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57 ABSTRACT 

A parts handler for picking up, transferring and plac 
ing a part from a first position into a second position 
includes a horizontal arm mounted on a frame for 
movement both vertically and horizontally, Vertical 
movement of the arm is controlled by a lift cam which 
is connected by a bell crank to a guide block carrying 
the arm. Horizontal movement of the arm is effected 
by a stroke cam which is connected to the inner end 
of the arm through a link. The lift and stroke cams are 
mounted on a common drive shaft journaled in the 
frame and, when rotated, pivot the bell crank and the 
link, respectively, to move the arm vertically and hori 
zontally along a predetermined path, picking up the 
part from the first position with a device which is 
mounted on the outer end of the arm and placing the 
part in a second position prior to returning back along 
the path for another part. 

5 Claims, 8 Drawing Figures 
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PARTS HANDLER 

BACKGROUND OF THE INVENTION 
This invention relates to a parts handler and, more 

particularly, to the type of handler including an arm 
adapted to pick up or lift a part from a first position, 
carry the part away from the first position and place the 
part in a second position spaced from the first position. 

SUMMARY OF THE INVENTION 
The primary object of the present invention is to pro 

vide a new and improved parts handler of the above 
general character which is particularly adapted for high 
speed operation, being capable of picking up and plac 
ing parts much faster than prior similar parts handlers. 
A more detailed object is to accomplish the foregoing 
through the provision of novel cam means and lever 
members which cooperate to move the arm both verti 
cally and horizontally between the pick up and place 
positions, the lever members serving to multiply the 
vertical and horizontal movement provided by the cam 
means to permit the use of small angles between adja 
cent cam surfaces in the cam means so the cams may 
be rotated faster thereby increasing the speed of the 
handler. 
The invention also resides in the unique modular 

construction of the parts handler enabling the latter to 
be mounted easily on a separate machine and to be 
powered by the line shaft of that machine or by a sepa 
rate motor. Still further, the invention resides (a) in the 
provision of a novel spring arrangement for preventing 
damage to the parts handler as the arm is moved down 
wardly into the pick up or place positions and (b) in the 
unique construction of the handler so as to assure accu 
rate positioning of the arm for picking up and placing 
the parts. 
These and other objects and advantages of the pres 

ent invention will become more apparent from the fol 
lowing detailed description when taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a fragmentary side elevational view of a 

parts handler embodying the novel features of the pres 
ent invention. . 
FIG. 2 is a elevational view of the front end of the 

parts handler with portions thereof broken away and 
shown in cross section. 
FIG. 3 is a cross-sectional view taken substantially 

along line 3-3 of FIG. 1. 
FIGS. 4a, 4b and 4c are fragmentary elevational 

views of one side of the handler and showing sequential 
movement of parts of the handler along a predeter 
mined path. FIGS. 5a and 5b are representative illustra 
tions of other predetermined paths which parts of the 
handler may be adapted to follow. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The present invention is embodied in a parts handler 
10 particularly adapted to pick up and place parts 10a 
at a faster rate than prior handlers of the same general 
character, Advantageously, the handler is of modular 
type construction for easy mounting on a machine 15 
to pick up one of the parts from a first position 16 (FIG. 
4a) and to place the part in a second position 17 (FIG. 
4c). Herein, the handler includes a frame 11 supporting 

5 

10 

15 

20 

25 

35 

40 

45 

50 

55 

60 

2 
an elongated arm 13 which extends through a vertical 
slot 12 (FIG. 3) in a support member 28 and carries on 
the outer end thereof a pick up device 14 which has 
been shown as a suction cup. In use, cam means 19 
mounted within the frame operate to slide the arm rela 
tive to the frame along a predetermined path (indicated 
by the arrows 20, 21 and 23 in FIGS. 4a 4b and 4c) 
whereby the cup 14 on the outer end of the arm is 
moved vertically and horizontally along the path be 
tween the two positions 16 and 17, hereinafter referred 
to as the pick up and place positions, respectively. 
As shown in FIG. 1, the cam means 19 include two 

barrel cams 24 and 25 mounted on a drive shaft 26 
journaled between the two vertical support members 
27 and 28 of the frame, 11. One end of the shaft 
projects rearwardly of the frame and is drivingly con 
nected to a motor 29 and a reducer 32 which are sup 
ported by an adapter plate 30 bolted to the rearward 
support member 27. Alternatively, the drive shaft may 
be connected to a line shaft (not shown) of the ma 
chine 15 so as to rotate the cams in a timed relation 
with the operation of the machine. 
The two barrel cams 24 and 25 convert the rotational 

