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DEVICE 

George T. Harcourt, Detroit, Mich., assignor to 
Chicago Pneumatic Tool Company, New York, 
N. Y., a corporation of New Jersey 

Application March 30, 1935, Serial No. 13,842 
15 Claims. 

This invention relates to machines for riveting, 
punching, or the like, by means of which the rivets 
or other material operated on are subjected to 
Squeezing or pressing action, as distinguished from 
a series of blows. For convenience, certain of 
the objects of the invention will be described with 
reference to a riveting device, although the im 
provements to which they relate may also be em 
bodied in a machine for punching holes in metal 
plates. 
One of the objects of the invention is to provide 

a hold-down device which clamps the plates that 
are to be riveted to each other and holds the rivets 
firmly in the proper position before any riveting 
action takes place. 
Another object is to enable the hold-down de 

vice to clamp one or more metal sheets or plates 
in proper working position, irrespective of the 
thickness of the sheets. 
A further object is to operate the hold-down 

device by a piston which also operates the power 
plunger without causing any appreciable reduc 
tion in the power applied to the plunger. 
A still further object of the invention is to pro 

vide a high ratio between the pressure of the 
plunger against the rivet and the force of the 
piston which actuates the plunger. 
Another object is to move the plunger first rap 

idly toward the rivet and then more slowly but 
With increasing force. m 
A feature of the invention resides in power 

transmitting mechanism between the piston and 
plunger which operates with a minimum of fric 
tion. 's 

Still another object is the provision of a punch 
with positive means for withdrawing the piercing 
tool from the Work. 
Another feature of the invention resides in an 

arrangement for maintaining the operative rela 
tion between the hold-down device and the work 
until the piercing tool has been withdrawn. This 
feature is particularly useful in operating upon 
material tending to cause the piercing tool and 
hold-down device to become stuck. 
An additional feature of the invention resides 

in a novel valve mechanism which is simple in 
construction and easy to manipulate. 
Other objects and features of the invention will 

appear more clearly from the following descrip 
tion taken in connection with the accompanying 
drawings and appended claims. 

In the drawings, which illustrate two alterna 
tive embodiments of the invention, Fig. 1 is a view. 
of a riveting machine shown partly in elevation 
and partly in section along a plane indicated by 
the arrows -f in Fig. 2, the valve lever being 
shown in the inoperative position. and the piston : 
at the rear end of the cylinder; . . . . . ... . . 

Fig. 2 is an end elevational view of the machine 
60 shown in Fig. 1; 

(C1, 74-110) 
Figs. 3 and 4 are fragmentary sectional views 

looking downwardly as indicated by arrows 3-3. 
and 4-4 respectively, in Fig. 2; 

Fig. 5 is a view similar to Fig. 1 showing the 
parts in the position that they occupy after the 
piston has moved forwardly far enough to engage 
the hold-down device with the work; 

Fig. 6 is another view similar to Fig. 1 but show 
ing the piston at the beginning of its rearward 
stroke; 

Fig. 7 is a fragmentary sectional view looking 
downwardly along the broken line 7-7 of Fig. 1; 

Fig. 8 is a longitudinal sectional view of the 
yoke frame looking in the same direction as Fig. 1; 

Fig. 9 is a cross section extending through the 
yoke frame as indicated by the arrows 9-9 in 
Fig. 8: 

Fig. 10 is a fragmentary cross section, indicated 
by arrows 0-0 in Fig. 8 and showing the upper 
portion of the yoke frame; 

Fig. li is a schematic diagram illustrating the 
Valve arrangement; 

Fig. 12 is a sectional view of a punching ma 
chine showing the piston at the beginning of its 
Working Stroke; and 

Fig. 13 is another view of the machine shown 
in Fig. 12, with the piston at the beginning of its 
return stroke. w 

