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This invention relates to assembling apparatus
by which a number of small articles are located
upon an aggregating support in an orderly
fashion so that a group of such articles may be
transported in assembled relation during a cer-
tain manufacturing operation.

As an example of a manufacturing operation in
which the present invention is adapted to be
used, mention is made of Bakelite-tipped brush
holder studs for dynamo electric machines. The
stud is a short length of steel rod around one
end of which is molded a ring of Bakelite which
is integral with the stud, the Bakelite ring being
of the proper diameter to be fitted with a press
fit within a recess or hole provided in the frame
of a dynamo electric machine. The Bakelite
ring anchors the stud in position and serves to
insulate it from the frame of the machine. It
has been the practice to assemble by hand a plu-
rality of studs in an aggregating support which
holds the studs in a definite orderly spaced rela-
tion. The aggregating support with studs as-
sembled therewith is placed in the mold of a
Bakelite press so that by one press operation a
plurality of studs are provided simultaneously
. with the Bakelite insulating rings.

It is an object of the present invention to pro-
vide a machine which will automatically assemble
a plurality of similar work pieces such as- studs
upon an aggregating support having recesses
which are spaced apart in a predetermined man-
ner, for example, in such manner as to conform to
the spacing of the cavities of the Bakelite mold
within which the aggregating support and as-
sembled pieces are to be placed in a subsequent
operation.

Further objects and advantages of the present
invention will be apparent from the following de-
scription, reference being had to the accompany-
ing drawings wherein a preferred embodiment of
the present invention is clearly shown.

In the drawings:

Fig. 1 is a perspective view of a machine em-
bodying the present invention.

Fig. 2 is a perspective view of the assembly of
the studs and plates which are assembled by the
machine.

Figs. 3 and 4 are sectional views showing the
open and closed position of a Bakelite mold in
which the assembly shown in Fig. 2 is used.

Fig. 5 is a perspective view of a stud having
molded thereon a ring of insulation as a result
of the process carried out by the molds shown in
Figs. 3 and 4.

Fig. 6 is a perspective view of the machinelook-
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ing approximately in the direction of the arrow

6 of PFig. 1.

Fig. 7 is a fragmentary view partly in section
taken on the line T—T of Fig. 12A.
Fig. 8 is a sectional view taken on the line 3—8

"of Fig. 7.

Figs. 9 and 9A taken together, constitute a side
elevation of the machine viewed in the direction
of arrow 9 of Fig. 1.

Figs. 10 and 10A taken together, constitute a

front elevation of the machine looking in the

direction of the arrow 10 of Fig., 6. That part
of Fig. 10 which is in section is a sectional view

taken on the line 10—10 of Fig. 12,

‘Fig. 10B is a sectional view on the line {6B—
0B of Fig. 10.

Figs. 11 and 11A taken together, constitute a
side elevation of the machine locking in the di-
rection of the arrow !l of Fig. 6.

Figs. 12 and 12A taken together, constitute a
plan view of the machine.

Fig. 13 is a plan view of the plates which are
assembled with studs by means of the present
machine,

Fig. 14 is a sectional view taken on the line
{4—14 of Fig. 10 and also the line {4—14 of
Fig. 12A.

Fig. 15 is a diagram showing the relation of
the cams which control the location of the work-
holder carriage with respect to the device which
forces a stud in the aligned holes provided by the
stud-supporting plates. .

Figs. 16 and 17 taken together, constitute a
development of the outer cam shown in Fig. 15.

Fig. 18 is a sectional view on the line 18—i{8
of Fig. 10 and also the line 18—I8 of Fig. 12.

Fig. 19 is a sectional view on the line {9—19 of
Fig. 18 and also line 1919 of Figs. 12 and 12A.

Pig. 20 is a sectional view on the line 20—20
of Fig. 12.

Fig. 21 is a sectional view on the line 2{—21
of Figs. 12, 12A and 20.

Referring to Figs. 1 to 5, I will first explain ohe
of the uses for which the machine embodying the
present invention is adapted. The machine
shown in Fig. 1 assembles similar work pieces,
such as studs S, with an aggregating support, such
as provided by spaced plates P1 and Pg, as shown
in Pig. 2. The spacing of the studs S conforms
to the spacing of cavities C: and Cz in Bakelite
press molds M and N shown in Fig. 3. The as-
sembly of plates P: and P2 and studs S is placed
in mold N and a preform L of uncured Bakelite
is.placed upon the assembly. Then the molds M
and N, which are heated, are brought together
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as shown in Fig. 4 to cause rings O of Bakelite
to be molded around the studs S. The closing of
these molds causes plate Pz to engage P1. Both
plates serve as a dam to prevent the plastic
Bakelite from creeping down into the lower cavi-
ties Ci. After molding as shown in Fig. 4, the
assembly is removed from mold M, and the studs
as shown in Fig. 5 are removed from the plates
Pi: and Po.

