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UNITED STATES 

2,355,522 

PATENT OFFICE 
2,355,522 

ASSEMBEINGAPPARATUS 
Howard W. Garbe, Hinsdale, Ill., assignor to 
Western Electric Company, Incorporated, New 
York, N. Y., a corporation of New York 
Application March 5, 1942, Serial No. 433,480 

(Cl. 29-203) 13 Claims. 
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 
a SSemble a large number of Small parts in each 
piece of apparatus. The cost of manufacturing 
such apparatus is appreciably 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 a SSembling of the con 
tact Spring actuators of a cross 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 reciprocable framework and after the cards are 
pushed into the tubes by the push rods, the tubes 
moved downwardly 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 contact Springs and fixed contact members. 
In each of these rows, there may be from three 
to 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 two 
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 in 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 
aSSune in the Cross bar Switch 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 to 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 alignment 
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 partially 
assembled vertical unit and assemble the insu 
lating cards with the unit. 
A better understanding of the invention may 

be had by reference to the accompanying draw 
ings, wherein 

Fig. 1 is 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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prises an Overload clutch whereby, when rotation 
is imparted to the sprocket 58 by the drive chain 
8, the clutch member 62, through the spring 65 
and ball 66 carried by it, will tend to drive the 
can drum 60 and impart rotation to the shaft ; 
5, 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 57 and out of the socket 
in the stud screw 67. 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 4, which are split at 45 to receive 
the cards 43, as will be described hereinafter. 

Also mounted on the shaft 57 are a pair of 
crank arms 19 and 7 (Fig. 4) which are pinned 
to the outer ends of the shaft outside the plates 
23 and 22 by pins 2 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 4. Mounted on the shaft 
57, and keyed thereto by means of a key 74, are 
a pair of cans 5 and T6 having can grooves 77 
and 78, respectively, formed on their faces. The 
cam 5 serves to impart horizontal reciprocation 
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 men 
ber 79. The cam 76 imparts vertical reciproca 
tion to a forked member 8, 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, 5. The forked member 9 Serves to 
actuate the mechanism for raising the contact 
Springs 4 to prepare them for receiving the cards 
43, whereas the cam 76 serves to move the spring 
lifting mechanism and associated apparatus into 
association with the contact springs 4. Mounted 
adjacent the guide block 83 and forked member 
8 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 87, which controls the circuit to the driving 
notor (not shown). 

Control mechanism. 
The moving parts of the apparatus which effect 

the insertion of the cards 43 into the split springs 
4 are partially enclosed by a movable guard 
member 95 (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 9 is a lever 
98 (Fig. 7) to which there is fixed a second lever 
99. The botton of the lever 99 is normally urged 
to the right (Fig. 7) by a coil spring OO fixed to 
its lower end and to a pin of suitably mounted 
in the framework. Thus, the shaft 97 is urged 
to rotate counterclockwise (Fig. 7) through the 
action of the spring feo and levers 99 and 98. 
Carried by the lever 98, in a slot iO2 formed 
therein, is a pivoted latch 03, which is urged to 
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rock about a pivot screw O4 by a spring 05, 
Which, in turn, is fixed to the lower end of the 
latch 93 and to the lever 99. The latch 03, 
under the influence of the spring 05, is normally 
held against the left hand edge 06 of the slot 
iC2 and when an operator moves the guard 95 
downwardly at the front of the machine, the 
shaft 9 will be rocked clockwise against the ac 
tion of the Spring fo (Fig. 7) to carry the lever 
98 to the position shown. The latch 03, in the 
position shown, Will have carried its horizontally 
extending upper portion 07 under a locking 
member 08 forming a part of a bell crank 09, 
which is pivoted on an angle member O. The 
angle member 9 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 
sensitive Switch of the type known commer 
Cially as a "MicroSwitch,' which has associated 
With it an actuating lever 2. The actuating 
lever 2 is normally urged upwardly by the 
mechanism of the switch whereby the switch is 
normally open and when the guard 95 is moved 
down Wardly at the front of the machine to rock 
the shaft 97 clockwise (Fig. 7), the portion f O7 
of the latch 03 will catch the lever f2 and cause 
its adjustable switch actuating pin f3 to close 
the SWitch. In moving downwardly with the free 
end of the lever 98, the latch f O3 will engage 
the locking member 08 and cam it counter 
clockwise about its pivot and will then engage 
the Switch actuating lever 2 to close the switch 
f. As soon as the portion 7 of latch 03 
moves to position beneath the locking member 
08, the locking member will return to the posi 

tion shown in Fig. 7, where its substantially hori 
Zontally extending arm will engage a pin 4, 
thus holding the latch 03 and lever 98 in the po 
Sition shown. The switch f 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 through one complete revolution to carry 
the tripping pin 87 into engagement with the 
lower end of the latch 03, whereupon the latch 
C3 will be rocked counter-clockwise by the pivot 

Screw 04 to release the switch actuating lever 
2 from the horizontally extending portion 07 

of the latch 03. 
From the foregoing, it is believed to be ap 

parent that each time the guard 95 is 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 57 through one complete revolution and 
then the circuit to the motor will be opened auto 
matically. This is 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 4 to a ver 
tical position. The pin f 4 is mounted on a 
shaft 5, to Which there is also affixed a handle 
f6 and the shaft is rotatable in the side plate 

22, Thus, the locking member 08 may be moved 
Out of position to lock the switch closed. 

