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~ This invention relates to assembling appara-
tus and more particularly to apparatus for as-
sembling insulators in electrical equipment.

In the manufacture of some electrical appara-~
tus, for example, the vertical units of telephone
cross bar switching apparatus, it is necessary to
assemble a large number of small parts in each
plece of apparatus. The cost of manufacturing
such apparatus is appreciahly greater when these
assembling operations have to be done manually
and, accordingly, a great amount of effort is di-
rected to devising apparatus to perform these as-
sembling operations automatically, particularly
where manual assembling of the parts is exceed~
ingly difficult and tedious.

It is an object of the present invention to pro-
vide an automatic apparatus for rapidly assem-
bling parts that are difficult to assemble man-
ually.

In accordance with one embodiment of the in-
vention, as applied to the assembling of the con-
tact spring actuators of a ecross bar switch ver-
tical unit, which actuators are small irregularly
shaped insulators known as “cards,” one of which
must be wedged into engagement with each group
of ten groups of three to six contact springs of
the unit, a magazine holding ten rows of cards is
provided for feeding ten cards at a time to an as-
sembling position. The ten cards at the assem-
bling station are pushed from the end of the
magazine by push rods and directed into a series
of ten guide tubes each time the apparatus is op-
erated. The apparatus is of the single cycle type,
which, upon being started in operation by a pre-

determined amount of movement of a guard mem- :

ber under control of an operator, will go through
one entire assembling cycle and then come to rest,
The series of ten guide tubes are mounted upon
a reciprecable framework and after the cards are
pushed into the tubes by the push rods, the tubes
moved downwardiy with the push rods to carry the
ends of the cards into engagement with rotatable
card locking devices positioned beneath the par-
tially assembled vertical unit with which the cards
are to be assembled in this apparatus. The ver-
tical unit at this stage of its manufacture com-
prises a series of groups of contact springs and
associated fixed contact members positioned in
alternate arrangement, that is, there are ten rows
of confact springs and fixed contact members.
In each of these rows, there may be from three
ta six or more sets of fixed and movable contacts.
In the construction of a vertical unit of this type,
the contact springs are each split, to provide twa
electrical contacts on each spring for insuring the
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completion of a circuit through any of the springs
that are actuated. Of course, the fixed contact
members are also provided with two contacts as-
sociated with the contacts on the ends of the split
springs. )

The tubes which carry the cards move down-
wardly to direct the cards into the aligned slots
of each group of springs, means being provided
at the end of each tube for holding the cards in
this position with the end of each card ih en-
gagement with a rotating element whereby, in the
operation of the apparatus, the cards may be
turned through 90 degrees to lock them in posi-
tion in the slots in the springs.

To facilitate the feeding of the cards through
the magazine, they are fed toward the assembling
position in the same relative positions that they
assume in the cross bar switeh vertical unit after
they are locked in position therein and the tubes
are twisted in order to turn the cards 90 degrees
to permit their being inserted in the slots of the
contact springs. The apparatus described thus
far is started in operation, after a partially .as-
sembled unit has been placed in the apparatus,
by the operator moving a guard down over. the
face of the unit in the apparatus. The move-
ment of the guard to this position trips a motor
control mechanism and the motor drives a main
shaft through one revolution to perform the op-
erations described hereinbefore in proper se-
quence. In order fo facilitate the positioning of
the cards in the slots of the contact springs at a
predetermined time in the cycle of the operation
of the apparatus, the mechanism becomes opera-
tive to engage all of the contact springs in the
unit simultaneously and raise them to a predeter-
mined position where they will be in alignmeént
with the proper portion of the cards. After the
cards have been rotated to lock them in engage-
ment with the contact springs, the spring lifting
means is released and the apparatus is restored
to normal condition to receive another parfially
assembled vertical unit and assemble the ingu-
lating cards with the unit. .

A better understanding of the invention may
be had by reference to the accompanying draw-
ings, wherein

Fig. 1is a front elevational view of apparatus
embodying the invention;

Fig. 2 is a plan view of the apparatus shown.in
Fig. 1; . .

Fig. 3 is a partial side elevational view of the
apparatus shown in elevation and plan in Figs. 1
and 2; ) : ]

Fig. 4 is a transverse vertical sectional view
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taken on the line 4-—& of Fig. 3 in the direction of
the arrows showing details of the cam shaft
which drives the various parts of the apparatus
and some of the other mechanisms associated
with the cam shaft;

Fig. 5 is an irregular longitudinal sectional view
taken along the line 5—5 of Fig., 1 in the direc-
of the arrows;

Fig. 6 is a plan section taken on the line 6—56

of Fig. 5 in the direction of the arrows and show-
ing some of the operating mechanism for rotat-

ing the cards after they are positioned in the

slots in the contact springs and for lifting the-

contact springs to properly posmon them for
receiving the cards;

[54]
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Fig.Tis a Vert1ca1 sectional view taken on the .

line T—T of Fig. 4 in the direction of the arrows

showing some of the details of the single cycle -

control mechanism;

Fig. 8 is an enlarged elevational view taken

from the front of the apparatus just back of the
guard and showing parts of the mechanism shown
in Fig. 6 in front elevation, parts of the mecha-
nism being broken away to more clearly illus-
trate the construction of the parts which are
behind them in the apparatus;

Fig. 9 is a plan view of a portion of a cross
bar switch vertical unit showing the cards in
place in the unit;

Fig. 10 is a sectional view taken along the line
10—i0 of Fig. 9 in the direction of the arrows
showing the relative location of the contact
springs and their associated fixed contacts w1th
the cards after they are assembled; and

Fig. 11 is a transverse sectional view taken on
the line [1—Ii{ of Fig. 8 in the direction of the
arrows.

