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Patented Apr. 11, 1944 2,346,352 

UNITED STATES PATENT OFFICE 
CAM OPERATED MACHINE 

Glen L. Boxell, Greentown, Ind., assignor to Gen 
eral Motors Corporation, Detroit, Mich., a cor 
poration of Delaware 

Application December 30, 1941, Serial No. 424,897 
(Cl. 29-84) 6 Claims. 

The present invention relates to improvements 
in assembling machines and more Specifically to 
machines used in production to a SSen be a plu 
rality of parts into a unit. 
In production of assemblies in which a number 

of parts are secured together to form a unit it is 
necessary to provide means to clamp the members 
together. Warious means may be used, such as 
rivets, Screws, bolts, etc. In maSS production it is 
necessary to assemble the units as far as possible 
automatically. . 

It is therefore an object of my invention to 
provide a means for applying Securing means to 
a plurality of parts to fasten them together in a 
unit. 

It is a further object of my in Vention to provide 
an assembly machine for tightening a plurality of 
securing means to fasten a SSembly parts together. 

It is a still further object of my invention to 
provide an assembly machine as described above 
which is automatic in its operation. 
With the above and other objects in view, 

which will become apparent as the specification 
proceeds, my invention will be best understood by 
reference to the following specification and claims 
and the illustrations in the accompanying draw 
ings, in which 

Figure 1 shows a side elevation of the machine; 
Figure 2 is a vertical sectional view of the 

indexing mechanism; 
Figure 3 is a sectional view taken on line 3-3 

of Figure 2; and 
Figure 4 is a vertical sectional view of one of 

the clamping means for the Work piece. 
Referring now to Figure 1, the frame of the 

machine shown generally at comprises a num 
ber of members rigidly bolted together and fixed 
in a vertical position on a bench 3 in any well 
known manner. An air-operated driving mecha 
nism, of any well known type, such as that used 
for driving Screws, is shown generally at 5, and is 
fixed to a support member slidably mounted for 
vertical movement on a vertical guide rod 9 fixed 
to a bracket shown generally at which is, in 
turn, fixed to a vertical frame post shown at 3. 
An air valve 5 for the air-operated driving mech 
anism has a valve stem 7 which is operated by a 
lever 9 pivoted at 2 to the support member 7. 
When the lower beveled end of the lever i9 Con 
tacts the beveled portion 23 of the bracket i.it 
admits air to the driving means and causes rota 
tion of the driver bit 25 in a Well knoWin mariner. 
The driving mechanism is shown in its depressed 
position with the bit 25 engaged in a screw of the 
assembly or work piece shown generally at 2, in 
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which position the air valve 5 is opened and 
rotation of the bit 25 takes place. 
The Work piece 27 is clamped in position on an 

L-shaped jig member 29 by means of manually 
operable Spring engaged and released clamping 
means, shown generally at 3 and in detail in 
Figure 4, and another spring operated manually 
released clamping means shown generally at 33 
and in detail in Figure 2. The clamping means 
3 is adjustably fixed to the frame post 3 by a 
clamp member 34 to exert downward pressure on 
the Work piece 27 and hold it in engagement with 
the horizontal surface of the jig. The clamping 
means 33, shown in detail in Figure 2, is pivoted 
to the jig member 29 and serves to exert horizon 
tal force on the Work piece to hold it in engage 
ment with the vertical Surface of the jig. Suit 
able locating means are provided on the jig sur 
faces, such as shown, which extend into depres 
Sions in the Work piece. 
AS best shown in Figure 2, this jig number 29 

is fixed to a table 35 keyed on the upper journal 
portion 37 of a cylindrical cam member 39. The 
cam member also has a lower journal portion 4 
and both of these journal portions are shown 
Supported for rotation by anti-friction bearings 
located in horizontally extending frame members 
43 and 45 interconnected by vertical frame mem 
bers 47 and 49, each having vertical V-shaped 
guideways 5? and 53, respectively, as best shown 
in Figure 3. A crosshead 55 is shown movably 
mounted in these guideways and is operably con 
nected to a piston rod 57 and piston 59 which is 
slidably mounted in an air cylinder 6 fixed to a 
downwardly extending frame member 63, as 
shown best in Figures 1 and 2. 
The crosshead 55 is provided with a cam oper 

atting Stud 65, and a clamp 6 is connected to both 
the Crosshead and a connecting rod 69 which is 
slidably mounted for vertical movement in 
aligned bearings in the frame member 43 and 
the horizontally extending portions of the bracket 

