into the adapter 26 and
pinned at 32 to prevent relative turning of these
parts.

The adapter 28, illustrated in Fig. 1 ag rest-
ing upon the base plate 6, is, In this instance,
shown as a disc having a plurality of apertures
33 extending axially therethrough and of a size
to slidably receive the terminal pins 3. The up-
per ends of the openings are preferably counter-
sunk to receive shoulders 3= on the pins. These
apertures 33 register with like openings 34 ex-
tending through a guide member 35 screwed to
the wnderside of plate 8. This member 35 also
has an axial bore in which the tubular rod 28
is guided in its reciprocating movement, while
the apertures 33 and 34 in the adapter and guide
member, respectively, slidably receive knockout
pins %6 upstanding from a collar 53 which is
slidably mounted on the rod 38 above the col-
lar 25. The adapter 20, in its movement from the
position illustrated in PFig. 1 to that in which it
is seen in full lines in Fig, 3, is guided on two
diametrically opposite posts 37 upstanding from
plate 6 and provided at their upper ends with
stop washers 38 held in place by screws 38.

Surrounding the guide 35 and secured to the
underside of plate 6 by screws 48 is an inverted
cup-shaped member 4{ the annular sidewall of
which is chamfered to provide a cam surface 42.
This surface is for the purpose of deflecting a
plurality of spring  retractable fingers 43, of
which there are three in the illustrated embodi-
ment of the invention, by the engagement there-
with of outwardly diverging extensions 44 of the
fingers when the latter move upward.

The fingers 43 normally extend parallel with
the piston-to-adapter connection and adjacent
their lower ends have pivoted connection at 45
in slots 46 cut in the periphery of a lifting mem-
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ber 47. Lifting member 47 surrounds and is sé-
cured to the lower connector section (9 by one
or more set screws 48. Depending tail portions
49 on the fingers are engaged by coiled com-
pression springs 59 seated in radially extending
bores in the member 47. Extending inwardly
from each finger 43, and in the plane thereof
from a point adjacent the inner end of the an-
gular extension 44, is a detent 51 which pro-
vides a shoulder 52 adapted to engage under and

-Ssupport the collar 53, the latter having aper-

tures for receiving the knockout pins 3% and
set serews 54 whereby the pins are secured there-
to. The inner edges of the fingers are tangential
to cam surfaces 53 terminating at their junction
with the free ends of the shoulders 52.

The reduced end of the connector section {9
is threaded into @ horizontally disposed plate 56
formed with a plurality of regularly spaced ra-
dially slotted spider arms 57 of a number equal
to that of the lead-in wires | and.the openings
3% and 34. These spider arms have flexible link
connection with depending ears 52 on a like
number of radially extending arms 59 arranged
above the plate 5 and having their outer ends
pivoted on studs 80 mounted in spaced uprights
64 on brackets 62 which by serews 63 are secured
to the plate 6. i

The link connection between each spider arm
and its respective swinging arm 59, while indi-
cated generally at 642, comprises a rod 84 ad-
just ably threaded into one end of a connhecting
bar 65 which, at its other end, is pivoted at 6§
to a spider arm 57. The rod 84 is formed with
a head 67 guided for relative axial movement
in the elongated tubular portion of an upper
connector §8 which engages through an open-
ing 69 therefor in the plate 6 and hag its upper
end bifurcated to straddle and have pivotal con-
nection at 18 with the ear 58. The tubular por-
tion of the member 68 is closed by a removable
cap 71 having an opening for slidably receiving
the rod 84 and interposed between the head §1
and the end closure 74, and the head and the
end of the bore, are opposing coiled compression
springs 72 and 73, respectively. Stops 87 on the
hrackets §2 limit outward movement of the arms
59 when reaching the position indicated for one
of them at 592 in Fig. 1.