The embodiment illustrated in Figs. 1 to 11 
inclusive comprises a yoke 5 whose upper por 
tion f6 is dovetailed to fit a yoke frame 7. As 
shown best in Figs. 8 and 9, the yoke comprises 
a body portion 8 of arcuate shape open at the 
bottom and having two depending walls 9, the 
lower ends of which are provided with tongues 20, 
which are slidably mounted in grooves 2 on the 
yoke. Bolts 22 hold the yoke and yoke frame 
rigidly in assembled relation. The rear end of 
the yoke frame has a cylindrical projection 24, 
whose lower end is provided with a slot 25 of 
the same thickness as the space between the walls 
9, and a narrower slot 26. A cylinder 28 having a flange 28a at its forward 
end is sleeved over the projection 24. Screws 29 
secure the cylinder flange to a flange Ta on the 
yoke frame 7. Mounted within the cylinder is 
a piston 30 having a piston rod 3 extending 
through packing 32 in a cup-shaped member 33. 
The cup-shaped member has a threaded connec 
tion with the projection 24 on the yoke frame and 
provides a front head for the piston chamber. 
Any suitable means may be provided for con 

trolling the admission of air to the cylinder for 
reciprocating the piston... As shown in the draw 
ings the valve mechanism' is contained within a 
housing 35 which is cast integrally with the yoke. 
frame. The housing 35 has a threaded open 
ing 36 at its upper end for connection with a 
supply pipe 37 for the admission of live air or 
other motive fluid. Four valve members, 39, 40, 
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4, and 42, are arranged in the housing 35, each 
member having a cylindrical stem provided with 
a head at one end, and all valve members extend 
ing in a horizontal direction. Valve member 39 

S is mounted within a stem receiving bore 39a, a 
front counterbore 39b and a rear counterbore 39c. 
Similar bores and counterbores 40a, 40b, c, and 
4a, 4f b, 4c, and 42d, 42b, 42c are provided for 
the other valve members 40, 4 ?, and 42 respec 

10 tively. Each rear counterbore is closed by a plug 
45 and a spring 46 extends between the plug and 
the head of the valve to urge the latter towards 
its seat, thereby to cut of communication between 
the front and the rear counterbores. 

15 Movement of the valve members against spring 
pressure is accomplished by means of a lever 46 
pivotally mounted on a horizontal pin 47 sup 
ported by ears 48 at the front of the housing 35. 
Throttle handle 50 is secured to one end of the 

20 lever to provide means for manipulating the 
latter. The valve lever 46 has three positions 
of adjustment; neutral, as shown in Fig. 1, which 
permits Seating of all valve members; forward, 
as shown in Fig. 5, in which only the upper valve 

25 members 39 and 40 are forced off their seats; 
and reverse, as illustrated in Fig. 6, in which 
only the lower valve members 4 and 42 are 
unseated. 
The rear end of the cylinder 28 is connected 80 to the valve housing 34 by means of a pipe 52 

which extends through cylinder flange 28a and 
communicates with passage 52a, which is con 
nected at all times to counterbores 39b, 42c. 

35 The cylindrical projection 24 of the casting has 

the cylinder to a set of passages 54a in the valve 
housing which are connected to counterbores 4 lb 
and 40c. Live air passages 55 connect the supply 
pipe 37 with the rear counterbores 39c. and 4 lic, 

40 while exhaust ports 56 vent the front counter 
bores 40b and 42b to atmosphere, or other suit 
able exhaust. 
The Operation of the valve mechanism will be 

understood more clearly by reference to the 
schematic diagram in Fig. 11. When the valve 
lever 46 is in neutral position, all of the valve 
members are seated and cut of communication 
between the front and rear counterbores, and 
therefore between the respective ends of the cyl 
inder and the live air and exhaust ports. When 
the throttle handle is moved to the forward po 
sition, which is shown in Fig. 5, the upper set 
of Valve members 39 and 40 are forced of their 
Seats and thereby establish communication be 
tween counterbores 39a and 39b and also be 
tween 4.0a and 40b. Live air is admitted to the 
rear end of the cylinder through counterbores 
39c, 89b and passages 52a and 52. At the same 
time valve member 40 opens the front end of the cylinder to exhaust through passages 5,54a, 
and 56. As a result, the piston is driven for 
Wardly. When the throttle handle is rocked 
to the opposite, or Fig. 6 position, valve members 
if and 42 are forced off their seats thereby ad 
mitting live air to the front end of the cylinder 
through passages 54a and 54, and simultaneously 
exhausting the rear end through passages 52 
and 52a, as a result of which the piston is re 