General framework

Referring to the drawings, wherein like refer-
ence characters designate the same parts
throughout " the - several views, the apparatus,
which may be mounted upon a suitable bench 5,
has a supporting framework 21 mounted on
blocks 16 and {1, which may be, in turn, secured
to the top of the bench. The bench may be suit-
ably cut to permit the passage therethrough of &
drive chain 18 (Figs. 1, 3, 4 and 5) and weight
supporting chains 19 and 20 (Figs. 1, 2 and 3),
the driving motor (not shown) being mounted
underneath the bench in any suitable manner for
driving the chain (8, as will be described here-
inafter. The framework, indicated generally by
the numeral 21, is comprised of side plates 22
and 23, which are held in spaced relation by
welding cross members 24 and 25 to them (Fig.
3). The cross members 24 and 25 have portions
thereof extending outwardly beyond the side
plates 22 and 23, whereby the framework 21 may
be mounted upon the blocks 16 and 171. Ad-
jacent their upper ends, the side plates 22 are
interconnected by a rear tie plate 26 (Figs. 5 and
7) and a front cross member 27. The front
edges of the side plates 22 and 23 are cub out as
shown at 28 and 29 (Figs. 3 and 5) to receive
a positioning plate 30, on which partially assem-
bled cross bar switch vertical units may be po-
sitioned to assemble cards in them.

The vertical unit

The vertical unit as shown in Figs. 9 and 10
comprises a mounting plate 40, on which there
are suitably mounted a series of alternately po-
sitioned contact springs 41 and fixed contact
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being shown in Fig. 9, it being understood that
the end of the springs, which are broken off, are
suitably mounted on the plate 40 by means of
spacers and insulating units (not shown) and
that the springs are held in position on the
mounting plate in any suitable manner. Since
this portion of the construction of the vertical
unit is not involved in the present invention, fur-
ther detailed description of it is not believed to
be necessary, it being sufficient to state that the

springs are held in a predetermined position by

their spacers and insulators and are adapted to
have actuating insulators or “cards” 43 fixed to
them so that all of the contacts on all of the
springs in a given row of springs will simultane-
ously be moved into engagement with opposed
contacts on the fixed contact plates 42 associ-
ated therewith when the card 43 is moved up-
wardly, as viewed in Fig. 10. It should be noted
that the card 43 is provided with a series of pro-
jecting shoulders 44—44, one of which is associ-
ated with each contacting portion of the contact
springs 41, the contact springs 41 being split as
shown at 45 (Fig. 9) to receive the cards 43 and
to provide two separate contact points, as indi-
cated by the cross lines at 46. This is 2. common
expedient in telephone switching apparatus and
need not be described further herein. It should
also be noted that the stem portion 47 of the
card 43 is somewhat larger adjacent the top and
bottom actuating shoulders 44 than at the inter-
mediate actuating shoulders and, further, that
the upper portion of the card extends outwardly
from the stem 47 g sufficient distance so that this
portion of the card will normally rest against an
extension 48 on the top fixed contact plate. The
contact springs 41 of apparatus of this type are
normally biased to hold the contacts thereon out
of engagement with the fixed contacts on the
plates 42 and are adapted to be moved into en-
gagement with the fixed contacts when the card
43 is moved upwardly, as shown in Fig. 10.

From the foregoing brief description of the
cross bar switch unit which is to be assembled
in the apparatus comprising the preferred em-
bodiment of the present invention, it is believed
to .be clear that the cards 43 may be assembled
in the slots 45 of the contact springs by insert-
ing the cards in the slots and then turning them
through 90 degrees to the position shown in Figs.
9 and 10. .

The drive mechanism

Journalled in suitable bearings 55 and §6,
mounted in the side plates 22 and 23, respectively,
is ‘'@ cam shaft 51 (Fig. 4) which supports a
sprocket 58 adapted to be driven by the drive
chain (8. The sprocket 58 is mounted on and
may be rotated with respect to a sleeve 59, which
has formed integrally with it, or suitably secured
to it, a cam drum €0. The cam drum 60 is milled
out, as shown at 61, to receive an overload clutch
member 62, which is fixed to the sprocket 58 by
means of a rivet 63 and which is provided with
a radial bore 64, in which a spring 65 may be
positioned. The inner end of the spring 65 bears
against the sleeve 59 and the outer end bears
against a ball 66, which is pressed into a suitable
depression in a stud screw 67 threaded in the
portion of the cam drum 69 which extends over
the clutch member 62. The sleeve 58 is provided
with a key slot 68, in which a key 69, extending
outwardly from the shaft 57, may be received
for interconnecting the shaft 57 and the cam
drum 60. The just described structure com-
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prises an overload clutch whereby, when rotation
is imparted to the sprocket 58 by the drive chain
i8, the clutch member 62, through the spring 65
and ball 66 carried by it, will tend to drive the

cam drum 60 and impart rotation to the shaft -

51, which is keyed to the sleeve 59 formed in-
tegrally with the cam drum 60. In this manner,
the shaft 57 and cam drum 60 will be driven un-
less the load applied to the shaft 57 is great
enough to cam the ball member 66 radially in-
wardly toward the shaft 5T and out of the socket,
in the stud screw 61. The cam drum 60 is adapt-
ed to drive the mechanism for rotating the cards
43 after the cards have been inserted in the con-

tact springs 41, which are split at 45 to receive

the cards 43, as will be described hereinafter.