. The upper end of the connecting rod 69 is 
Connected to the Support member 7 for the air 
operated driving mechanism 5. 
The cylindrical cam member 39 is provided with 

a plurality of Straight and curved slots in the 
periphery thereof. The straight slots T are 
shown extending vertically or parallel to the axis 
of the cylindrical cam member and the curved 
slots 3 are shown extending angularly with re 
Spect to the axis of the can member between ad 
jacent vertical slots it. Each curved slot 73 ex 
tends from a point near the lower extremity of 
one of the vertical slots 7 to the top of the ad 
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jacent vertical slot and the cam stud 65 in the 
crosshead 55 is shown extending into the bottom 
portion of one of the vertical slots 7 below the 
point where an angular slot 73 intersects this 
vertical slot as best shown in Figure 1. In each 
vertical slot there is located a movable frog or 
switch point 75 and frog Supporting means 77, 
the details of which are best shown in Figure 2. 
The frog 75 is pivoted at 79 to the supporting 
means 77 which is fixed to the bottom surface of 
the slot by machine Screws. 
The frog is provided with a ramp surface 8 

extending angularly outward and downward from 
a point in the slot below the peripheral surface 
of the cam member 39 to a portion 83 of the frog 
which is flush with the peripheral surface of the 
cam member 39. The frog is also provided with 
a tail or stop portion 85 which contacts the bot 
tom of the Slot to maintain the portion: 83 flush 
with the peripheral Surface of the cam member. 
The portions of the frog are urged to the above 
mentioned position by a compression Spring 87, 
the inner end of which is carried in a counterbore 
89 in the bottom of the slot and the Outer end 
presses outwardly on the inner Surface of the 
frog 5. The bottom of the slot is undercut at 
9 to allow Sufficient inward movement of the 
lower end of the frog by downward movement of 
the can stud in each vertical slot past the 
ramp surface 8 and flush portion 83 of the frog. 
The portion 83 of each frog is provided with an 
angular surface cut therein, shown at 93 in Fig 
lure 1, which is flush with One Wall of an angular 
slot 73 extending into a vertical slot When the 
frog is urged to its outer position so that after 
downward movement of the cam stud in a ver 
tical slot past the frog the angular surface 93 
thereof serves as a switch point and causes, the 
cam stud to move upward through an angular 
slot 73 to rotate and index the cam member 39 and 
therefore the table 35, jig 29 and Work piece.2 
carried by the cam member. 
Any number of vertical or straight slots if may 

be provided in the cam member, as desired, with 
an angular or curved slot 73 connecting the 
straight slots, and the straight slots may be 
spaced angularly so that the Work piece may be 
indexed to any position desired for the entrance 
of the driver bit into a screw of the work piece 
When the can Stud is moved Successively upward 
through an angular slot 73 to an adjacent verti 
cal slot 7 and then downwardly to the bottom 
of a vertical slot. As the cam stud 65 is carried 
by the crosshead 55 and the driving machine is 
also connected with the crosshead by the Con 
necting rod 69, upward movement of the cross 
head causes the driving machine to be moved 
upward away from one screw and the Work to 
be indexed for driving of another screw by the 
next down stroke of the crosshead. 
The air cylinder 6 and its piston. 59 connected 

to the crosshead serves to reciprocate the CrOSS 
head and therefore cause the work to be suc 
cessively indexed for driving of any number of 
screws on the work piece in succession and also 
serves to control the operating mechanism pre 
viously described for the air valve 5 to cause 
the driving machine to operate When the screw 
driving mechanism is moved to lowest or screw 
engaging position, as shown in Figure 1. 
The air cylinder is provided with air openings 

85 and 9 at each end for the entrance of com 
pressed air and exhaust of air therefrom. Any 
well-known type of foot-operated valve and pip 
ing arrangement, not shown, may be used to 
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2,346,852 
cause upward or downward movement of the pis 
ton in the cylinder to cause Successive indexing 
of the work and successive driving of Screws in 
the work piece for an upward and downward 
stroke of the piston. 
While I have shown the driving means as en 

gaging and tightening a screw it could be used 
with a rivet or other type of device and should, 
therefore, not be limited to screws. 
I claim: 
1. In a machine of the type described compris 

ing a composite frame structure which includes 
rotatable work supporting and clamping means, 
an indexing can fixed to the Work Supporting 
and clamping means, said can being provided 
with an indexing slot, movable tool driving means 
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and reciprocating power means for moving the 
tool driving means toward and away from work 
supporting means and means on said recipro 
cating means in constant engagement with Said 
indexing cam slot for also causing rotation of the 
indexing cam only when the tool driving means 
is moved away from the Work supporting and 
(lamping means. 