70 turned to its Fig. 1 position. 
The power transmitting mechanism actuated 

by the piston will now be described. The front 
end of the piston rod 3 has a recess 57 which 
receives a portion of a yoke member 58. A 

75 threaded rod 59 holds the yoke member securely 

a passageway. 54 leading from the front end of 

to the piston rod. The yoke member supports 
a central roller 60a and two side roilers 60b. 
The side rollers are guided at the top by track 
62 removably attached to the casting T. Rollers 
60b also rest upon two levers 63b pivoted at 
their rear end to a pin 64 extending across slot 
26 in the projection 24 on the casting. Each of 
the side levers b, at its front end, is provided 
with a nose 65 whose upper and lower edges are 
rounded for pivotal engagement with a hook 
shaped arm 66. There are two of these arms 
arranged in spaced relation and connected at 
the bottom with a sleeve 67 reciprocably mounted 
in vertical bore 68 in the yoke 5. 
The sleeve 68 is aligned with a dolly or work 

Supporting means 70 on the yoke 5, and the 
purpose of the sleeve is to act as a guide and 
hold-down device during the riveting operation. 
A power plunger 7 is slidably, mounted within 
the sleeve and projects beyond the upper end 
of the latter. The upper end of the plunger 
has a slotted head 72 situated between the two 
hook-shaped arms 66 on the sleeve. This head 
provides a socket for the rounded nose 73 of a 
lever 63a. The lever 63a lies between the out 
side levers 63b and is pivoted at its rearward 
end to a pin 74 carried by the outside levers. 
Pin 74 provides a movable fulcrum point for 
the central lever and is situated a slight distance 
forwardly of the fixed pin 64 about which the 
side levers turn. From the above description 
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it will be seen that the power plunger 7 and . 
hold-down sleeve GT are carried by the central 
lever 63a and side levers 63b respectively at the 
front ends of the latter. 
The levers are urged upwardly by a wire spring 

75 of generally U-shape in plan view, as seen in 
Fig. 7. The mid portion of the spring is in the 
form of a short horizontal arm 76 which engages 
the lower edge of the intermediate lever 6a 
and forces it upwardly. Integrally connected 

40 

with the horizontal arms are three sets of par 
allel arms, each set being in a different plane 
and adjacent sets being separated by coiled por 
tions which surround pins 79 supported by 
the yoke frame 7. The rear ends of the parallel 
arms terminate in inwardly projecting end por 
tions 80 bearing upwardly against side levers 3b. 
The upper edge of the central lever 63a is uni 

formly straight, and so arranged that the cen 
tral roller 60 passes over this edge for substan 
tially the entire length of the lever, and forces 
lever a downward with a wedging action of 
increasing pressure. The side levers, however, 
are of such shape that they do not come into 
direct contact with the rollers excepting for a 
short distance along the upper edges sic. 
The operation of the riveting machine shown 

in Figs. 1 to 11 inclusive is as follows: Assume 
that the parts are in the Fig. 1 position with 
the piston 30 at the rear end of the cylinder 
and the levers 63a and 63b elevated by the 
Spring 5. The operator turns the throttle han 
dle 0 to the forward or Fig. 5 position thereby 
admitting air to the rear end of the cylinder 
for driving the piston forwardly as described 
hereinbefore. Movement of the piston through 
a slight distance causes the rollers to pass over 
the upper edges of the three levers tending to 
Wedge them downwardly. Arm 76 on spring is 
holds the front end of the central lever in raised 
position while the rear end is depressed. Pin 
7, which acts as a fulcrum for the central lever, 
continues to drop with the side levers until the 
latter are positively stopped by the engagement 
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of the hold-down sleeve 67 with the material 
M upon which the machine operates. The oper 
ation of the sleeve 67 is also effective to square 
up the rivet in proper relation to the plunger 7. 