The swinging arms 59 are movable in vertical
blanes coincident with the axes of the apertures
38 in the adapter 28 and are formed at their
inner ends with depending nose pieces 74 which,
when the arms are swung to operative position,
as illustrated in full lines in Figs. 1 and 2 ang
in dotted lines in Fig. 4, engage within the an-
nular side wall of the socket member 4 and come
to rest with their tip ends in vielding contact
with the upper ends of respective ferminal pins 3.

The nose pieces 74 are split longitudinally
through their center and this division is ex-
tended part way of the length of the arms to
provide two half sections one of which is an in-
tegral part of the arm, while the other jermi-
nates at a dividing line 75 at right angles to

- the split in the nose pieces to provide a leaf 16.

This Ieaf member for each arm 5§ has hinge
connection at 17 and is permitted a limited out-
ward or sidewise movement sufficient to provide
an opening 78 in the nose piece which will allow
passage therethrough of a.lead-in wire {. A
coiled compression spring 79 housed within s
screw plug 8§ threaded into the arm proper acts
against the leaf 7§ to normally urge it to.an
open position. When, however, the arms swing
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into operative position toward a common center,
as illustrated in Fig. 4, the nose sections of the
arms moving simultaneously will engage each
other, just prior to the completion of such move-
ment, with sufficient wedging action to close the
openings 8. .

_ Each nose piece T4 is formed with a channel
21 throughous its length, the wail of which, when
the two sections ave closed, converges toward its
lower end so that the smallest diameter is exact-
1y that of the opening through the terminal pin
3 with. which it registers. The upper end of the
channel wall merges with the inner face of a
concavo-convex segmental part 82 which by a tail
piece $3 and screws 84 is secured to the half
section which forms an integral part of the arm
89. .
Attached to the plate § in a radial line midway
between two of the arms 58 is a bracket 83 in-

cluding spaced sidewalls in which' is pivotally ¢

mounted at 88 the forward end of a rocker arm
87 upon which a micro switch 88 is supported,
this switch including an electrical contact 89
and a spring contact finger 93. In the plane of
the arm 87 at its forward or inner end is a de-
tent @ formed on its underside with a cam sur-
face 82. The detent rides on the peripheral sur-
face of the adapter 29 so that when the latter
is in its raised position, as illustrated in Fig. 3,
the rocker arm will be moved to its full line po-
sition. When, however, the adapter is dropped
to the dotted line position 282 against the plate
g, the cam surface 92 riding on the top peripheral
edge of the adapter permits the rocker arm {o
swing to the dotted line position 872 under action
of a coiled compression spring 93, thus moving
the proiecting free end of contact finger 99 to
substantially the dotied line position §92.

. Operation of the fixture apparatus is as fol-
lows:

When starting an assembly the spider arm
plate 56 is in its upper position whereby the
needle arms 59 by means of their link connec-
tion with the spider arms 57 are in the dotted
line position indicated for one of them at 582
in Pig. 1, and with the adapter plate 28 in the
raised positicn illustrated in Fig. 3. With the
arms 59 thus swung clear of the adapter 29, the
operator places a base & upon the adapter with
its terminal pins 3 inseried in the apertures 33
and presses a button 94 conveniently located in
the plate 6. This closes a circuit through an
electrically controlled air valve, not shown,
whereby air is admitted through a ccnnection
95 at the top of cylinder 16 to cause a downward
stroke of the piston rod {7 and a consequent
lowering of the parts actuated thereby to their
respective positions as illustrated in Fig. 1, the
adapter resting upon the plate 6 and as indi-
cated in dotted line at 2062 in Fig. 3. At this time
the segmental members 82 on the arms 59 have
closed in to form, as illustrated in Fig. 2, the
scallops of the inclined and slightly convexed
undulated side wall of a dish with, as herein-

above stated, the inner edges of the bottoms of

the scallops merging with the upper edges of the
needle openings 81, and with the splits 78 in the
wall of these openings 2{ closed due to the wedg-
ing together of adjacent nose pieces 74.