Also mounted on the shaft 5T are a pair of
crank arms 18 and 7{ (Fig. 4) which are pinned
to the outer ends of the shaft outside the plates
23 and 22 by pins 12 and 73. These crank arms
are adapted to drive the mechanism for picking
ten cards at a time from the end of the magazine
and feeding them downwardly to position in the
split contact springs 41. Mounted on the shaft
57, and keyed thereto by means of a key 14, are
a pair of cams 75 and 76 having cam grooves 17
and 18, respectively, formed on their faces. The
cam 15 serves to impart horizontal reciproeation
to a forked member 79 slidable upon a guide block
89, which is freely mounted on the shaft 57 and is
positioned between the tines of the forked mem-
ber 718. The cam 15 imparts vertical reciproca-
tion to a forked member 81, which carries a cam
roller 82 in the cam groove 78 and which is freely
slidable vertically on a guide block 83 mounted
on the shaft 81, The forked member T9 serves to
actuate the mechanism for raising the contact
springs 4( to prepare them for receiving the cards
43, whereas the cam 16 serves to move the spring
lifting mechanism and associated apparatus into
association with the contact springs 4f. Mounted
adjacent the guide block 83 and forked member
81 on the shaft 57 is a control disc 84, having
a hub portion 85 which is fixed to the shaft 57
by a set screw 88. The disc 84 has an enlarged
portion 86, from which there extends a tripping
pin 81, which controls the circuit to the driving
motor (not shown).

Conirol mechanism

The moying parts of the apparatus which effect
the insertion of the cards 43 into the split springs
41 are partially enclosed by a movable guard
member 85 (Figs. 1, 2 and 3) which is provided
with a forwardly projecting portion 96 whereby
the guard may be pulled down over the vertical
unit positioned on the positioning plate 30 to en-
close the positioning plate 30 and the vertical
unit and thereby prevent cards which might ac-
cidentally break in being inserted in the ver-
tical unit from flying out and striking an op-
erator. The guard member 95 also serves to
initiate a cycle of the apparatus, it being mounted
on and fixed to a shaft 97 (Figs. 3 and 7) which is
rotatable in suitable bearings formed in side
plates 22 and 23. Fixed to the shaft 97 is a lever
98 (Fig. 7) to which there is fixed a second lever
99. The bottom of the lever 89 is normally urged
to the right (Fig. 1) by a coil spring 100 fixed to
its lower end and to a pin (01 suitably mounted
in the framework. Thus, the shaft 97 is urged
to rotate counterclockwise (Fig. 7) through the
action of the spring 100 and levers 99 and 98.
Carried by the lever 88, in a slot {82 formed
therein, is a pivoted latch 103, which is urged to
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rock about a pivot screw (04 by a spring (05,
which, in turn, is fixed to the lower end of the
latch 193 and to the lever 99. The latch 103,
under the influence of the spring (05, is normally
held against the left hang edge 106 of the siot
182 and when an operator moves the guard 95
downwardly at the front of the machine, the
shaft 97 will be rocked clockwise against the ac-

- tion of the spring 00 (Fig. 7) to carry the lever

98 to the position shown. The latch 103, in the
position shown, will have carried its horizontally
extending upper portion 107 under a locking
member 188 forming a part of a bell crank 109,
which is pivoted on an angle member {0, The
angle member {18 forms a part of the frame-
work of the apparatus and is secured to the side
plate 22. Mounted on the side plate 22 is a highly
sengsitive switch 111 of the type known commer-
cially as a “Microswitch,” which has associated
with it an actuating lever 112, The actuating
lever 112 is normally urged upwardly by the
mechanism of the switch whereby the switch is
normally open and when the guard 95 is moved
downwardly at the front of the machine to rock
the shaft 87 clockwise (Fig. 7), the portion 107
of the Jatch 103 will catch the lever 112 and cause
its adjustable switch aetuating pin 13 to close
the switch. In moving downwardly with the free
end of the lever 98, the latch {03 will engage
the locking member {08 and cam it counter-
clockwise about its pivot and will then engage
the switch actuating lever H2 to close the switch
{11, As soon as the portion {87 of latch (03
moves to position beneath the locking member
108, the locking member will return to the posi-
tion shown in Fig. 7, where its substantially hori-
zontally extending arm will engage a pin 114,
thus holding the latch 103 and lever 98 in the po-
sition shown. The switch (1} is connected in
the motor circuit of the motor (not shown) and
upon being closed, will be held closed by the just
described mechanism until the shaft 57 has been
driven threough one complete revolution to carry
the tripping pin 87 into engagement with the
lower end of the latch 103, whereupon the latch
183 will be rocked counter-clockwise by the pivot
screw 104 fo release the switch actuating lever
112 from the horizontally extending portion 107
of the latch {03,

From the foregoing, it is believed to be ap-
parent that each time the guard 95is moved down
to position to cover a cross bar switch vertical
unit positioned on the positioning member 30,
the circuit to the motor (not shown) will be closed
and the motor will, through the chain 8, drive
a shaft 5T through one complete revelution and
then the circuit to the motor will be opened auto-
matically. Thisis the normal single cycle opera-
tion of the machine. However, when it is de-
sired to operate the apparatus through a portion
of a cycle to make adjustments or otherwise serv-
ice the apparatus, the single cycle mechanism
may be disabled by rocking the pin 114 to 3 ver-
tical pesition. The pin 114 is mounted on 3
shaft 115, to which there is also affixed a handle
116 ang the shaft is rotatable in the side plate
22, Thus, the locking member 108 may be moved
out of position to lock the switch i1 closed.

Magazine

Fixed to the side plates 22 and 23 are the angle
member [0 and a corresponding angle member
120, which extend from a point adjacent the front
of the machine to the extreme rear end of the
machine, as seen in Figs. 2 and 3.
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At the reafr end of the anglé members 110 and
120, they are interconnected by a cross frame 121,
which, as best seen in Figs. 2 and 3, has a pin
122 extending upwardly from if for ehgagement
by a latch 123, which is, in turn, provided with a
knurled thumb wheel {24, whereby the latch may
be engaged to the pin 122 or disengaged there-
from. The latch 123 is mounted upon the up-
turned ends 125 of a channel-shaped frame 126.
The c¢hannel-shaped frame 126 has flanges 27
and 128, between which compression springs 129
are positioned. ‘The springs {29 surround a plu-
rality of push rods (38, provided with shoul-
ders 131, against which the forward end (left
end in Fig. 2) of the springs 129 press. The
other end of the springs 129 are in engagement
with the flange (28 and tend to hold the push
rods 130, with their collars {31, in engagement
with the flange 121. These push rods are adapt-
ed to force cards or insulators toward the front
of the magazine, as will be described more in
detail hereinafter.