Magagine 
Fixed to the side plates 22 and 23 are the angle 

member 0 and a corresponding angle member 
20, 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, 



4 
At the rear end of the angle members 0 and 

20, they are interconnected by a cross frame 2, 
Which, as best seen in Figs. 2 and 3, has a pin 
22 extending upwardly from it for engagement 
by a latch 23, which is, in turn, provided with a 
knurled thumb wheel 24, whereby the latch may 
be engaged to the pin 22 or disengaged there 
from. The latch 23 is mounted upon the up 
turned ends 25 of a channel-shaped frame f 26. 
The channel-shaped frame 26 has flanges 27 
and 28, between which compression springs 29 
are positioned. The springs f 29 surround a plu 
rality of push rods 30, provided with shoul 
ders ?3?, against Which the forward end (left 
end in Fig. 2) of the springs 29 press. The 
other end of the springs 29 are in engagement 
with the flange 28, and tend to hold the push 
rods 30, with their collars 3, in engagement 
with the flange 27. 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 26 has a pair of 

blocks 32 and 33 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 f34 and 35, 
whereby the channel-shaped frame 26 and the 
push rods 30 may be slidably supported. The 
rods 34 and 35 are fixed to the cross frame 2 
at the rear of the machine and extend to and 
are supported by a cross member 36, which ex 
tends across on top of the angle members 
and 20 (Figs. 2, 3 and 5). Te guide rods 34 
and 35 also extend toward the front of the ma 
chine and are fixed to extending portions f37 
and 38 of a front, frame, designated generally 
by the numeral 39. The horizontally extending 
portion of the cross member 36 (Figs. 2 and 3) 
has stud shafts 40 and 4 fixed in it, on which 
are freely rotatable sprockets 42 and 43, re 
spectively, over which the chains 20 and 9 are 
passed. The -chains 9 and 20 are secured to 
the blocks 32 and 33 and, after passing over 
the sprockets 42 and 43, are directed to sprock 
etS - 44 and i 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 f 26 toward 
the front of the machine. The sprockets 44 
and 45 are mounted upon a shaft f46, which also 
has mounted on it a pair of hand wheels 47 
4, whereby the shaft 46 may be rotated from 

either side of the machine to lift the Weights 
When the framework 26 is being pushed back to 
the position in which it is shown after having 
been moved toward the front of the machine. 
The shaft 46 is supported in a suitable frame 
work (48 extending over the angle members 0 
and 20 and fixed thereto. One leg of the frame 
Work 1.48, 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 49 into any one of the links of 
the chain. 
Mounted upon the angle members 0 and 20 

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 
tured to receive and slidably support the push 
rods 36. The angle member 55 has mounted on 
it a support block 56, which supports the actua 
tor heads 57 of the push rods 30 and serves to 
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2,355,522 
nated generally by the numeral 58 (Figs. 2, 4 
and 5). The magazine 58 is provided with a 
series of grooves 59 (Figs. 2 and 4), in which a 
plurality of cards 43 may be positioned, and the 
magazine 58 has its rear end partially closed 
by the slotted plate 60, which will permit the 
actuator heads 57 of the push rods 30 to pass 
into the grooves 59 to force cards 43, which 
may be positioned in the grooves 59, 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 58 is removable from the apparatus and 
When a supply of cards 43 in the magazine 58 
has been exhausted, the magazine may be re 
moved and a new One placed in the machine with 
Out Waiting to load a magazine 58. When po 
sitioned in the machine, the magazine 58 is sup 
ported at its rear end by a positioning member 
6, mounted upon the angle members O and 
20, and provided with upwardly extending ends 
62-62, which prevent transverse movement of 
the magazine 58 with respect to the apparatus. 
At its forward end, the magazine 58 is provided 
with apertures 63 (Fig. 5), into which pins 64, 
fixed in a portion of the front frame t39, may en 
ter to Support the forward end of the magazine 
f58. At its forward end, the magazine 58 is 
provided with a front plate 67, in which there 
are provided a series of grooves 65, one groove 
being in alignment with each of the grooves 59 
in the magazine proper, thereby to provide a 
passage between the base 66 of the magazine and 
the front plate 67, through which cards 43 may 
be pushed to assemble them in the cross bar 
SWitch Wertical unit. 