Fig. 5 shows the parts of the riveting machine 
in the position occupied just after the hold 
down sleeve 67 has been operated and move 
ment of the fulcrum pin 74 has been arrested. 
Continued forward movement of the piston 
causes the central roller to act as a wedge upon 
the lever 63a which operates the power plunger. 
The plunger starts to move rapidly due to the 
high ratio between the total length of the lever 
and the distance separating roller 60a from the 
fulcrum 74. As the roller 60a, moves away from 
the pivot point 7 and toward the plunger, this 
ratio decreases and further movement of the 
plunger is less rapid but is capable of exerting a 
greater force. By the time the piston, reaches 

20 the extreme forward position, which is illustrated 
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in Fig. 6, the downward pressure transmitted 
to the plunger is practically equal to the vertical 
component of the wedging force applied to the 
lever 63d by the roller. This vertical component 
is many times greater than the horizontal com 
ponent (which corresponds to the forward pres 
Sure of the piston) due to the constantly decreas 
ing angle of inclination of the upper edge of lever 
63a. Thus the plunger 7 is forced against the 
rivet with a pressure many times greater than 
the force of the piston 30. 

After the rivet has been operated on, the op 
erator throws the throttle lever 50 to reverse 
position which is illustrated in Fig. 6. As the 
piston moves rearwardly, plunger 7 is lifted by 
spring 75. The hold-down sleeve does not ac 
Company the plunger in this upward movement 
for the reason that upward spring pressure 
against the central lever tends to rock the lever 
about the surface of roller 60a and thereby holds 
the pivot pin 74 in. depressed position. When 
the rollers approach the pivot pin 4, the hold 
down sleeve is raised under the influence of the 
free ends 80 on spring 75. Thus the hold-down 
sleeve is held against the material M until after 
the power plunger has been withdrawn by the 
Spring. 

Figs. 12 and 13 illustrate a punching machine 
embodying certain features of the invention. 
Several of the parts of the riveting machine in 
Fig. 1 may be employed in the punching device. 
These include the yoke f 5, yoke frame 7, cylin 
der 28, valve mechanism, piston rod 3 ?, rollers 
60a and 60b, and track 62 all arranged substan 
tially the same as in the riveting machine. 

In the punching machine, the levers are ar 
ranged in a modified relationship, designed to 
provide positive means for withdrawing the 
punch from the sheet or other material in which 
the punching tool may be stuck. Referring to 
Figs. 12 and 13, the hold-down sleeve 87 has a 
pivotal connection at its upper end with two side 
levers 88b which are pivoted at their rear ends 
to the fixed pin 89. A punching tool 90, received 
within the sleeve, is carried at its upper end 
by a socket head 9 which pivotally receives the 
front end of the central lever 86a. Levers 88a. 
and 88b are pivotally connected to each other 
by a pin 92, spaced a substantial distance from 
the ends of both side and central evers. One 
or both of the side levers has a heel 93 adjacent 
the pin 89 which has an arcuate surface adapted 
to be engaged by cooperating roller 60b when 
the piston is at its rearmost position. The top 
edge of the Central lever has two angularly dis 

posed surfaces 88c and 88d both engageable with 
the roller 60a. A spring 95 urges both the cen 
tral and side levers upwardly. 