2. In a machine of the type described compris 
ing a composite frame structure which includes 
movable indexing means comprising a rotatable 
cylindrical cam having a plurality of intersect 
ing slots extending angularly and parallel to the 
axis of the cam, a reciprocating stud movable in 
the slots and movable Spring biasing mechanical 
switching means on said cam to cause the stud 
to pass successively through adjacent angular 
and parallel slots to index the cam, work Sup 
porting means on the cam, screw driving means 
movable toward and away from the work Sup 
porting means and reciprocating power operated 
means operatively connected to the cam stud and 
movable Screw driving means to cause indexing 
of the work supporting means on alternate 
strokes of the power operated means. 

3. In a machine of the type described including 
a frame, Work Supporting means rotatably 
mounted thereon, can indexing means for the 
Work supporting means, said can indexing means 
being provided with parallel and angularly ar 
ranged and interconnected slot portions and a 
stud movable therein, tool driving means mov 
ably mounted on the frame and controllable 
power means operatively connected continuously 
to the tool Supporting means and said stud of 
said cam indexing means to cause the tool sup 
porting means to move toward and away from 
the work Supporting means and to operate the 
indexing means only upon movement of the tool 
supporting means away from the Work Support 
ing means. 

4. In a machine of the type described includ 
ing a frame, rotatable Work Supporting means 
mounted on the frame, indexing means for the 
Work supporting means, power operated tool driv 
ing means movably mounted on the frame, said 
power operated tool driving means including 
movable power control means for controlling the 
application of power thereto, a can surface on 
said frame to cause movement of the control 
means, and controllable power means mounted 
on said frame and operably connected to the tool 
driving means and indexing means simultane 
Cusly to cause the power operated tool driving 
means to be moved toward the work supporting 
means an amount necessary for the power con 
trol means to engage the frame cam surface and 
to cause operation of the tool driving means, said 
controllable power means also being adapted to 
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cause the power operated tool driving means and 
power control means therefor to be moved a Way 
from the Work supporting means to stop Oper 
ation thereof and simultaneously cause Operation 
of the indexing means. 

5. In a machine of the type described including 
a stationary frame, work supporting means ro 
tatably mounted on the frame, cam indexing 
means for Said Work Supporting means, said can 
indexing means including a cam operatively con 
nected to Said Work supporting means and hav 
ing parallel or locking slot portions and angular 
or indexing slot portions between said parallel 
portions and an indexing stud movable in said 
Sot portions, driving means Supported for re 
ciprocating movement on said frame, a tool op 
erated by the driving means, and power operated 
means Supported on the frame operatively con 
nected directly to both said indexing stud and 
said tool driving means to cause reciprocating 
movement thereof, thereby to cause the driving 
means and tool to be moved toward the Work 
supporting means Without causing indexing of 
said Work Supporting means and to cause reverse 
movement of the driving means and tool and 
simultaneous indexing of Said Work Supporting 
eas. 
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6. In a machine of the type described including 

a supporting frame, a rotatable work supporting 
member carried by the frame, indexing means 
connected to the member, the indexing means 
comprising an indexing cam having intersecting 
straight and curved slots, a reciprocable can 
stud movable in the slots, and movable spring 
biased mechanical SWitching means Supported 
on the cam, said switching means being operable 
by One-Way movement of the Stud in the Straight 
slots to cause Subsequent movement of the stud 
in the curved slots by reverse movement thereof 
to index the cam, an air operated screw driving 
mechanism reciprocably mounted on the frame, 
said mechanism being operably connected to the 
can stud and having an air admission valve op 
erable only by contact with a frarine projection 
upon a predetermined movement of the stud in 
each straight slot, and a Second air operated 
mechanism operably connected to the can stud 
to reciprocate both the stud and interconnected 
air operated screw driving mechanism relative to 
the work Supporting member. 

GLEN T. BOXEL. 