The operator then holds an envelope 2 in sub-
stantially axial alignment with the socket mem-
ber 4 with the end of each lead-in wire { en-
gaging one of the segmental scallops €2 which,
with downward movement of the envelope 2,
directs the wire into and through its respective
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needle opening 8! and part way into a terminsi
pin 3. At this time, the header end of the en-
velope engages the spring contact finger which
is in its dotted line position 882, Fig. 3, and moves
it to closed position against contact 89, it being
understood that, by reference again. to Fig. 3,
the adapter 28 and socket 4 are.at this fime
in their dotted line position 202 and 42, respec-
tively. .

A circuit is thus established through the elec-
trical connections whereby air is admitted
through pipe 88 to the bottom of cylinder 16
and the piston rod moves upward to again raise
plate 58 and with it the lower section {9 of the
piston-to-adapter connection, the block member
47 secured to the section {9 and the fingers 43,
the latter carrying. with them the collar 53 and
pins 36 which, in this initial movement, are guid-
ed in the apertures 34 and 33 to an approximate
contact with the ends of terminal pins 3. The
links 642 also move upward with plate 56 and
effect an outward swing of the needle arms 59
about their pivotal connections 60.

This initial, or delayed movement, which is
the length of slots 24 in member {9, enables the
nose pieces or needles 74 to clear the side wall
of the work piece 4. And, as the arms 59 start
their upward and outward swing in radial planes
and the segmental pieces §2 spread apart due to
enlargement of the circle within which they are
contained, the leaves 78, urged by springs 79,
move sidewise to form the openings 78 in the
nose pieces which permit the latter to clear the
lead-in wires 1.

Thereafter section rod 22, now moving upward
with the lower section member {8, effects through
the comparatively heavy compression spring 34
a resilient upward movement of.the upper, tu-
bular section 30 and the adapter 20 which, with
a slight downward pressure on the envelope 2
by hand of the operator effects a telescoping en-
gagement of the socket or base member 4 with
the header end of the envelope 2 and passage of
the lead-in wires | through the tubular terminai
pins 8, as illustrated in Pig. 8.

Upward movement of the adapter 28 is limited
by the stop washers 33. Continued movement
of rod section 22 compresses spring.3i, the slot
28 permitting a relative axial movement of the
rod 22 and the telescoping tubular section 8§8.
The knockout pins 35 however .continue upward
movement to. lift the terminal pins 3 cut of the
apertures 83. With the work thus ejected, and
prior to completion of the upstroke of the lift-
ing devices, the angular extensions 44 of fingers
43 engage the fixed cam surface 42 causing a
deflection of the fingers and their release from
under the collar 53.

Thus the assembly is completed and the work
ejected from the fizture. When the operation
is repeated with another base 4 placed on the
adapter 20, and the reciprocating parts start
their downward movements, in the manner here-
inabove stated, the cam edges 55 of fingers 43
when reaching collar 3 will ride over the collar,
the fingers then snapping back into place, under
action of the springs §3, to support the collar.
From the foregoing it will be observed that in-
sertion of the envelope 2 into its base member
4 is against the resiliency of spring 3{, that en-
gagement of the arms 59 against stops 97 on the
brackets 62 is cushioned by springs 73 in the
flexible link connections §42 and, also, that con-
tact of the nose pieces or needles 74 with the
upper ends of the terminal pins -3 is a yielding-
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one due to action: of the link springs 72. It will
also be observed that the knockout pins 36 are
tubular, at least throughout a portion of their
length as indicated at 98, Fig. 1, to receive that
portion of the wires { projeeting beyond the lower
ends of the terminal pins 3.

Although I have shown and described partic-
ular embodiments of my invention, I do not
desire to be limited to the embodiments de-
seribed, and I intend in the appended claims
to cover all modifieations which do not depart
from the spirit and scope of my invention.