Referring now to Figs. 1, 6, 12A and 14, the
machine comprises a main base 20 supported
upon a sub-base 21 which in turn is supported
upon a table top 22 having legs (not shown)
which support the machine a suitable distance
above the floor. As shown in Fig. 14, the base
20 has a machine dovetail guide 23 and a ma-
chined surface 24 which supports and guides a
carriage or slide 25 which moves laterally, that
is to the right or toward the left of the operator
standing in front of the machine as viewed in
Fig. 6. Carrviage 25 provides a machined dovetail
guide 26 for a carriage or slide 2T which is mov-
able toward or away from the operator standing
in front of the machine as viewed in. Fig. 6.
Movement of the carriage 27T is at right angles
to the movement of the carriage 25. Carriage 27
supports a turn table 28, pivoted on a stud 29,
fixed at 30 to the carriage 21, and carriage 27
has a plane surface 3{ upon which the turn-
table 28 rests.

Turntable 28 is located upon carriage 27 in
either one of the four positions by means of a
plunger 32 which engages a hardened, tapered
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bushing 28¢ in table 28 as shown in Figs. 7 and 8.

Plunger 32 is guided for vertical movement by 3

a bracket 33 attached to carriage 21. A pin 32a
extends from plunger 32 into a slot 34a in a
lever 34 which is pivoted upon a screw-stud 35
attached to carriage 21. A spring 36 is coiled
around the stud 35 and has one of its ends en-
gaging a pin 31 attached to carriage 21 and the
other engaging a pin 38 attached to the lever 34.
The spring 36 urges the lever 34 upwardly to

40

force the plunger 32 into the tapered seat pro-

vided by the bushing 28z. Before the table 28
can be turned, the operator is required to push
the lever 34 downwardly. '

The turntable 28 supports four similar work-
holders 41 each comprising a base 42 provided
with a plurality of grooves 43 adapted to receive
studs S. The base 42 is provided with a shoul-
dered recess 24 for receiving a stud plate Pi.
Each base 42 has a pair of spaced ears 45 for
supporting a rod 46 upon which is pivoted a cover
plate 47 having a shouldered recess 48 for re-
ceiving a second stud plate P2. Plates P1 and P2
are punched out from sheets of insulating fiber.
As shown in Figs. 2 and 12A, there are 22 studs
S, which are assembled with each pair of plates
P: and Pa2. Plates P: and P2 comprise an aggre-
gating support for the work pieces, the studs S.
The studs S are arranged in five rows and in
staggered relation, there being four studs in each
of the first, third and fifth rows, and five studs
in each of the second and fourth rows. Conse-
quently the hase 42 will have § grooves 43, so
located as to position the studs in the manner
shown in Fig. 12A. The supporting plates P: and
P> are provided with similarly arranged holes
in alignment with the grooves of the base 42,
the holes in the plates P1 and P2 being such that
the studs will have a press fit with the plates.
The cover 47 is also provided with grooves, of
such length or depth as to provide clearance for
the studs S. ‘ ;
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The base 20 supports pedestals 50 and 5, as
shown in Figs. 12A and 14, which are tied to-
gether by a bracket 52, providing a vertical
groove 53 (Fig. 12A) for a vertically reciprocable
slide 54 carrying a plunger 55 (Fig. 14), the lower
end of which moves through a passage 56, which,
as shown in Figs. 10B and 14 is provided be-

“tween a stationary plate 57 and a movable plate

58 hingedly connected with plate 57 by the hinge
pin 59. Plate 58 is yieldingly urged toward the
plate 571 by a spring 60 confined between plate
58 and the head of screw 61 threaded into the
plate 51. Plate 57 is attached by screws 62 to
an extension 63 projecting out from the bracket
The passage 56 which is provided by parts
57 and 58 constitutes the work piece receiving
means since it receives a stud S. Plunger 55 con-
stitutes the means for moving the work piece
from the receiving means into an aligned recess
in the aggregating support provided by plates
P: and Pa..

As shown in Fig. 10B, the passage 56 within
which the plunger 55 operates, is .connected with
a similar recess 10, vertically ofiset therefrom,
a passage Tl of such width as to receive a hori-

- zontal reeiprocating ram 72 provided by a har

13 which is supported by ways 74 and 715 integral
with the plate 5T which is carried by the bracket
extension 63. This construction is also shown
in Fig. 9. As shown in Fig. 10, the studs S de-
scend by gravity to a chute or magazine 80 into
which the studs are fed endwise by a hopper
feed of conventional design which is not shown
in the drawings since it forms no part of the
present invention. The chute or magazine 80
is supported by the bracket 52 in such manner
that the studs S will gravitate into the recess 79
and will rest upon a ledge 8f provided by the
plate 51. The ram 72 operates to force a stud S
laterally or horizontally from the recess 70 to
the passage 56. Ram T2 constitutes means for
moving a work piece from the magazine or chute
80 into the work piece receiving means provided
by the passage 56. Recess 10 is slightly larger
in diameter than the stud so that the stud will
freely drop into it. ~The passage 56 is slightly
smaller in diameter than the stud S so that it
will be gripped between the plates 5T and 58 and
held there frictionally due to the pressure exerted
by the spring 60. As will be apparent in Fig. 14
the plunger 55 forces the stud S into the passage
56 and through the aligned holes in the aggre-
gating support plates P2 and P:1 and into ths
aligned recesses 43 provided by the work holder
base 42.

The means for moving the slides or carriages
25 and 27 so as to bring the grooves 43 of that
work holder 41, which has been manually located
adjacent the passage 56, successively into align-
ment with the passage 56 will now be described.