The channel-shaped frame 126 has a pair of
blocks 132 and 133 mounted between its flanges
and at the ends of it. These blocks are fixed in
the channel and they, together with the flanges
of the channel, have suitable apertures formed
in them for receiving guide rods (234 and I35,
whereby the channel-shaped frame 126 and the
push rods (30 may be slidably supported. The
rods 134 and 135 are fixed to the cross frame 121
at the rear of the machine and extend to and
are supported by a cross member 138, which ex-
tends across on top of the angle members (10
and 120 (Figs. 2, 3 and 5). Te guide rods 134
and 135 also extend toward the front of the ma-
chine and are fixed to extending portions 137
and 138 of a front frame, designated generally
by the numeral 139. The horizontally extending
portion of the cross member 36 (Figs. 2 and 3)
has stud shafts 140 and 14{ fixed in it, on which
are freely rotatable sprockets 142 and 143, re-
spectively, over which the chains 20 and 19 are
passed. The -chains 19 and 20 are secured to
the blocks 132 and (33 and, after passing over
the sprockets {42 and 143, are directed to sprock-
ets 144 and (45 (Figs. 2 and 3) and thence down
through the table, where a weight (not shown)
may be attached to them so that normally the
chains tend to draw the framework 126 toward
the front of the machine. The sprockets 144
and 145 are mounted upon a shaft 146, which also
has mounted on it a pair of hand wheels 41—
141, whereby the shaft 146 may be rotated from
either side of the machine to lift the weights
when the framework 126 is being pushed back to
the position in' which it is shown after having
been moved toward the front of the machine.
The shaft 146 is supported in a suitable frame-
work 148 extending over the angle members 110
and 120 and fixed thereto. One leg of the frame-
work 148, as shown in Fig. 3, has a manually actu-
atable pawl (49 mounted on it, whereby the chain
{9 may be locked against movement by drop-
ping the pawl 149 into any one of the links of
the chain. i :

Mounted upon the angle members 110 and 120
and extending across between them at a point
just to the rear of the cross member 36 (Fig. 5),
is an angle member {55, which is suitably aper-
fured to receive and slidably support the push
rods §136. The angle member {55 has mounted on
it a support block 156, which supports the actua-
tor heads 157 of the push rods 130 and serves to
guide them into a removable magazine, desig-
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nated generally by the numeral 158 (Figs. 2, 4
and 5). The magazine (58 is provided with a
series of grooves 159 (Figs. 2 and 4), in which a
plurality of cards 43 may be positioned, and the
magazine 158 has its rear end partially closed
by the slotted plate 169, which will permit the
actuator heads (57 of the push rods 130 to pass
into the grooves 159 to force cards 143, which
may be positioned in the grooves 159, toward the
front of the machine, but which will prevent the
cards from falling out the rear end of the mag-
azine while it is being transported. The maga-
zine 158 is removable from the apparatus and
when a supply of cards 43 in the magazine 158
has been exhausted, the magazine may be re-
moved and a new one placed in the machine with-
out waiting to load a magazine 158. When po-
sitioned in the machine, the magazine 158 is sup-
ported at its rear end by a positioning member
161, mounted upon the angle members 110 and
120, and provided with upwardly extending ends
162-—162, which prevent transverse movement of
the magazine 158 with respect to the apparatus.
At its forward end, the magazine 158 is provided
with apertures 163 (Fig. 5), into which pins 164,
fixed in a portion of the front frame {39, may en-
ter to support the forward end of the magazine
{58. At its forward end, the magazine (58 is

provided with a front plate 167, in which there

are provided a series of grooves 165, one groove
being in alisnment with each of the grooves 159
in the magazine proper, thereby to provide a
passage between the base 166 of the magazine and
the front plate 1671, through which cards 43 may
be pushed to assemble them in the cross bar
switch vertical unit.

Card feeding assembly

The extending portions {37 and 138 of the front
frame (39 have guide posts 170 and 171 (Figs. 1
and .2) fixed in them and extending above and
below the portions 137 and 138. The portion of
the guide posts 170 and {11 which extend above
the supporting portions 137 and 138 of the front
frame 139 are shouldered at their upper ends, as
shown in Fig. 1, to receive and support a top plate
{12, the ends of the rods 170 and (71 being
threaded to receive nuts (13 and 74 for holding
the top plate 172 in place at the upper ends of
the posts 170 and iTi. In this manner, the top
plate 1712 is fixed at the upper end of the guide
posts and serves as an abutment against which
a push rod carrier 1715 may abut. The push rod
carrier {75 supports a plurality of push rods 116,
which may be secured to it in any suitable man-
ner, and which extend downwardly, as shown in
Fig. 1, into a push rod guide plate 171, which is
fixed to the guide posts 110 and 1Tl just above
the supporting extending portions {37 and 138.
The guide plate (717 is supported adjacent its
mid portion by a tie rod 179, adjustably secured
t;_o”the top plate 112 and fixed to the guide plate