Card feeding assembly 
The extending portions 37 and 38 of the front 

frame 39 have guide posts 70 and 7 (Figs. 1 
and 2) fixed in them and extending above and 
below the portions 37 and 38. The portion of 
the guide posts 10 and fill which extend above 
the Supporting portions 37 and 38 of the front 
frame 39 are shouldered at their upper ends, as 
shown in Fig. 1, to receive and support a top plate 
12, the ends of the rods í 70 and í 7 í being 

threaded to receive nuts (73 and 74 for holding 
the top plate 72 in place at the upper ends of 
the posts 70 and 7. In this manner, the top 
plate T2 is fixed at the upper end of the guide 
posts and Serves as an abutment against which 
a push rod carrier 75 may abut. The push rod 
carrier 75 Supports a plurality of push rods 76, 
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 ITT, which is 
fixed to the guide posts i 70 and í 7 1 just above 
the Supporting extending portions 37 and 38. 
The guide plate 77 is supported adjacent its 
mid portion by a tie rod 79, adjustably secured 
???he top plate 72 and fixed to the guide plate 
The push rod carrier 75 (Fig. 1) is slidable on 

the guide posts 70 and 7 ? and carries trunnions 
80 and 8, to which are freely pivoted a pair 

of links 82 and 83, respectively. The links 82 
and 83 are, in turn, connected at their lower 
ends to actuating levers 84 and 85. The actu 
ating levers 184 and 85 are pivoted on a pivot 
rod 86, which extends through the angle mem 
bers O and f20 and carries the actuating levers 
at its Outer ends. Both the actuating levers 84 
and 85 are of the same construction and are 

guide them into a removable magazine, desig- 75 provided with bent plates 87 intermediate their 
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ends, forming, together with a bent portion of 
the levers, a bearing portion in which pins 38 
88 (Fig. 3) are received. The pins 88-88 ex 
tend into opposite sides of spring receiving cyl 
inderS 89 (Fig.S. 1, 3 and 4). Positioned Within 
the cylinders 89 are coil springs 90 (Fig. 4), 
which bear against Washers 9, held in the upper 
ends of the cylinders by threaded members 92. 
The lower ends of the springs 90 bear against a 
washer 93, which presses against a shoulder 94 
of a plunger rod 95 pivotally connected to crank 
arms 70 and Ti. The plunger rods 95 extend 
upwardly through the washers 9 and are sur 
rounded by the spring 90, the upper end of the 
rods 9 extending into sleeves 96, which are 
Slidable Within the threaded members 32. Thus, 
the actuating levers 84 and 85 are urged to 
operate each time the can Shaft 57 goes through 
a cycle of rotation and the levers will thus re 
siliently urge the push rod carrier 75 and the 
push rods 6 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 64 
and each time the push rods are moved down 
wardly, each push rod will push a card or in 
sulator from the magazine 58 into a tube 205, of 
which there is provided one for each groove 65. 
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 297 in the plate 206, 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 206 to 
carry the ten tubes 295 through which the push 
rods 76 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 magazine 58 will 
be twisted through 90 for insertion in the slots 
45 formed in the springs 4 f. In addition to being 
twisted 90°, 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 4, as will be described here 
inafter. 
The plate 206 is mounted on a slidable carriage 