The upper carriage 271 carries a bracket 99
carrying a pivoted roller 9f -which cooperates
with a cam 92 having five lands numbered re-
spectively 52a, 92b, 92¢, 82d and %2e. The cam
92 has a hub 93 extending laterally beyond the
lands of the cam as shown in Fig. 12A. The cam
is mounted on a shaft 94 and located thereon
by a key 95 which is fixed by two set screws 96.
Shaft 94 is journalled in bearings 97 fixed in
hubs 98 integral with the brackets 90 and 51 as
shown in Fig. 12A. The roller 8{ of carriage 27
is yieldingly urged against the cam 92 by a spring
100, positioned in a recess {81 provided in the
dovetail guide 26 of carriage 25 and confined
between a pin 102 fixed to carriage 25 and-a pin
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103 fixed to carriage 27. The lands 92a, 92b, 92¢c,
92d and 92¢ of the cam 92 respectively locate
the carriage 27 and work holder 42 so that the
five grooves 43 are brought successively into
alignment with the recess 56 and the plunger 55.
In order to locate the work holder 42 so that
each of the 5 recesses or grooves 43 therein is
brought successively under the plunger 55, the
carriage 25 is provided with' a bracket 105 carry-
ing a pivotally mounted roller 106 which coop-~
erates with a cam 1071 having a hub 108 fixed to
the shaft 94 and having 22 lands which are
marked In to Laz respectively, as shown in Figs. 1,
10A, 12A, 15, 16 and 17. Fig. 6 shows the ma-
chine in the normal, at-rest position at the end
of one of its cycles of operation. Hence the roll-
er 185 bears against the land ILa of cam 101.
This fisure shows that the roller 106 is urged
toward the various lands of the cam 107 by means
of a weight 108 attached to a chain 109 passing
passing around a sprocket wheel 109c and fixed
to the head of a screw 109 threaded into the
carriage 25 and locked into position by nut 109c.
Sprocket 169a is pivoted on a shaft 108d sup-
ported by ears 108e, integral with the table top
22; :
According to the illustrations of the machine in
Figs. 124, and 14, carriages 25 and 27 have been
located so that the workholder 4f attached and
the plunger 55 have been positioned for locating
the fifth stud S therein. This will be apparent

from Fig. 13, which is a diagram showing the or-.

der in which the studs are positioned in the work
holder and stud-supporting plates Pr and P2. It
will be noted that the stud holder #5 is located
in alignment with the plunger 55 represented by
the dot-dash line circle marked §5. Accordingly
it will be observed that roller 106 of carriage 25
is in engagement with land Is of cam 1071, as
shown in Fig. 12A; and, as shown in Fig. 14, roller
8! of carriage 27 is in engagement with the sec-
ond land 920 of cam 92 and is in the first position
on that land. As shown in Fig. 15 each land of
cam 92 has as many positions with respect to the
roller 81 as there are studs in each row. Refer-
ring now to Fig. 13, the first row of studs. are
numbered 1, 2, 3 and 4. Land 92a therefore has

four positions which will maintain the carriage

21 in the proper position for the first row. Cam
187 has lands L: to Le which shift carriage 27 in
o direction parallel to the cam shaft 94, while
carriage 271 remains in the same distance from
shaft 64. After the first row of studs, numbers 1
to 4 inclusive, have been inserted, carriage 21
must shift a little nearer to the shaft 24 in order
to locate the second row in position for alignment
with plunger 55. This is provided for by land 92b
of cam 92. The difference between the radii of
lands 92¢ and 920 equals the spacing between the
first and second row. As the studs in the second
row are staggered with respect to studs in the
first row, there must be a corresponding shifting
of the carriage 21 a distance equal to one-half
the spacing between the studs in each row.
Therefore, in order to locate hole #5 under plung-
er 55, land Ls of cam 107 is spaced longitudinally
with respect to the axis of cam shaft 84, a dis-
tance equal to one-half the spacing between lands
1n to I« inclusive. Since there are five studs to
be inserted in the second row, the cam 107 will
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have five lands Ls to Le inclusive and the land 92b -

of cam 92 will have five positions. The land 92¢
locates the workholder in position for the third
row in which the four studs are located. Move~
ment of the carriage. 27 laterally for the third row

75

3_

is obtained by thelands I1e to Lus inclusive of cam
{071, Since the third row is staggered with re-
spect to the second row, the lateral shifting from
the position required for stud #9 to that re-
quired for stud #10 is only one-half the amount
of lateral shifting required between stud #10 and
stud #11. Therefore the spacing, longitudinally
with respect to the axis of the shaft 94, between
lands Ls and Lo is only one-half the spacing be-
tween lands Lio and Liui. Land 92d of cam 92
and lands Li¢ to Lis of cam 107 control the posi-
tion of the workholder for the assembling of
studs ‘S in the fourth row in positions 14 to 18
shown in Fig. 13. Land 92e of cam 92 and lands
Las to Lez inclusive of cam 107 control the posi-
tioning of the workholder for location of studs in
the positions 19 to 22 inclusive shown in Fig. 13.
Tt will be noted that the lateral shifting from po-
sition #4 to position #5, from position #9 to po-
sition #10, from position #13 to position #14,
and from position #18 to position #19, is one-
half the lateral shifting from the other positions;
hence the difference in location, longitudinally
with' respect to the axis of cam 94 between lands
14 and Ls, between lands Ls and Lio, between
lands Iz and Lis and between lands Lis and Lag
is one-half the difference between the relative
location of the other lands of cam 107,