In the operation of the punching device, for 
Ward movement of the piston causes the side 
rollers to bear upon the levers 88b to lower the 
hold-down sleeve 87 into operative relation with 
the dolly 96 and the sheets S or other material 
to be punched. When the side levers are de 
pressed, they lower the pin 92, thereby with 
drawing the central lever from the path of the 
roller 60a and permitting the latter to move for 
Ward. After the rollers reach the approximate 
position of the pin 92, roller 60a engages the 
edge 88d of the central lever and further move 
ment of the roller along this edge forces the lever 
and punching tool downwardly with increasing 
pressure, 
After the hole has been punched, the operator 

turns the throttle lever to reverse position and 
the piston starts rearwardly, the parts being then 
in the position shown in Fig. 13. The sleeve 87 
is held down due to the grip of the sheets S on 
the sleeve and on the punch 90. When the roll 
ers reach the edge 88c on the central lever, the 
pressure of the roller against the lever tends to 
lower the pivot pin 92. The pivot pin cannot 
move down inasmuch as the sleeve 87 is still 
firmly against the sheets and, therefore, the op 
posite end of the central lever 88a must pull 
up and the sheets are stripped from the punch. 
AS Soon as punch is clear from the sheets the 
Spring forces all the levers up against the roll 
ers and when the piston completes its return 
stroke the levers again take the position shown 
in Fig. 12. 
The heels 93 on the side levers cooperate with 

the rollers to restore these levers to the normal 
or Fig. 12 position. The combination of the heel 
and the Spring assures full open position and ac 
curate control on the down stroke of the punch 
90. In other words, the spring acts to prevent 
the punch and sleeve from suddenly dropping 
When the roller leaves the heel on the forward 
stroke. 

Both forms of the invention utilize a central 
or plunger-operating lever which has a movable 
fulcrum that comes to rest in response to the 
Seating of the hold-down device. As a result 
of this construction, operation of the power 
plunger or punching tool is delayed until the 
hold-down device has been operated, whereby no 
power is spent on the hold-down mechanism 
during the riveting or punching action. 
The novel arrangement of levers acts as a dif 

ferential to permit the piston to move for a full 
stroke irrespective of the length of stroke of the 
hold-down sleeve, which varies in accordance with 
the thicknesses of the materials to be clamped. 
During the greatest part of the stroke of the 
piston, the rollers do not engage the outside or 
hoid-down levers directly but transmit their 
pressure through the central or power plunger 
lever. Within wide limits, the hold-down levers 
may come to rest at any position and further 
movement of the rollers is not interfered with 
but is effective to rock the central lever about 
a fixed fulcrum, v 
The invention is not restricted in its applica 

tion to riveting and punching machines. The 
principles described herein may be employed for 
pulling nails or wedges and are particularly ad 
vantageous where power must be applied to ob 
tain a grip on the piece to be pulled, such as a 
nail with the head buried. The invention may 
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4 
also be used in assembling operations where 
bushings or pins are to be pressed into place. 
The hold-down device may be used to square up 
the bushing or pin so that the power plunger 
will press it into the hole properly and not cut 
the hole or deform the pin or bushing. 
A further advantage of the illustrative embodil 

ments of the invention is that they may be used 
in places where the rivet or other device operated 
on is close to a wall or at any place where the 
work requires a compression action similar to 
that of pliers. 
What is claimed is: 
1. A mechanical movement comprising a 

power operated piston, a frame having a track 
extending parallel to the piston, one or more 
rollers carried by the piston and engaging the 
track, a power plunger extending at right angles 
to the axis of the piston, a lever pivotally Sup 
ported in the frame and operatively connected at 
one end with the power plunger, and a roller car 
ried by the piston adapted to roll Over the lever 
and cooperate with the track to form a Wedge 
for forcing the lever and power plunger away 
from the track. 

2. A mechanical movement according to claim 
1 in which the last-mentioned roller engages a 
straight edge on the lever at an acute angle to 
the track, and said roller moves along this edge 
away from the pivotal support for the lever, 
whereby the moment of the force tending to turn 
the lever increases as the piston moves forwardly. 

3. A mechanical movement according to claim 
1 in which the ever is adapted to move the power 
plunger in both directions and the lever is urged 
toward the track by a spring. 