member 209 (Figs. 8 and 11), which extends 
across the face of the machine and is slidable on 
the lower ends of the guide posts 70 and 7, 
the plate 26 being secured to the carriage mem 
ber 209 by machine screws 2 t0. The assembly, 
comprising the carriage member 209 and the tube 
carrying plate 206, may be moved up and down 
to carry the tubes 206 from the position shown 
down to the position where the guide pins 208 
enter into the slots 45 in the Springs 4 and, in 
order to maintain this assembly level at all times, 
the rear Surface of the member 209 has a pair of 
racks 2 and 22 fixed to it for engagement with 
pinions 2 3 and 24, respectively, mounted at 
opposite ends of a common shaft 25, journalled 
in the side plates 22 and 23. Fixed to the rear 
of the plate 209, adjacent the middle thereof, is 
a drivingibracket 26, which has a projecting por 
tion 217 (Figs. 5 and 8) adapted to engage the 
top plate of the cross bar switch vertical unit 
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positioned on the positioning plate 3G to hold 
the SWitch in place on the plate. This bracket 
2 f6, 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 8, adapted to be actuated by 
the can 76. The rear end of the lever 228 (Fig. 
5) is forked to surround a spring cylinder 2 8, 
to which the lever 228 is pinned by means of 
pins 229. This cylinder 2 8 encloses a spring 29, 
Which bears against washers 220 and 22 sur 
rounding a rod 223, the washer 22í þearing 
against a shoulder formed on the rod and the 
Washer 223 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 2f 8 is closed by a plug 
226 and the opposite end of the rod 2.9 is pivoted 
On a CrOSS rod 227 extending between the angle 
members i í 9 and 20. In this manner, the forked 
member 8, under the actuation of the cam TS, 
Will tend to move the bracket 2: 6 downwardly, 
but if the bracket 26 encounters undue resist 
ance, the Spring 29 will be compressed in the 
cylinder 28 and no damage will be done to the 
mechanism. Since the bracket 26 is fixed to 
carriage member 209, the carriage member 2C9 
Will move with the bracket 26 to carry the tube 
carrying plate 206 and tubes 205 downwardly 
and move the guide pins 268 into the slots 45 in 
tile Springs ii. The timing of the cam 6 is such 
that after a row of insulating cards a 3 have been 
moved from the magazine 58 into the tubes 205, 
the tubes will move downwardly to carry the pins 
208 into the slots 45 in the springs it before the 
cards are pushed out of the tubes 206 by the push 
rods 6. 
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 237 and 238 of the carriage men 
ber 299 to guide the downwardly extending legs 
239 and 240 of a U-shaped member 24. The 
U-shaped member 24 is normally urged down 
Wardly into engagement with the bracket 2 6 by 
Springs 242 (Fig. 8) attached to pins 243 and 244 
on the plate 20s and member 241. The bracket 
26 is provided with an adjustable abutment 245 
(Fig. 8), against which the undersurface of the 
horizontal portion of the U-shaped member 24! 
Strikes. Thus, the member 24 f is urged to travel 
With the bracket 26. 
Supported by the U-shaped member 24 are a 

plurality of spring positioning members 250, 25f, 
252, 253, 254, 255, 256, 257, 258 and 259 (Figs. 5, 
8 and 11). These spring positioning members 
are mounted on and oscillatable about machine 
ScreWS 269 to 265, respectively, the spring posi 
tioning member 259 being mounted on the screw 
260 and spring positioning members 25? and 252 
on Screw 26, spring positioning members 253 and 
254 on screw 262, spring positioning members 255 
and 255 on screw 263, Spring positioning members 
25 and 258 on screw 264, and spring position 
ing member 259 on screw 265. Each of the screws 
26C to 265 has a spring 266 coiled about it and 
bent downWardly to urge the Spring positioning 
members to assume a vertical position (as shown 
in Fig. 8) where their vertical sides will abut pins 
267. In addition to the spring positioning mem 
bers, the screws 230 and 2S5 support vertically 
extending members 268 and 269, which have cams 
246 and 27, respectively, mounted upon them. 
When the carriage member 2G9 is in its upper 

most position, the spring positioning members 250 
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reached its lowermost position, where the project 
ing portion 27 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 
25e to 259 into engagement with the springs à i 
of the cross bar switch unit. After the spring 
positioning members 250 to 259 are engaged with 
their respective contact springs, the cam Sull 
faces 296 and 29. Will engage the calm Surfaces 
246 and 24 to lift the U-shaped member 24 
and all of the spring positioning members 250 
to 259 carried thereby upwardly. After the Con 
tact springs 4 have thus been lifted upWardly, 
the cards 43, having arrived in position between 
the springs due to the operation of the push 
rods 76 in the tubes 205, cam 60 will now actuate 
actuating lever 39 to shift rack 34 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 30 and 3 will re 
main in their shifted position until the next 
cycle of operation is initiated, at which time, the 
card locking members 30 and 34 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 3 and 3 have been 
operated to lock the cards in position on the con 
tact springs 4, the camming pins 290 to 295 will 
be withdrawn by their cam 75, thereby permitting 
the spring positioning members 250 to 259 to re 
lease the Springs after the camming Surfaces 
296 and 29 have permitted the U-shaped men 
ber 24 to be brought back into engagement With 
the carriage 299 by the springs 242. After the 
camming pins 29 to 295 have been withdrawn to 
their normal position, as shown, actuating levers 
228, 83 and 84 Will return to their normal posi 
tion, as shown, thus restoring the push rod car. 
rier 75 and carriage 299 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 plurality 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 a 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 
SWitch, a common actuator for said guide tubes, 
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7. 
a common 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 a 
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 common 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 predeter 
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 the 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 simul 
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 rotat 
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 alignment with each 
of the guide tubes 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. 
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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. 

1. 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 switch, 
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 

10. An apparatus for aSSembling insulators in 50 ating them simultaneously. 
electrical Switches comprising a support for an 
electrical Switch, means for feeding a plurality HOWARD W. GARBE 