* The push rod carrier (715 (Fig. 1) is slidable on
the guide posts 170 and 1T and carries trunnions
180 and 181, to which are freely pivoted a pair
of links 182 and 183, respectively. The links 182
and 183 are, in turn, connected at their lower
ends to actuating levers (84 and 185. The actu-
ating levers 184 and 185 are pivoted on a pivot
rod 186, which extends through the angle mem-
bers 110 and 120 and carries the actuating levers
at its outer ends. Both the actuating levers 184
and 185 are of the same construction and are
provided with bent platés 187 intermediate their
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ends, forming, together with a bent portion of
the levers, a bearing portion in which pins 188-—
188 (Fig. 3) are received. The pins 188—188 ex-
tend into opposite sides of spring receiving -cyl-
inders 189 (Figs. 1, 3 and 4). Positioned within
the cylinders 189 are coil springs 190 (Fig. 4),
which bear against washers 191, held in the upper
ends of the cylinders by threaded members {92,
The lower ends of the springs 169 bear against a
washer 183, which presses against a shoulder 94
of a plunger rod 185 pivotally connected to crank
arms 18 and Ti. The plunger rods 195 extend
upwardly through the washers 191 and are sur-
rounded by the spring 190, the upper end of the
rods 18! extending into sleeves 196, which are
slidable within the threaded members 192. Thus,
the actuating levers 184 and 185 are urged to
operate each time the cam shaft 57 goes through
a cycle of rotation and the levers will thus re-
siliently urge the push rod carrier 175 and the
push rods {76 carried by it downwardly through
a relatively long stroke each time the apparatus
goes through one cycle of operation and will then
return the push rods to their normal position, as
shown. The push rods are held in direct align-
ment with the grooves {65 in the front plate 164
and each time the push rods are moved down-
wardly, each push rod will push a card or in-
sulator from the magazine 158 into a tube 205, of
which there is provided one for each groove 165.

The tubes 205 are mounted upon a tube-carry-
ing plate 206 (Figs. 8 and 11) being soldered or
otherwise suitably fixed to the plate and being
positioned in notches 207 in the plate 266, two
tubes 205 being positioned in each of the notches,
Thus, across the face of the machine, there are
five notches cut in the face of the plate 266 to
carry the ten tubes 285 through which the push
rods 116 push the insulating cards down to the
cross bar switch into which they are to be as-
sembled.. Each of the tubes 285 is twisted
through 90° so that the cards, which .are fed
toward the front of the apparatus with their
widest surfaces abutting in the magagzine 158 will

be twisted through 99° for insertion in the slots .

40 formed in the springs 4f. In addition to being
twisted 99°, each of the tubes is provided at its
lower end with a pair of guide pins 208 (Figs. 5
and 8), which enter into the slots 45 in the springs
and prevent the cards from tilting in the slots
until the cards reach the devices which twist
them 90° a second time to lock them in the posi-
tion on the springs §1, as will be described here-
inafter.

“The plate 206 is mounted on a -slidable carriage
member 208 (Figs. 8 and 11), which extends
across the face of the machine and is slidable ‘on
the Jower ends of the guide posts 170 and 111,
the plate 288 being secured to the carriage mem-
ber 203 by machine screws 2t0. The assembly,
comprising the carriage memiber 209 and the tube
carrying plate 205, may be moved up and down
to carry the tubes 206 from the position shown
down to the position where the ‘guide pins 2068
enter into the slots 45 in the springs 41 and, in
order to maintain this assembly level at all times,
the rear surface of the member 209 has a pair of
racks 211 and 212 fixed to it for engagement with
pinions 213 and 214, respectively, mounted at
opposite ends of a common shaft 215, journalled
in ‘the side plates 22 and 23. IFixed to the rear
of the plate 209, adjacent the middle thereof, is
a-driving bracket 216, which has a projecting por-
tion 217 (Figs. 5 and 8) adapted to engage the
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bositioned on the positioning plate 38 to hold
the switch in place on the plate. This bracket
216, as seen most clearly in Figs. 4, 5 and 8, is
pivoted on the forward end of an actuating lever
228, which is, in turn, pivotally connected to
forked member 81, adapted to be actuated by
the cam 76, The rear end of the lever 228 (Fig.
8) is forked to surround a spring cylinder 218,
to which the lever 228 is pinned by means of
pins 229. This cylinder 218 encloses g, spring 2189,
which bears against washers 220 and 221 sur-
rounding a rod 223, the washer 221 bearing
against a shoulder formed on the rod and the
washer 229 bearing against a sleeve 224 inter-
posed between it and a washer and nut assembly
225, threaded on the free end of the rod 223. The
free end of the cylinder 218 is closed by a plug
228 and the opposite end of the rod 219 is pivoted
on a cross rod 2271 extending between the -angle
members {8 and 120. In this manner, the forked
member 81, under the actuation of the cam 15,
will tend to move the bracket 2{8§ downwardly,
bub if the bracket 216 encounters undue resist-
ance, the spring 249 will be compressed in the
cylinder 248 and no damage will be done to the
mechanism. Since the bracket 24§ is fixed to
carriage member 209, the carriage member 209
will move with the bracket 216 to carry the tube
carrying plate 208 and tubes 205 downwardly
and move the guide pins 268 into the slots 45 in
tire springs 4. The timing of the cam 16 is such
that after a row of insulating cards 43 have been
moved from the magazine 156 into the tubes 205,
the tubes will move downwardly to carry-the pins
238 into the slots 45 in the springs ‘41 before the
cards are pushed out of the tubes 208§ by the push
rods 176. :

By reference to Fig. 11, it will be seen that the
carriage” member 209 has a pair of guide plates
235 and 236 fixed to its rear surface for cooperat.
ing with surfaces 287 and 238 of the carriage mem-
ber 289 to guide the downwardly extending legs
239 and 240 of a U-shaped member 241. The
U-shaped member 241 is normally urged down-~
wardly into engagement with the bracket 218 by
springs 242 (Fig. 8) -attacheqd to pins 243 and 244
on ‘the plate 208 and member 241. The bracket
2186 is provided with an adjustable abutment 245
(Fig, 8), against which the undersurface of the
horizontal portion of the U-shaped member 241
strikes. Thus, the member 241 is urged to travel
with the bracket 216.