As shown in the Figs. 14 and 15, the cams 92
and 107 rotate clockwise to effect the positioning
of the workholder in the various positions 1 to 22.
Tt will be seen that the movements of the work-
holder are . intermittent; and, while the work-
holder is at rest after being located in a certain
position, the plunger 55 descends to insert a stud
in the aggregating support provided by plates
P; and Pa. After the cams have made one revolu-
tion from the at-rest position shown in Fig, 6, all
of the recesses numbered 1 to 22 will be succes-
sively filled with studs. By automatic means
which will be described later, the machine comes
to rest. When it is started again, the shaft 94 is
caused to rotate’ counter-clockwise so that the
reverse movement of the cams 92 and {67 takes
place. In other words the workholder recesses
#292 back to #1-are successively filled with studs.
As will be explained later, this reversal of move-
ment is effected automatically by a manually op-
erated-device by which the machine is set into op-
eration again at the end of a cycle which produces
a clockwise rotation of cams 92 and 107. This
control mechanism is so arranged that the start-
ing of the machine again into operation is bound
to cause the cams to rotate counter-clockwise;
then, after this counter-clockwise rotation of one
revolution has been completed, the machine will
automatically come to rest; and the starting of
the machine into operation will reverse the rota-
tion again so that the cams rotate clockwise.
While the machine is at rest the operator will
rotate the turntable 28 90° in order to bring an
unfilled -aggregating support into position ad-
jacent the plunger §9.

Mechanism is provided for reciprocating the
plunger 55 (shown in Fig. 10) vertically and the
slide 12 (shown in Fig. 10B) horizontally in such
manner that, as the plunger 55 moves up, the
glide 12 moves to the right as shown in Figs. 10
and 10B and, when the plunger 55 moves down,
the slide 12 moves toward the left. Plunger 55
has a threaded head 55z which is screwed into
an extension 54a of the slide 54 and is held in
desired position by set screw 55b. The slide 54
is provided with a notch 54b which receives a
roller. {10 mounted on a pin. {1 carried by bi-




4

furcated lever 112 which rocks on a stud 13 ex-
tending from the bracket 52 as shown in Fig. 9.
Lever (12 carries at its left end as shown in
Fig. 10 a pin 114 which connects the lever with
a bifurcated clevis 115 having a threaded shank
{16 connected by a turn-buckle {IT with the
screw |18 into a boss 119 of a connecting rod end
120 which cooperates with a connecting rod strap
121 to provide a bearing for a crank pin 122
which is infegral with crank arms 123 and 124
as shown in Figs. 1 and 9. Crank arms 123 and
124 are attached respectively to shaft 125 (shown
in Fig. 18) and shaft 126 (shown in Fig. 20). As
shown in Figs. 20 and 21, the shaft 126 has a
direct and a reverse gear connection with a
drive shaft 128 supported in bearings 129 and
130 provided by a frame 131. Shaft 128 carries
a sprocket 132 connected by a chain 133 with
another sprocket (not shown) which is driven
by an electric motor through a suitable speed
reducer. Shaft 128 drives gears (34 and 135.
Gear 134 directly meshes with a gear 136 hav-
ing its hub fixed to an inner ball-bearing race
137 rotatably supported by balls 138 with respect
to an outer bearing race 139 mounted within a
suitable recess provided by the frame 13! and
secured thereto by cover plate 140. The hub of
gear 136 carries a bearing 141 for the shaft 126.
Gear {35 meshes with an intermediate idle gear

142 rotatable on a stub shaft 143 and meshing :

with a gear (44, the hub of which is fixed to
an inner bearing race (45 rotatably supported
by balls {46 within an outer ball bearing race
147 secured within a suitable recess provided by
the frame 131 and fixed therein by a cover plate
148. Gear 135 carries clutch teeth 136, and
gear (44 clutch teeth 144a. A clutch collar 150,
which is splinedly connected to shaft 126, as
shown in Fig. 21, is provided with clutch teeth
{36b adapted to mate with teeth 136a of gear
136 to provide a driving connection between
gear 136 and shaft 126. Clutch collar 150 is
provided with clutch teeth 1446 mating with
teeth 144a of gear 144 to provide a driving con-
nection between gear (44 and shaft 126. By
shifting the collar 150 toward the right from
its neutral position shown in Fig. 20 the gear 136
is connected with shaft 126 for effecting rota-
tion of the shaft in a certain direction; and,
when the collar 150 is shifted toward the left
from its neutral position, bear {44 will be con-
nected with the shaft 126 to. effect rotation of
the latter in the opposite direction. The shift-
ing of the collar 150 is effected by a bifurcated
shifting fork 151, each arm of which carries a
stud 152 received within the groove 153 of the
collar 158. The shifting arm 151 has a hub i5ia
fixed by set screw 154 to a shaft {55 supported
by the side walls of the frame 131 and carrying
a lever 156 having a notch 157 in its lower end
for receiving a pin 158 carried by a horizontally
slidable control bar 159 operated by handle 60,
as shown in Fig. 6. As shown in Figs. 9 and 94,
the bar 159 slides in ways {61, 162, 163 and 164.
Ways 161 and 162 are supported by the frame
{31, and ways 163 and 164 are supported by
frame 185 which, as shown in Fig. 19, carries ball
bearings (66 and 157 supporting the cam shaft
84 carries a worm gear (68 meshing with a worm
169 carried by the shaft 125 journalled in ball
bearings 178 and 171 also carried by the frame
165. The ratio of the gearing 169 and 168 is 22
to 1 whereby the crank shaft 125 will move 22
revolutions, or one revolution of the cam shaft
94, This motion is obviously required in order
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that the plunger 55 which is operated by the
erank shaft 125 through the crank, to connect-
ing rod comprising parts 121, 120, 119, 118, ({7,
116, 115 lever 112 and roller 110 may make 22
reciprocations during one cycle of operation of
the cams 92 and 107 carried by the cam shaft 94.