4. A power Operated machine comprising a 
yoke, said yoke being perforated to receive a 
power plunger, a yoke frame connected to the 
yoke and providing a housing in which the 
plunger is received, a track Supported by the 
yoke frame at the upper wall of the housing, a 
lever pivotally connected to the plunger at its 
forward end, a pin for pivotally supporting said 
lever, the upper surface of said lever converging 
toward the track in a forward direction, a power 
operated piston carrying One or more rollers at 
its forward end adapted to ride over said track 
and cooperate with the latter to form a wedge 
for forcing the lever downwardly, a carrier for 
said supporting pin, and yieldable means for 
urging said carrier and pin upwardly against the 
pressure of the piston. 

5. A power operated machine comprising a 
frame, a power plunger mounted for reciproca 
tion in said frame, a hold-down device having 
One or more parts reciprocating in a direction 
parallel to the power plunger, a pair of elongated 
levers arranged side by side and connected at 
their forward ends to the plunger and hold-down 
device respectively, the rear end of the hold-down 
lever being pivoted on a pin fixed to the frame 
and the rear end of the plunger lever being piv 
oted on a pin carried by the hold-down lever. 

6. A power operated machine comprising a 
frame, a dolly supported thereby, a power plunger 
and a hold-down device, each carried by the frame 
and movable toward and from the dolly, a lever 
mounted in the frame and connected to the 
plunger, power means for operating"the lever, and 
means responsive to the movement of the lever 
for operating the hold-down device. 

2,082,834 
7. A power operated machine comprising a 

frame, a dolly supported thereby, a power plunger 
and a hold-down device, each carried by the 
frame and movable toward and from the dolly, 
a power operated piston, means responsive to 
movement of the piston for moving the hold 
down device toward the dolly, and mechanism for 
transmitting power from the piston to the 
plunger, said mechanism becoming effective au 
tomatically at the time that movement of the 
hold-down device is arrested. - 

8. A power operated machine according to 
claim 7 in which the power transmitting mecha 
nism Comprises a lever connected to the plunger 
and adapted to Swing, in response to pressure by 
the piston, about a pivotal support which is 
adapted to yield while the hold-down device is 
free and to be arrested automatically at the same 
time as said device. 

9. A power operated machine according to 
claim 7 in which the power transmitting mecha 
nism comprises a lever pivoted to the plunger, 
said lever being actuated by the piston and being 
mounted upon a floating carrier which becomes 
Stationary in response to arrest of the hold-down 
device by the dolly. 

10. A power operated machine according to 
claim 7 in which the power transmitting mecha 
nism comprises a lever pivotally supported by the 
frame for actuating the hold-down device and a 
Second lever pivoted to the first lever for actuat 
ing the power plunger, and the power of the pis 
...ton is transmitted to the first lever through the 
second lever. 

11. A power operated machine according to 
claim 7 in which yielding means are provided for 
holding the plunger and hold-down device in in 
operative position relative to the dolly. 

12. A power operated machine comprising a 
frame, a dolly supported thereby, a plunger 
mounted in said frame and reciprocable toward 
and from the dolly, a hold-down device movable 
toward and from the dolly, a piston for actuating 
Said plunger and hold-down device, means re 
sppnsive to forward movement of the piston for 
moving first the hold-down device, then the 
plunger, toward said dolly, and means for with 
drawing first the plunger and then the hold 
down means on the return stroke of the piston. 

13. A power operated machine according to 
claim 12 in which the withdrawing means com 
prises springs normally urging the plunger and 
device upwardly and positive means for forcing 
the plunger upwardly. 

14. A power operated machine according to : 
claim 12 in which the withdrawing means com 
prises a lever operated by the piston during the 
return stroke, said lever being connected to the 
punger to move the latter positively in both di 
rections. 

15. A power operated machine according to 
claim 12 in which the withdrawing means com 
prises a lever operated by the piston during the 
return stroke, said lever being connected to the 
plunger and adapted to rock about a fulcrum car 
ried by a member connected to the hold-down de 
vice whereby said lever positively forces the hold 
down device downwardly and the plunger up 
Wardly at the same time. 
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