Supported by the U-shaped member 24( are a
plurality of spring positioning members 256, ‘251,
252, 253, 254, 255, 256, 257, 258 and 258 (Figs. B,
8 and 11). These spring positioning members
are mounted on and oscillatable about machine
screws 288 to 265, respectively, the spring posi-
tioning member 259 heing mounted on the screw
280 and spring positioning members 251 ang 252
on screw 261, spring pesitioning members 253 and
254 on screw 262, spring positioning members 255
and 285 on screw 283, spring bositioning members
257 and 258 on screw 264, and spring position-
ing member 259-on screw 265. . Each of the sCrews
20C to 266 has a spring 266 coiled about it and
bent downwardly to urge the spring positioning
members to assume g vertical position (as shown
in‘'Fig. 8) where their vertical sides will abut pins
267. In addition to the spring positioning mem-
bars, the screws 250 and 285 support vertically
extending members 268 and 269, which have cams
246 and 247, respectively, mounted upon them.

- When the carriage member 269 is in its upper-
ost position, the spring positioning members 256
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to 258, inclusive, will be in the position shown in
Fig. 8. - However, when the carriage member 209
is moved to its lower position, where the pins 208
enter into the -slots 45 in the springs 4(, the
spring positioning members 250 to 259 will have
their cam surfaces 278 to 218, inclusive, respec-
tively, in alignment with the camming surfaces
280 to 289 (Fig,-6) of camming pins 280 to 295.
The camming -pins 290 and 295 have additional
camming . surfaces 296 and 297 positicned just
slightly in back of the camming surfaces 280 to
289, “In the operation of the apparatus, the cam-
ming surfaces 280 to 289 will move the lower ends
of -the spring positioning members into engage-
ment with springs- 41 associated with them and
after this operation has been performed, the cam-
ming surfaces 296 and 297 will engage the cam-
ming surfaces 246 and 247 to lift the U-shaped
member 2481 against the action of the springs 242,
thereby to lift all of the springs 41 to the proper
position to receive the cards 43 when the cards 43
are rotated, as will be described hereinafter. The
camming pins 290 to 295 are fixed, as shown in
Figs. 5 and 6, to a cross slide 300, which is, in
turn, fixed to the forked member 79 by means
of machine screws 301 and the pins 290 and 295
are slidable in bearings 382 and 303.

Card locking mechanism

Directly in alignment with the tubes 205,
through which the cards are fed to the cross bar
switeh verbical unit assembly, are a series of ro-
tatabie slotted card locking members 318 and 311,

arranged in pairs, as shown in Figs. 6 and 8. These-
card locking members constitute short stud shafts 72

having gears 312 and 313 fixed to them. The
gears 312 are approximately twice as long as the
gears 313 and the upper ends of the gears 312
mesh with a rack 314, whereas the gears 312 and
313 of each pair are in mesh one with the other,
the assembly of gears and the rack being mounted
in cooperating guide members 315 and 3186, suit~
ably mounted at the front of the cross member
24 (Fig. 3). The rack 314 has a slotted member
317 fixed to it (Figs. 5 and 6) for receiving a pin
318 extending upwardly from an actuating lever
319. The lever 318 is pivoted on a pivot pin 320,
suitably mounted in the base of the apparatus.
The lever 819 is interconnected with the cam lever
321 by means of a spring cylinder mechanism
322, similar to the spring cylinders 189 and 218,
which urges the lever 319 to follow lever 321. The
right end (Fig. 5) of the lever 321 carries a cam
roller 323, which rides in the cam groove 324
(Fig. 4) of cam 60, whereby, at the proper time
in the cycle of the apparatus, lever 321 will be
rocked about the pivot pin 320 and will tend to
draw the lever 319 with it to move the rack 314 and
thereby impart rotation to the card locking mem-
bers 318 to lock the cards in position in the springs
a1,
Operation

In the operation of the apparatus, a magazine
158, loaded with cards 43, is placed in position
in the apparatus with the front plate (67 sus-
pended on the pins 164 and the rear end of the
magazine (58 resting on the positioning member
161. Tn order to so mount the magazine 158, the
channel-shaped frame 126 may be drawn to ex-
treme rear position, as shown in Fig. 2, by means
of the hand wheels 147 and may be locked in that
position by the latch member i23. A part of the
weight suspended from chain 19 may be sup-
ported by the pawl 149, After a magazine 158,
loaded with cards 43, has thus been positioned in
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the machine, the pawls 148 may be released from
the chains 19 and 20 and the latch member 123
released so that the chains 19 and 20 will draw
the channel-shaped frame 126 toward the front
of the machine, thereby to carry the rods 130
forward into engagement with the cards 43 in the
magazine 158. If it happens that there are one
or two less cards 43 in some rows of the magazine
{58 than there are in the other rows, the springs
{29 will compensate for this discrepancy and ap-
proximately equal pressure will be applied to all
of the rows of cards, tending to force them against
the front plate 167,

After the apparatus has thus been loaded with
cards, the operator may place a cross bar switch
vertical unit in position on the positioning plate
30 and then move the guard member 85 down-
wardly ‘to thereby rock the shaft 97 counter-
clockwise, as viewed in Fig. 3; and clockwise, as
viewed in Fig. 7. When the shaft 97 is locked
clockwise (Fig. 7), it will carry the latch 103 with
it and move the switch actuating lever 112 down-
wardly to close the switch 111, As the latch
member 103 moves down, it will fall under the
locking member 108, camming the locking mem-
ber 108 out of its way and then permitting the
locking member 108 to fall back and lock the
latch 103 in the position shown in Fig. 7, unless
the handle 116 has been moved from the posi-
tion shown in Fig. 7, to rock the pin 114 up-
wardly. The handle (16 is provided to disable
the lock 108 when it is desired to operate the ap-
paratus through a part of its cycle when making
adjustments or otherwise operating the ap-
paratus for less than a complete cycle. When
the latch 103 is moved to the position shown, it
will be locked in that position by the locking
member 108 until the shaft 5T has been driven
through one complete revolution, at which time
the pin 81 will engage the lower end of the latch
103 and rock the latch counter-clockwise (Fig.7)
to permit the switch actuating lever 112 to move
upwardly and release the switch (i1,