motion of the drive shaft 26 into horizontal and vertical 
motion for movement of the arm 13 along the predeter 
mined path, the rearmost or stroke cam 24 providing 
the horizontal motion for the arm and the front or lift 
cam 25 providing the vertical motion for the arm. In 
the exemplary form of the invention, the path is of an 
inverted U shape (see FIG. 4c) so that as the shaft ro 
tates the cams, the arm is lifted to carry the part up 
wardly along one leg of the path, as indicated by the 
arrow 20 (FIG. 4a) from the pick up position 16. Then, 
the arm is moved forwardly in a horizontal direction 
following the arrow 21 (FIG. 4b) and thereafter is low 
ered along the other leg of the path as represented by 
the arrow 23 (FIG. 4c) to release the part in the place 
position 17. On the return stroke, the arm simply foll 
lows the path in the reverse direction to pick up an 
other part. lt will be appreciated that, although the 
present path followed by the arm is of an inverted U 
shape, the path may be of virtually any shape desired 
and may be varied by changing the configurations of 
the cams 24 and 25. Two alternate paths are shown in 
FIGS. 5a and 5b. 
As previously stated, the parts handler 10 of the pres 

ent invention is particularly adapted to transfer parts 
between the pick up and place positions 16 and 17 at 
a much faster rate than prior similar handlers. For this 
purpose, lever members 34 and 35 are connected be 
tween the cam means 19 and the arm 13 to multiply the 
horizontal and vertical movements provided by the two 
cams 24 and 25, the members including followers 57 
and 60 which ride within grooves 31 and 33 in the 
cams, respectively. This arrangement advantageously 
permits the use of reduced angles between cam sur 
faces 36 and 37 defining the walls of the grooves 31 and 
33, respectively, and this in turn, enables the cams to 
be rotated faster thereby increasing the speed with 
which the parts can be handled. 

In the present instance, the lever member 34 is in the 
form of a link connected between the stroke cam 24 
and the inner end 39 of the arm 13. The lever member 
35 is a bell crank connected between the lift cam 25 
and a guide block 40. The latter is supported on two 
spaced rods 41 (see FIG. 2) extending vertically be-, 
tween an upper member 43 and a lower member 44 of 
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the frame 11 on the front end portion of the frame. The 
rods are telescoped through two bushed holes 45 (FIG. 
1) extending through the guide block to permit vertical 
movement of the block on the frame. Telescoped hori 
zontally through bushings 46 which are secured within 
two openings 47 in guide block are two bars 49. The 
latter comprise a portion of the arm 13 and are free to 
slide horizontally back and forth through the guide 
block within the bushings. On the outer ends 50 of the 
bars is fastened a head 51 to which is secured the suc 
tion device 14 for picking up parts. A relatively thick 
plate 53 is secured to the inner ends of the bars and in 
cludes a vertical slot 54 in one edge thereof. The slot 
receives a roller 55 (FIG. 3) journaled on one end of 
the link 34. The other end of the link is secured pivot 
ally to the upper frame member 43 by a pin 56, there 
being a follower 57 located intermediate the ends of 
the link to ride within the groove 31 of the cam 24. Ac 
cordingly, as the cam is rotated with the shaft 26, the 
link is pivoted back and forth and thereby slides the 
arm 13 horizontally within the block 40. 
To move the arm 13 vertically, the follower 60 is 

journaled on the upper end 59 of the bell crank 35 
(FIGS. 1 and 2) to ride within the groove 33 of the cam 
25. The fulcrum 61 of the bell crank is secured pivot 
ally to a vertical support 63 in the frame 11 and the 
lower end 64 of the bell crank engages a small wheel 
65 journaled on the guide block 40. Accordingly, as the 
follower 60 rides within the groove 33, the lower end 
of the bell crank lifts against the wheel to raise the 
guide block thereby raising the arm 13. 

In the link 34, the distance between the pin 56 and 
the follower 57 is less than the distance between the 
follower and the roller 55 so that the distance the roller 
is moved horizontally is a multiplication of the horizon 
tal distance the follower is moved by the cam 24 when 
riding within the groove 31. Similarly, the bell crank 
35, the distance from the pin 61 to the follower 60 is 
less than the distance between the pin 61 and the lower 
end 64 of the bell crank so that the distance the guide 
block 40 is moved vertically is a multiplication of the 
distance the follower 60 is moved horizontally when 
riding within the groove 33 of the rotating cam 25. Ad 
vantageously, this arrangement permits the use of small 
angles such as A (see FIG. 1) between adjacent cam 
surfaces 36 or 37 in the grooves 31 or 33, the angle A 
being about 40 to 45. Accordingly, the distance the 
followers 57 and 60 are moved horizontally is relatively 
short as compared to the distance the arm 13 is moved 
horizontally and vertically by the link 34 and bell crank 
35, respectively, and thus permits the cams to be ro 
tated faster than would be possible if the cams moved 
the arm directly. This in turn means a substantial in 
crease in the speed of the operation of the parts handler 
10. 
Another advantageous feature of the parts handler 