What I claim is:

1. Ex a fixture apparatus, whereby wires lead-~
ing frem the header of an envelope are thread-
ed through parallel tubular terminal pins project-
ing from a bage member and spaced in o civcie
concen$ric with the axis of said base, the com-
bination of & support for the base guided for
reciprocating movement and having openings
thersthrough for receiving said pins, a guide for
each of said wires, sald guides being mounted for
movemenst radially of said support into and out of
operative pesition i planes coincident with the
axes of said pins, a common actuating means
for sald guides and for reciprocation of said sup-
prort, knockout pins guided for axial movement
aind movable by said actuating means to eject
said termminal pins from said openings in said
bage support, individual operating connections
between said actuasting mesns and said guides,
and an operating connection between said ac-
tuating means and said suppor comprising a
plurality of relatively movable sections whereby
movement of said support is limited with respech
to the complete movement of said actuating
means and timed relatively to the radisl move-
ment of said guides.

2. In a base threading fixture, the combina-
tion with an sdapter upon which a base is re-
movably supported and haviug a plurality of
openings for receiving tubular terrainat pinsg
brojecting from the bottom of the base, of means
for guiding wires individually into the pins, means
for moving said guiding means into and out of
an operative position to receive the wires, a two-
way fuid operated motor including a piston, a
piston~to-adapter conneciion for reciprocating
said adapler and comprising three relatively mov-
able sections, comprising & lower section secured
to said piston, an upper section segured to said
adapter and an intermediate section, said lower
and upper sections having opposing bores for
slidably receiving said intermediate ssction, a
coiled compression spring housed within the bore
of said upper section aud acting against said in-
termediate section, pin-and-slot connections be-
tween sald intermediate section snd szid upper
and lower sections whereby respective relative
movement of said sections is Hmited to the length
of said slots, and means for guiding said adapter
inr its reciprocating movement,

3. In g base threading fixture, the combination
with an adapter upon which a hase is remov-
ably supported and having a plurality of open-
ings for receiving tubular terminal ping project-
ing from. the bottom of the base, of means for
guiding wires individually into said terminal pins,
means for moving said guiding means into and
out of an operative position to receive the wires,
a two-way finid operated motor including a. pis-
ion, a piston-to-adapter conmnection for recip-
rocating said adapter and comprising three rela-
tively movable sections, viz., an upper section se-

cured to said adapter, a lower section secured to
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said piston and an intermediate section ity tele~
scopic arrangement with said upper and lower
sections, means limiting respective relative axial
movement of said sections and a compression
spring housed within said upper section and en-
gaged by said intermediate section, a lifting block
fixed to said lower section, a plate for supporting
said adapter when in one position, means on said
blate for gulding said adapter in its reciprocat-
ing movement, stops on said guiding means, said
stops and said plate limiting the up and down
movement of said adapter to a distance less than
the stroke of said piston, a collar slidable on said
upper connector section, a guide on the under
sice of said plate having openings axially aligned
with said adapter openings and an axial bore for
slidably receiving said upper connector section,
knockout pins carried by said collar and en-
gaging in said guide openings, spring retractable
fingers pivoted in said Iliffing block to swing in
planes radially thereof, shoulders on said fingers
Tor supporting said collar, said knockout pins
functioning to eject said terminal pins from said
adapter, means acting on the upstroke of said
Diston and after ejection of said terminal pins to
disengage said fingers from said collar, and cam
surfaces on said fingers for engaging said coliar
on the down stroke of said piston to again defliect
said fingers.

4. In a base threading fixture, whereby wires
leading from a header are threaded into tubular
terminal pins projecting axially irom a base on
relative axial movement of the base and header,
an adapter for supporting the base, means for
effecting a reciprocating movement of said adapt-
er, a piurality of arms arranged radiaglly of said
adapter and pivoted adjacent their outer ends to
swing about axes af right angles to the direc-
tion of said adapier movement, nose pieces de-
pexrding from the inner ends of said arms andg
having open ended channels in the direciion of
their length for receiving and guiding the wires
into the tubular pins when said nose pieces are
swung to an operative position above the base,
stops iimiting movement of said arms in each di-
rectien of their oscillating movement, a lifting
plate and motor means for raising and lowering
said plate, a flexible connection between said
lifting plate and said adapter for raising and low-
ering the adapter and providing a delayed move-
mens of the adapter with respect to that of said
Lifting member, and individual Iink connections
between said lifting member and said arms, each
of said link connections comprising a clevis piv~