From the foregoing, it is believed to be ap-
parent that each time the guard member 95 is
moved downwardly, the apparatus will go
through one complete cycle and since the guard
member 95 is fixed to the shaft 97, the guard
member 95 will stay in its downward position un-
til the cycle is complete, whereupon the pin 87
will disengage the latch 103 from locking mem-
ber 108 and the spring 100 will, thereupon, reset
the controls to normal position. :

As the shaft 57 rotates through one cycle, the
crank arm 71, in rotating with it, will, as soon as
the shaft 57 begins to turn, start to draw the
spring cylinder 189 downwardly and through the
links 182 and 183 will move the push rod carrier
115 downwardly to push cards from the maga-
zine 158 into the tubes 205. Very shortly after
the push rod carrier 115 starts to move .down-
wardly, cam 16 will become effective to-move the
tubes 205 downwardly through the operation of
forked member 81, actuating lever 217, bracket
216, tube carrying plate 206 and carriage mem-
ber 209. 'The action of the cam 16 will:continue
until the guide pins 208 are entered between the
sides of the contact springs 41 where they "are
split at 45. ‘ : " ee
As the tube carrying plate 206 and carriage
member 209 move downwardly, the: U-shaped
member 241 -will move with them due- to’ the fact
that the springs 242 tend to hold the "U-shaped
member 241 and the carriage member 209 to-
gether., After the - carriage -member -209 - has
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reached its lowermost positien, where the project-
ing portion 217 will engage and clamp the cross
bar switch vertical unit on the positioning plate
30, the camming pins 291 to 295 will become ef-
fective to move the spring positioning members
288 to 259 into engagement with the springs af
of the cross bar switch unit. After the spring
positioning members 250 to 259 are engaged with
their respective contact springs, the cam sur-
faces 286 and 297 will engage the cam surfaces
246 and 247 to lift the U-shaped member 241
and all of the spring -positioning members 259
to 259 carried thereby upwardly. After the con-
tact springs &1 have thus been lifted upwardly,
the cards 43, having arrived in position between
the springs due to the operation of the push
rods 17§ in the tubes 205, cam 69 will now actuate
actuating lever 319 to shift rack 344 transversely
of the machine to impart rotation to the card
locking members 30 and 3{!, thereby to turn
the cards 43 through 90° and lock them onto the
contact springs 4. ‘Cam 60 is so shaped that
the card locking members 3{8 and 3!f will re-
main in their shifted position until the next
cycle of operation is initiated, at which time, the
card locking members 310 and 311 will, early in
the cycle of the shaft 57, rotate to position to re-
ceive cards in the notches formed therein. After
the card locking members 318 and 311 have heen
operated to lock the cards in position on the con-
tact springs 44, the camming pins 280 to 285 will
be withdrawn by their cam 15, thereby permitting
the spring positioning members 250 to 259 to re-
lease the springs after the camming surfaces
286 and 287 have permitted the U-shaped mem-
ber 241 tc be brought back into engagement with
the carriage 289 by the springs 242. After the
camming pins 290 to 295 have been withdrawn to
their normal position, as shown, actuating levers
228, 183 and (84 will return to their normal ‘posi-
tion, as shown, thus restoring the push rod car-
rier {75 and carriage 289 to normal position, as
shown in the drawings, and preparing the appa-
ratus for its next cycle of operation.

What is claimed is:

1. A machine for assembling insulators in an
electrical apparatus including means for sup-
porting the apparatus during the assembling of
the insulators therein, means positioned above
the supporting means for simultaneously feed-
ing a piurality of insulators to the apparatus,
means for lifting parts of the apparatus a pre-
determined amount to align the parts with por-
tions of the insulators, said feed means includ-
ing instrumentalities for positioning the insula-
tors in assembling relation with respect to the
lifted parts, means for turning the insulators
bodily through a predetermined angle to lock
them in place on said lifted parts, and a driv-
ing means common to said feeding, turning and
lifting means for actuating them individually to
simultaneously manipulate the parts of the ap-
paratus and assemble and lock the insulators
therewith.

2. A machine for assembling insulators in
electrical switches including guide tubes for
guiding insulators into position to be assembled
in & switch, a magazine for supplying insulators
to the tubes, means for reciprocating the guide
tubes in unison between the magazine and switch
to carry insulators into the switch, means in
alignment with the guide tubes for receiving the
insulators and locking them in position in the
switeh, a common actuator for said guide tubes,

10

15

20

25

30

40

50

o
&

60

70

76

r
a cominon actuator for said locking means, and
means for coordinating the common actuators
for an assembling operation. .

3. An assembling apparatus including a maga-
zine for feeding rows of parts transversely of
their width, means for simultaneously picking &
plurality of parts from said magazine and ad-
vancing them to a predetermined position, means
interposed between the magazine and said pre-
determined position for turning the parts
through a predetermined angle, means at said
predetermined position for rotating parts back
to a position in a plane parallel to their position
in the magazine to lock the parts in an assembly,
means common to said picking means for actuat-
ing them, means commeon to said rotating means
for actuating them, and means for coordinat-
ing the common actuators for an assembling
operation.