As stated before, it is a feature of the present
machine to bring it to rest at the end of each
cycle of movement of the cams at the end of one
revolution of the cam shaft 84. To accomplish
this, shaft 94 carries a disc 175 having a notch
defined by the parallel sides 176 and {17 jour-
nalled by cylindrical side 178. Within this notch
is located a pawl 179 mounted to a screw (80
carried by the disc {15. The pawl 119 has a
position shown in full lines in Fig. 9 in which it
bears against the notch side wall 116, and an-
other position indicated at 179¢ in dot-dash
lines in which it bears against the notch side
wall 111. As shown in Fig. 9, the spacing be-
tween the two positions of the pawl 1719 is V-
shaped and is just wide enough to be occupied
by a pin (8! carried by the control bar {59.
When the machine is in the normal at-rest posi-
tion the pin i81 will be in the neutral position
shown in Fig. 9, corresponding to the neutral
position of lever 1556 shown at the right of this
figure and corresponding to the neutral position
of the clutch shifting fork i5f and clutch collar
150 as shown in Fig. 20. When the pawl 1719
rises to the left of the pin 181, it blocks move-
ment of the bar 158 toward the left as viewed in
Fig. 9 therefore, there is only one way in which
the bar can be moved, and that is toward the
right of this figure. Such movement would
cause the clutch collar 150 shown in Fig. 20 to
move toward the right to connect the driving
shaft 128 with the crank shafts 126 and 125
for one direction of movement of the cam shaft
counter-clockwise as viewed in Fig. 9 and clock-
wise as viewed in Figs. 14, 15 and 16. This would
effect rotation of the cam in such direction as
to effect the positioning of the aggregating sup-
port plates P1 and P2 in consecutive position for
inserting studs ih the order of 1 to 22, as indi-
cated in Fig. 13. During this cycle of operation
of the machine, the pin 181 will be in the dot-
dash line position 181a shown in Fig. 9. At the
close of one cycle of operation of the machine
during which the cam shaft 94 rotates counter-
clockwise as viewed in Fig. 20, the pawl 179 will
be turned counter-clockwise; and, during this
movement of said pawl 179, it will engage the
right-hand side of the pin at its position (8la
and shift it back to the neutral position, thus
causing the machine to stop with the pawl 179
located in the position {19a. In this position of
pawl (19 it blocks movement of the bar {59 to-
ward the right as viewed in Fig. 9; hence, the
only way the machine can be started again is
to move the pawl 1719 toward the left as viewed
in Fig. 9. Such movement of the pawl 179 will
cause the clutch collar 150 to be moved toward
the left, as viewed in Fig, 9, thereby connecting
the crank shafts 125 and 126 with the drive
shaft through an intermediate gearing which ef-
fects reverse rotation, thereby causing the cam
shaft 94 to rotate clockwise as viewed in Fig. 9,
or counter-clockwise as viewed in Figs. 14, 15 and
16. Such rotation of the cam will effect the
reversal of the cycle of operation of the machine,
causing studs to be stacked in the aggregating
support plates P1 and P2 in the order of 22, 21,
etc., back to 1.

The means for moving the slide bar 73 which
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carries the ram 712 as shown in Fig. 10B is op-
erated from the rocking lever {12, shown in
Fig. 10. This figure shows the lever t{2 in a
mid-position ‘corresponding to the mid-positicn
of the crank (22, Assuming that the crank {22
moves clockwise as viewed in Fig. 10, as the crank
moves downwardly the roller {{8 carried by the
lever 112 will move upwardly in order to move
the ram 55 upwardly. At the same time it is
desired that the slide 3 move teward the right
in order that the ram 72 may move a stud from
the recess 18 into the stud receiving passage 58,
shown in Fig. 10B. To accomplish this, the lever
142 is provided with a lug. 188 carrying a stud
{91 which extends through a lug {92 integral
with lever {83 loosely journalled in the stud 113.
Between the lugs 198 and 182 is located a com-
pression spring {94 surrounding the stud {91 and
tending to separate the two lugs. The separa-
tion of these lugs is limited by nuts 8% and 186
threaded on the end of the stud 18f. As the
lever - 112 rotates counter-clockwise to :elevate
the plunger 585, the Iug {98 moves downwardly
and causes the spring {94 to transmit movement
of the lever 193 by causing it to move. toward
the right as viewed in Fig. 10 and to engage a
stop screw 197 carried by lug 198 integral with
the slide 73. The adjustment of the stop screw
is such that, during upward movement of the
plunger 55, the ram 12 will move a stud from
the recess 10 to the passage 8§ as shown in Fig.
-10B. As one of the studs S is so moved, the
stack of studs S in the chute above the ram 12
will rest upon the top of the ram. Then, during
the clockwise rotation of the lever 112 which
follows, the plunger 55 will descend to push that
stud whick is located in passage 56 down into
the alighed holes of the workholder and stud
plates below. Also, during this clockwise move-
ment of lever 12, the lever 193 will release the
screw pin 197 and permit a spring 199, confined
in a recess 19%a in Fig. 10B and pushing against
a pin (00 attached to slide 73, to move the slide
13 into the position shown in Pigs. 10 and 10B
in which the ram 72 has been withdrawn from
the recess 18, thereby permitting another- stud
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to fall upon the bottom wall 8! of this recess.