i oted to said lifting member, 2 rod axially adjust-

able to one end in said clevis, a head on said red,
an upper scction pivoted at one end to a Fespec-
tive one of said arms inwardly of the pivotal
mounting of said arm and having an axial hore
irom its other end partway of its leangth and in
which said head is slidgable, a closure for said
bore and having an opening for said rod, and two
coiled compression springs in said bore, one being
between said head and the inner end of said bore,
the other encircling said rod and engaging he-
tween said head and said end closure.

8. The combination, in a threading fxture
whereby wires leading from a member are eaeh
threaded ‘through one of g number of tubular
pins of a hallow base membsr, of means upon
which the base is supported, a plurality of piy-
atally mounted AImis, nose pieces comprising
threading negedles depending from the ends of
said arms and formed i the direction of their
length with open ended tapereq channels, the
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wall of each being split longitudinally, means for
effecting movement of said arms to first bring
said needles simultaneously to an operative po-
sition within said base to facilitate the threading
of the wires into the tubular pins and then to
an inoperative position permitting further rela-
tive axial movement of pins and wires to bring
the parts together, and means for moving the
walls of the channels apart to permit passage of
said wires between them on outward movement
of said arms.

8. In a base threading fixture, a combination
as recited in claim 5 and including an outwardly
inclined and transversely concaved segmental
member secured to the needle end of each of said
arms, said segmental members, when said arms
are swung to operative position forming a flaring,
undulated, annular side wall the bottom inner
edges of the undulations merging with the ad-
jacent end edges of said channels to provide un-
broken guiding surfaces for said wires.

7. The combination, in a base threading fixture
whereby wires leading from the header of an
envelope of a radio tube or the like are each
threaded through one of a like number of parallel
tubular terminal pins projecting from a bhase
member and spaced in a circle concentric with the
axis of said base, of an adapter upon which said
base is centered, said adapter being guided for
axial reciprocation and having openings for slid-
ably receiving said tubular pins, stops limiting
said adapter movement, & plurality of arms ex-
tending radially of said adapter and each being
pivoted adjacent its outer end to swing about an
axis at right angles to that of said adapter, nose
pieces comprising threading needles depending
from the inner ends of said arms and formed in
the direction of their length with open ended
tapered channels the wall of each being split
longitudinally, a lifting member, mofor means
for reciprocating said lifting member in the direc-
tion of but through a greater distance than that
traversed by said adapter, link connections be-
tween said lifting member and said arms for oscil-
lating said arms to first bring said needles simul-
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taneously to an opetrative position, in which said
wires from an envelope moved axially toward
said supported base are directed into the mouths
of said channels and guided through the smaller
ends into said tubular pins, and then to an incp-
erative position permitting further relative axial
movement of said base and envelope to bring said
parts together, the split walls of said channels
being relatively resilient, whereby said walls
spring apart to permit passage of said wires
through the split openings on outward movement
of said arms, and the split openings of said need-
less being closed by the wedging action between
the walls of adjacent needles when said arms are
swung to operative position.

8. A device for guiding lead-in wires from the
header of a'radio tube or the like through a num-
ber of tubular contact pins of a hollow base in-
cluding a support for said base, a number of piv-
otally arranged arms, nose pieces for said arms
including hollow wire guide members which de-
pend from the ends of said arms and funnel-
shaped segmented outer wire guides on the sides
of the nose pieces, the walls of sald members
being split in lengthwise direction, means o effeci
movement of said arms whereby the guide mem-
kers are simultaneously brought together and
placed in an operating position within said base
ahd individual contact with said tubular contact
pins, and means for moving said arms into a rest
position, the walls of said guide members being
arranged to separate from each other so that the
wires during the cutward movement of the arms
can pass between the walls of said guide mem-
bers.
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