4. An assembling apparatus including a maga-
zine for feeding rows of parts- transversely-of
their width, means for simultaneously:picking
a: plurality of parts from said magazine and
advancing them to a predetermined position, a
cross head for supporting and actuating all of
said picking means simultaneously, means inter-
posed between the magazine and ‘said predster~
mined position for turning the parts through a
predetermined angle, means at said predeter-
mined position for rotating parts back to a posi-
tion in a plane parallel to their position in the
magazine to lock the parts in an assembly, and
means operable in a single cycle to actuate the
hereinbefore defined means in a predetermined
order.

5. A machine for assembling insulators in an
electrical apparatus -including means for sup-
porting the apparatus during the assembling of
said insulators therein, a magazine for contain-
ing a supply of insulators in a plurality of rows,
means for simultaneously moving one insulator
from each row of said magazine, guide tubes for
receiving the insulators from the magazine and
directing - them to said electrical apparatus,
means for simultaneously actuating all of said
insulators for locking them in thé electrical ap-
paratus, said means for -directing the insula-
tors from the magazine to the electrical appa=
ratus including means for preventing tilting of
the insulators with respect to the electrical ap-
paratus, and means for coordinating the opera-
tion of the various parts of the machine for an
assembling operation.

6. In an assembling apparatus, a magazine for
containing a plurality of parts, means for simuyl-
taneously feeding a plurality of parts from said
magazine, a series of tubes for receiving the
parts from the magazine, said tubes being rec-
tangular in cross section and twisted for rotaf-
ing the parts during their passage through the
tubes, a carriage for supporting said tubes, means
for moving said carriage to carry the tubes to a
predetermined position after they have received
the parts, means in alignment with said tubes

5 for turning the parts back to a plane parallel to

their plane in the magazine to lock the parts in
a switch, means common to the means for turn-
ing the parts for actuating said means for turn-
ing the parts, means for positioning said switch
to receive said parts, and means for coordinating
the operation of the feeding means, carriage
moving means, and the part-turning means for
an assembling operation.

7. A machine for assembling insulators in
electrical apparatus including means for sup-
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porting the apparatus during the assembling of
the insulators therein, means for simultaneously
feeding a plurality of insulators to the apparatus,
means for lifting parts of the apparatus a pre-
determined amount with respect to the remain-
der of the apparatus for positioning said parts
of the apparatus with respect to the insulators,
means for turning the insulators to lock them
in place on said lifted parts, and means for op-
erating said feeding, lifting and turning means
in a definite cyclic order to simultaneously lock
a plurality of insulators in the apparatus.

8. A machine for assembling insulators in
electrical switches including guide tubes for
simultaneously guiding a plurality of insu-
lators into position to be assembled in a switch,
a magazine for supplying insulators to the
tubes, means for reciprocating the guide tubes
between the magazine and switch simultane-
ously to carry a plurality of insulators into
the switch, means operable in timed relation to
said reciprocating means for pushing the plur-
ality of insulators from the magazine and
through the tubes, means in alighment with each
of the guide tuhes for receiving the insulators
and locking them in position in the switch, and
means for actuating the guide tubes, the insula-
tor pushing means, and the means in alignment
with the guide tubes in a definite cyclic order to
simultaneously insert and simultaneously lock
a plurality of insulators in the switches.

9. A machine for assembling insulators in elec-
trical switches including guide tubes for guiding
insulators into position to be assembled in the
switches, a magazine for supplying insulators to
the tubes, a single means for reciprocating the
guide tubes between the magazine and switch to
simultaneously carry a plurality of insulators
into the switch, means in alignment with the
guide tubes for receiving the insulators and si-
multaneously actuating the insulators to lock
them in position in the switch, a common actu-
ator for the means for actuating the insulators
to lock them in the switch, and a plurality of
push rods reciprocable in timed relation to the
operation of the guide tubes for pushing insu-
lators from the magazine into and through the
guide tubes and into the insulator receiving and
locking means.

10. An apparatus for assembling insulators in
electrical switches comprising a support for an
electrical switch, means for feeding a plurality
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of insulators simultaneously to said switch,
means for preventing tilting of said insulators
with respect to said switch, means for locking
said insulators in said switch, means for driving
all the aforementioned means through one com-
plete cycle, means under manual control for ini-
tiating the operation of said driving means, and
means for locking said means under manual con-
trol in operative position for one cycle.

11. An apparatus for assembling insulators in
electrical switches comprising a support for an
electrical switch, means for feeding a plurality
of insulators simultaneously to said switeh,
means for preventing tilting of said insulators
with respect to said switch, means for locking
said insulators in said switch, means for driv-
ing all the aforementioned means through one
complete cycle, means under manual control for
initiating the operation of said driving means,
means for locking said means under manual con-
trol in operative position for one cycle, and means
for rendering the locking means inoperative.

12. A machine for assembling insulators in an
electrical apparatus including means for sup-
porting the apparatus during the assembling of
insulators therein, a magazine for containing a
supply of insulators in a plurality of rows, means
for simultaneously moving one insulator from
each row of said magazine, guide tubes for re-
ceiving the insulators from the magazine and
directing them to said electrical apparatus,
means for simultaneously actuating all of said
insulators for locking them in the electrical ap-
paratus, and means for coordinating the opera-
tion of said moving means and actuating means
in an assembling operation.

13. In an assembling apparatus for assembling
blanks in an article, a magazine for said blanks,
means for receiving a plurality of blanks from
said magazine, means for moving said receiving
means from association with the magazine to
association with the article, means individual to
each of said plurality of blanks for simultane-
ously actuating the plurality of blanks for lock-
ing them in the article, said means for actuating
the blanks to lock them in the article including
means for rotating the blanks with respect to
the article through approximately 90°, and means
common to all of the rotating means for actu-
ating them simultaneously.
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