Movement by the spring 199 of the slide 73 to-
ward the left in Figs. 10 and 10B is 11m1ted by
a stop plate 201.

The amount of dwell on each of the lands ILa
to La2 of cam {87 is such that the workholder
will remain stationary during the time a stud
S is being forced downwardly from the stud re-
ceiving passage 86 by the ram &5 into the aggre-
gating support plates P: and P2 and at least
until the stud S clears the lower end of the
plates 57 and 58 which guide the ram.

To operate the machine, the operator sits in
front of the machine, as viewed in Fig. 6, and
uses his left hand to shift the control handle
188, and his right hand to load the aggregating
support plates into the workholders. The work-
holder 41, which is at the right of all other
workholders shown in Fig. 6; is in the loading
position. It will be noted that an aggregating
support plate P1 has been located thereon. After
doing this, the operator will rotate the cover 47
into the position shown in Fig. 14 and will place
the other aggregating support plate P2 upon the
cover 41, 'The workholder is then-loaded. Sub-
sequently it passes into the operating position
underneath the ram where the studs S are
forced through the aligshed openings in the ag-
gregating support plates P: and Pz ‘The work-
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holder 41 which is at the left of all octher work-
holders. carries an assembly of studs and stud
plates. The work, however, is not unloaded from
a workholder while in this position. When the
workholder comes to the position nearest to the
operator, then the cover 47 is turned back as
shown and it carries with it the assembly of
studs and aggregating support plates which can
be readily removed from the cover 47 by moving
the assembly away from the cover pivot pin.
The studs thus assembled are ready to be trans-
ported to a Bakelite press where end portions
of the studs are each tipped with a ring  of
molded Bakelite.

While the embodiment of the present inven- -
tion as herein disclosed, constitutes a preferred
form, it is to be understood that other forms
might be adopted, all coming within the scope
of the claims which follow.

What is claimed is as follows:

1. A machine for assembling a plurality of
similar work pieces with an aggregating sup-
port having work piece receiving recesses ar-
ranged in a plurality of rows comprising, in
combination, means for receiving a work piece,
a holder for the aggregating support, means for
effecting intermittently, longitudinally of . the
rows, a. relative movement between the work
piece receiving means and the holder for the
aggregating support so as to effect consecutive
alignment of the recesses in any one row in the
support and the work piece, means for effecting
intermittently, transversely of the rows, a rela-
tive movement between the work piece receiving
means and the holder so as to effect consecutive
alignment of the rows and the work piece, and
means for moving the work piece from the re-
ceiving means into an aligned recess of the ag-

gregating support.

2. A machine for assembling a plurahty of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
stationary means for receiving a work piece,
means for shifting the work piece in the receiv-
ing means, a holder for the aggregating sup-

" port, means for intermittently moving the holder

relative to the work piece receiving means, lon-
gitudinally of the rows so as to effect consecutive
alignment of the recesses in any one row in the
support and the work piece, means for inter-
mittently moving the holder relative to the work
piece receiving means transversely of the rows
50 as to effect consecutive alignment of the rows
and the work piece, and means for moving the
work piece from the receiving means into an
aligned recess of the aggregating support.

3. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a row comprising, in combination, means for re-
ceiving a work piece, a holder for the aggregating
support, power operated means for effecting in-
termittently, longitudinally of the row a relative
movement between the work piece receiving
means and the holder so as to effect consecutive
alignment of the recesses in the aggregating sup-
port and the work piece, power operated means
for moving the work piece from the receiving
means into an aligned recess of the aggregating
support, a clutch for connecting a source of me-
chanical power with the power operated meahs
to rotate same, means for causing the clutch to
disconnect the power operated means with the
source of mechanical power for stopping the ma-
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chine automatically after a predetermined num-
ber of assembling operations at which time the
recesses of the aggregating support will be filled,
and manual control means for causing the clutch
to connect the source of power for starting the
machine and effecting reversal of the means
which effects relative movement between the
work piece receiving means and the holder ‘in
order to effect reversal of the order in which
the recesses of the aggregating support are
filled.

4. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a row comprising, in combination, means for re-
ceiving a work piece, a holder for the aggregat-
ing support, means for intermittently moving the
holder relative to the work piece receiving means,
longitudinally of the row, so as to effect consecu-
tive alignment of the recesses in the support
and the work piece, means for moving the work
plece from the receiving means into an aligned
recess of the aggregating support, a source of me-
chanical power; means for connecting the source
of power with the moving means, means for dis-
engaging the connecting means with the source
of power and causing the machine to stop auto-
matically after a predetermined number of as-
sembling operations at which time the recesses
of the aggregating support will be filled, and
manual control means for engaging the connect-
ing means with the source of power for starting
the machine and effecting reversal of the means
which effects the movement of the support rela-
tive to the work piece receiving means in order
to effect reversal of the order in which the re-
cesses of the aggregating support are filled,

5. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
means for receiving a work piece, a holder for the
aggregating support, power actuated means for
effecting intermittently, longitudinally of the
rows, a relative movement between the work
piece receiving means and the holder for the
aggregating support so as to effect consecutive
alignment of the recesses in any one row in the
support and the work piece, power actuated
means for effecting intermittently, transversely
of the rows, a relative movement between the
work piece receiving means and the holder for
the aggregating support so as to effect consecu-
tive alignment of the rows and the work piece,

means for moving the work piece from the re- .

ceiving means into an aligned recess of the ag-
gregating support, a source of mechanical power,
a clutch for connecting the source of power with
the power actuated means to operate same, means
to disengage the clutch and causing the machine
to stop automatically after a predetermined num-
ber of assembling operations at which time the
recesses of the aggregating support will be filled,
and manual control means for connecting the
clutch with the source of power starting the ma-
chine and effecting reversal of the means which
effects relative movement between the work piece
receiving means and the support in order to ef-
fect reversal of the order in which the recesses
of the aggregating support are filled.

6. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
means for receiving a work piece, a holder for
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the aggregating support, power actuated means
for intermittently moving the holder relative to
the work piece receiving means longitudinally of
the rows so as to effect consecutive alignment
of the recesses in any one row in the support and
the work piece, power actuated means for inter-
mittently moving the holder relative to the work
piece receiving means transversely of the rows
so as to effect consecutive alignment of the rows
and the work piece, means for moving the work
piece from the receiving means into an aligned
recess of the aggregating support, a source of
mechanical power, a clutch for connecting the
source of power with the power actuated means,
means for disconnecting the cluich and causing
the machine to stop automatically after a prede-
termined number of assembling operations at
which time the recesses of the aggregating sup-
port will be filled, and means for connecting the
clutch with the source of power for starting the
machine and effecting reversal of the means
which effects the movement of the holder rela-
tive to the work piece receiving means in order
to effect reversal of the order in which the re-
cesses of the aggregating support are filled.

7. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
means for receiving a work piece, a holder for
the aggregating support, a slide carrying the
holder and movable transversely of the rows of
recesses in the aggregating support, a cam for
controlling movement of the slide intermittently
so as to align the rows of recesses consecutively
with the work piece, a second slide carrying the
first slide and movable longitudinally of the rows,
a cam for controlling the movement of the sec-
ond slide so as to bring the recesses in any one
row consecutively into alignment with the work
piece, a source of mechanical power, and co-
ordinated mechanisms actuated by the source of
power for operating the cams and for moving
the work piece from the work piece receiving
means into an aligned recess of the aggregating
support.

8. A machine for assembling a plurality of
similar work pieces with an aggregating support
having workpiece receiving recesses arranged in a
plurality of rows comprising, in combination,
means for receiving a work piece, a holder for the
aggregating support, a magazine for holding a
plurality of work pieces, a slide carrying the
holder and movable transversely of the rows of
recesses in the aggregating support, a cam for
controlling movement of the slide intermittently
so as to align the rows of recesses consecutively
with the work piece, a second slide carrying the
first slide and movable longitudinally of the rows,
a cam for controlling the movement of the sec-
ond slide so as to bring the recesses in any one
row consecutively into alignment with the work
piece, a source of mechanical power and co-
ordinated mechanism actuated by the source of
power for operating the cams and for moving
the work pieces singly from the magazine to the
receiving means and from the receiving means
into an aligned recess of the aggregating support.

9. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
means for receiving a work piece, a holder for
the aggregating support, a magazine for holding
a plurality of work pieces, a slide carrying the



2,272,850

holder and movable transversely of the rows-of
recesses in the aggregating support, a cam for
controlling movement of the slide intermittently
S0 as to align the rows of recesses consecutively
with the work piece, a second slide carrying the
first slide and movable in the direction of the
rows, a cam for controlling the movement of the
second slide so as to bring the recesses in any
one row consecutively into alignment with the
work piece, coordinated mechanisms including a
clutch to connect a source of power for operating
the cams and for moving the work piece from
the work piece receiving means into an aligned
recess of the aggregating support, means disen-
gaging the clutch and  causing the machine to
stop automatically after a predetermined number
of assembling operations at which time the re-
cesses of the aggregating support will be filled,
and means. for engaging the clutch for starting
the machine and effecting reversal of the mecha-
nism which operates the cams thereby effecting
reversal of the order in which the recesses of the
agegregating support are filled.

10. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
means for receiving a work piece, a holder for
the aggregating support, 2 magazine for holding
a plurality of work pieces, a slide carrying the
holder and movable transversely of the rows of
recesses in the aggregating support, a cam for
controlling movement of the slide intermittently
so as to align the rows of recesses consecutively
with the work piece, a second slide carrying the
first slide and movable longitudinally of the
rows, a cam for controlling the movement of the
second slide so as to bring the recesses in any
one row consecutively into alignment with the
work piece, coordinated mechanism including a
clutch to connect a source of power for operating
the cams and for moving the work pieces singly
from the magazine to the receiving means and
from the receiving means into an aligned recess
of the aggregating support, means for disengag-
ing the clutch and causing the machine to stop
automatically after a predetermined number of
assembling operations at which time the re-
cesses of the aggregating support will be filled,
and means for engaging the clutch to connect the
source of power for operating the machine and
effecting reversal of the mechanism which oper-
ates the cams thereby effecting reversal of the
order in which the recesses of the aggregating
support are filled.

11. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
means for receiving a work piece, a rotatable
table carrying a plurality of holders each adapted
to receive an aggregating support, means for
securing the table in various positions in each
of which a holder is positioned for locating an
aggregating support in position for assembly,
means for effecting intermittently, longitudinally
of the rows, a relative movement between the
work piece receiving means and the aggregating
support so as to effect consecutive alignment of
the recesses in.any one row in the support and
the work piece, means for effecting intermit-
tently, transversely of the rows, a relative move-
ment between the work piece receiving means
and the holder for the aggregating support so
as to effect consecutive alisnment of the rows
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and ‘the work ‘piece, and means-for moving the
work . piece from the receiving means into an
aligned recess of the aggregating support.

12. A machine for ‘assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a- plurglity of rows comprising, in combination,
means for receiving a work piece, a rotatable
table carrying a plurality of holders each adapted
to receive an aggregating support, means for se-
curing the. table in various positions in each of
which -a holder is positioned for locating an ag-
gregating - support in position for assembly, a
slide ecarrying: the holder table and movable
transversely of the rows of recesses in the ag-
gregating support, a cam for controlling move-
ment of the slide intermittently so as to align the
rows of recesses consecutively with the work
piece, a second slide carrying the first slide and
movable longitudinally ,of the rows, a cam for
controlling the movement of the second slide so
as to bring the recesses in any one row consecu-
tively into alignment with the work piece, a
source of mechanical power, coordinated mecha-
nisms associated with the source of power for
operating the cams and for moving the work
piece from the work piece receiving means into
an aligned recess of the aggregating support.

13. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
means for receiving a work piece, a rotatable
table carrying a plurality of holders each adapted
to receive an aggregating support, means for se-
curing the table in various positions in each of
which a holder is positioned for locating an
aggregating support in position for assembly, a
magazine for holding a plurality of work pieces,
power actuated means for effecting intermittent-
ly, longitudinally of the rows, a relative move-
ment between the work piece receiving means
and the aggregating support so as to effect con-
secutive alignment of the recesses in any one
row in the support and the work piece, power
actuated means for effecting intermittently,
transversely of the rows, a relative movement
between the work piece receiving means and the
aggregating support so as to effect consecutive
alignment of the rows and the work piece, a
source of mechanical power, g clutch adapted to
connect the power actuated meang with the
source of power, coordinated mechanisms for pro-
ducing operation of the means which effects rela~
tive movement between the work piece receiving
means and the aggregating support and for caus-
ing the work pieces to move singly from the
magazine to the work piece receiving means and
to move from the work piece receiving means to
an aligned recess in the aggregating support,
means rendering the clutch ineffective and caus-
ing the machine to stop automatically after a
predetermined number of assembling operations
at which time the recesses of the aggregating

. support will be filled, and manual operated means

for rendering the clutch effective and starting
the machine and effecting reversal of the means
which effects relative movement between the
work piece receiving means and the support in
order to effect reversal of the order in which the
recesses of the aggregating support are filled.
14. A machine for assembling a plurality of
similar work pieces with an aggregating support
having work piece receiving recesses arranged in
a plurality of rows comprising, in combination,
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means for receiving a work piece, g rotatable
table carrying a plurality of holders each adapted
to receive an aggregating support, means for se-
curing the table in various positions in each of
which a holder is positioned for locating an ag-
gregating support in position for assembly, a
slide carrying the holder table and movable
transversely to the direction of the rows of re-
cesses in the aggregating support, a power actu-
ated cam for controlling the transverse move-
ment of the slide intermittently so as to align the
rows of recesses consecutively with the work
piece, a second slide carrying the first slide and
movable longitudinally of the rows, a power actu-
ated cam for controlling the longitudinal move-
ment of the second slide so as to bring the re-
cesses in any one row consecutively into align-
ment with the work piece, coordinated mecha-
nisms for operating the cams and for moving the

10

15

2,272,850

work- piece from the work piece receiving means
into an aligned recess of the aggregating support,
coordinated means for operating the cams and
for moving the work pieces singly from the mag-
azine to the work piece receiving means, and
from the work piece receiving means into an
aligned recess of the aggregating support, a
source of power, a clutch for connecting the
power actuated cams with the source of power,
means for disengaging the clutch for stopping the
machine automatically after a predetermined
number of assembling operations at which time
the recesses of the aggregating support will be
filled, and manual control means for starting the
machine and effecting reversal of the mechanism
which operates the power actuated cams thereby
effecting reversal of the order in which the re-
cesses of the aggregating support are filled.
LORA E. POOLE.