10 resides in the use of a spring 66 which coacts be 
tween the upper frame member 43 and the guide block 
40 to urge the latter downwardly so the small wheel 65 
is held yieldably in engagement with the lower end 64 
of the bell crank 35. Herein, the spring is telescoped 
over one of the guide rods 41 and is held in compres 
sion between the frame member and the top of the 
guide block. Accordingly, in the event a part should be 
come jammed when being lowered into the place posi 
tion 17, the spring will yield to prevent damaging the 
handler, 
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To assure accurate positioning of the head 51 of the 

arm 13 for placing the part in the place position 17, a 
stop 67 is located on the arm to engage a corresponding 
detent 69 on the guide block 40. Herein, the stop 
projects forwardly from the front surface 70 of the 
plate 53 on the inner end 39 of the arm to engage with 
the spring-loaded detent 69. The latter extends rear 
wardly from the back wall 71 of the guide block so that, 
when the arm is extended, engagement of the detent by 
the stop serves to position the head accurately within 
the place position. To position the head within the pick 
up position 16, the back wall 73 of the head engages a 
second spring-loaded detent 74 which projects for 
wardly from the front wall 75 of the guide block. When 
the head engages the detent 74, the return stroke of the 
arm is limited to accurately locate the head in the pick 
up position. Thus, the arm 13 is limited both in its for 
ward and rearward movement so as to position the 
head 51 accurately within the pick up and place posi 
tions. 
From the foregoing, it will be appreciated that the 

parts handler 10 of the present invention is particularly 
adapted for quick and accurate pick up and placement 
of parts and, in addition, is of a modular construction 
for easy installation of the machine 15. The increased 
speed in the operation of the handler is achieved by vir 
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tue of the use of the lever members 34 and 35 which 
enable the grooves 31 and 33 to be cut in the cams 24 
and 25, respectively, so that the angles A between the 
cam surfaces 36 and 37 of the grooves 31 and 33 are 
relatively small. This, in turn, enables the cams to be 
rotated faster because the followers 57 and 60 need be 
moved horizontally only short distances in order to 
move the arm 13 greater distances both vertically and 
horizontally to follow the predetermined path between 
the pick up and place positions 16 and 17. 

I claim as my invention: 
1. A parts handler adapted to pick up, transfer and 

place a part from a first position into a second position, 
said handler including a frame, a horizontal arm slid 
ably mounted on said frame for movement both verti. 
cally and horizontally along a predetermined path, said 
arm having an inner end portion and also having an 
outer end portion which projects from one side of said 
frame, means on the outer end portion of said arm for 
picking up and holding said part for movement with 
said arm along said path from said first position to said 
second position and for releasing said part at said sec 
ond position, and means for moving said arm along said 
path, said means including a guide block secured to 
said frame for vertical movement relative thereto, said 
arm being mounted on said block for vertical move 
ment therewith while still being free to slide horizon 
tally relative to said block, a lift cam rotatably mounted 
on said frame, a first lever member connected between 
said lift cam and said guide block to raise the latter on 
said frame, a stroke cam rotatably mounted on said 
frame, a second lever member connected between said 
stroke cam and the inner end of said arm to move the 
latter horizontally back and forth as the stroke cam is 
rotated, a common drive shaft journaled on said frame 
and carrying both of said cams, means for rotating said 
cams to move said arm along said path so as to pick up, 
transfer and place a part from said first position into 
said second position first and second pivotal connec 
tions securing said lever members to said frame, and 
first and second followers mounted on said lever mem 
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bers and positioned to engage said cams, said first 
member having one end spaced from said first connec 
tion a distance greater than the distance between said 
first connection and said first follower, said second 
member having one end spaced from said second con 
nection a distance greater than the distance between 
said second connection and said second follower, the 
ends of said lever members engaging said slide block 
and the inner end of said arm, respectively, so that, as 
said cams are rotated, the vertical and horizontal dis 
tances said arm is moved are greater than the horizon 
tal distances said first and second followers are moved 
by their respective cams. - 

2. A parts handler as defined by claim 1 including a 
spring mounted between said guide block and said 
frame to bias said block downwardly so the latter is 
held in engagement with the end of said first lever 
member and yet may be moved upwardly off the end 
of said first member to prevent damage to the handler. 
3. A parts handler as defined by claim 2 including a 

vertical guide rod secured to said frame and telescoped 
through an opening in said guide block to guide the ver 
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6 
tical movement of the block, said spring being tele 
scoped over said rod. 

4. A parts handler as defined by claim 3 wherein said 
arm comprises a horizontal bar telescoped through a 
hole in the guide block to slide in a horizontal direc 
tion, a head fastened to the outer end of said bar and 
adapted to support said pick up means, and a plate se 
cured on the inner end of the bar for engagement by 
the end of said second lever member to move the bar 
horizontally back and forth as said stroke cam is ro 
tated. 

5. A parts handler as defined by claim 4 including a 
first stop mounted on said plate and projecting toward 
said head for engagement with said guide block to limit 
forward movement of the arm to locate said head pre 
cisely in said first position, a detent on said guide block 
and projecting forwardly thereof and toward said head 
for engagement thereby to limit rearward movement of 
said arm to locate said head precisely in said second po 
sition. 
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