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Patented Dec. 19, 1944 2,365,538 

UNITED STATES PATENT OFFICE 
RIVETING TooL 

Howard R. Fischer, Detroit, Mich., assignor to 
Chicago Pneumatic Tool Company, New York, 
N. Y., a corporation of New Jersey 

Original application November 18, 1939, serial No. 
305,204. Divided and this application April 10, 
1943, Serial No. 482,575 

Claims. (C. 78-48) 
This invention relates to portable power tools 

and particularly to fluid pressure operated tools 
for riveting 'and the like. 

This is a division of application Serial No. 
305,204, filed November 18, 1939. The original 
application is in the names of Howard R. Fischer 
and Edward W. Stevens but the Subject matter 
covered by the present case is the sole invention 
of said Fischer. 
An object of the invention is to provide a fluid 

pressure operated tool which, although capable of 
applying a high pressure, is Small, compact and 
Well adapted for use in COSe quarters. 
Another object of the invention is to construct 

the tool of a plurality of sub-units which are ad 
justable and interchangeable to permit modifi 
cation of the tool in accordance with the re 
quirements of a particular class of Work. 
A further object is to provide a tool which may 

be utilized advantageously in a System wherein 
the power generating means is located remote 
ly from the tool which is held and applied to the 
work by one hand of the operator. 

In carrying out these objects there has re 
Sulted a hand held power driven implement com 
prising a cylinder, a pressure fluid operated 
piston reciprocable therein, a handle for said 
implement, the cylinder and handle each having 
an abutting face disposed in a plane inclined 
about 45 degrees to the axes of the cylinder 
and handle respectively, whereby the handle and 
cylinder may be held in abutting engagement 
selectively in line with each other or at right 
angles to each other, a pilot portion on One of 
the elements providing a SWivel connection, and 
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fluid conducting passages extending between the 
handle and cylinder and arranged to be open 
in either position of the elementS. 
Other objects and structural details of the in 

vention will be apparent from the description 
which follows When read in conjunction with the 
accompanying drawing which is a longitudinal 
section of a riveting tool constructed according 
to the present invention. 

Referring to the drawing, the tool here dis 
closed as embodying the invention is one unit of 
an assembly further comprising a power gen 
erating unit which is connected to the tool by 
flexible fluid conducting hose lines and is rela 
tively stationary or rolled along the floor while 
the gun is applied to working positions within 
the range of the hose lines. The tool is a gun 
adapted for the work of squeeze riveting and 
represents the terminus of a hydraulic system 
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the operator holding the gun who manipulates 
means on the gun to effect by remote control 
variations in the flow of pressure fluid through 
the interconnecting hose lines. 
The riveter is composed of Several cooperating 

Sections or Sub-units each detachable from the 
other to facilitate assembly and replacement Or 
Servicing. These sections are, broadly, a handle 

, a cylinder f2, a piston assembly including a 
piston rod f3, and a yoke 4. The handle is 
recessed to receive a pilot portion 5 integral 
with cylinder f2 and extending therefrom at an 
angle of 45 degrees relative to the axis of the 
main part of the cylinder. The handle and 
cylinder 2 are secured together by means of 
screws 6 and are so connected that fluid con 
ducting passages formed in each element are 
joined to define in effect two passageways 7 and 
7 leading respectively into the upper and lower 

ends of a piston chamber 9 in the cylinder 2. 
Reciprocable within the chamber 9 is a piston 
head 2 movable from end to end of the chamber 
under the force of oil pressure Supplied alter 
nately through passageways 7 and 8. The 
piston rod 3 is secured to the piston head and 
extends downwardly through a bushing or cylin 
der extension 22 Screwed into the lower end of 
the cylinder 2. The upper end of the exten 
sion 22 closes the lower end of the cylinder 2 
to form 'the piston chamber 9. Packing 23 
positioned within the extension 22, about the 
piston rod 3, acts to prevent the seepage of 
fluid downward between the rod and the exten 
sion. The extension 22 projects below the cylin 
der f2 and the projecting portion thereof passes 
through a bore 24 formed in the upper end of the 
yoke 4, thus establishing a swivel connection 
between the extension and the yoke. In order 
that the yoke may be held from slipping off the 
extension a split locking ring 25 is provided 
which fits in the complementary recesses or 
grooves cut in the extension and yoke. The yoke 
4 is normally locked against axial movement 
relative to the extension by an annular groove 
26 in the extension cooperating with a lock 
plunger 27 which fits a radial bore 28 in the 
yoke. A screw 29 secured in the bore 28 supports 
a Spring pressed plunger 3, which acts against 
the lock plunger 27 to hold it in the annular 
groove. 26. The screw 29 supports a transverse 
pin 32 which projects through an annular recess 
in plunger 3 to limit its movement in both di- . 
rections. A plurality of circumferentially 
Spaced bores 33 extend radially inward from the 

originating in the generator and controlled by 55 annular groove. 26 and are arranged selectively 
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to receive a locking plug 34, if it is desired to 
inhibit SWivel movement and hold the yoke 4 in 
a Selected position of adjustment relative to 
cylinder 2 and handle f. 
The piston rod 3 extends through the lower 

end of the cylinder extension 22 and overlies an 
anvil head 35 formed on the yoke f4. In ac 
Cordance With the usual construction of devices 
of this type a reciprocable contact head or die 
36 is positioned in the lower end of the rod 3 
and a similar die 3 is positioned in the anvil 
head 35. It will be further noted, in connection 
With the piston assembly construction that the 
piston rod 3 is detachably secured to the piston 
head 2 in order that it may be removed for 
individual Servicing in any respect. The up 
per end of the piston rod 3 is formed with a 
head 38 wich extends into a recess 39 in the 
piston head 2. A plurality of locking balls 4 
are positioned below the head 38 in a groove cut 
in the inner wall of the piston head 2 f and nor 
mally hold the piston rod 3 With its head locked 
Within the receSS 39. A removable retaining ring 
42 is also positioned within the recess 39 below 
the locking. balls 4 and serves to retain the 
balls in locking position. 
An important feature of the riveter is the ease 

With which it may be adapted for use in opera 
tions of varying requirements. Each of the 
principal elements of the unit is interchangeable 
with other elements of different construction and 
a variety of combinations of these elements may 
be produced. The cylinders 2 wary chiefly in 
the diameter of their piston chambers and the 
Selection of a particular cylinder is determined 
by the size of the rivets to be headed. The han 
dle also is replaceable and may be secured to 
the cylinder 2 in either of two positions: at right 
angles to the cylinder or Substantially in line 
thereWith. In the drawing the handle and cyl 
inder are arranged at right angles, but to change 
the position to one of alignment it merely is 
necessary to remove the screws 6 and reinsert 
them after turning the handle through an arc of 
180 degrees relatively to the cylinder about the 
axis of pilot portion 5. It will be noted that the 
Separate paSSages in the cylinder 2 and handle 
: which comprise the passageway 8 are placed 
in communication with each other through an 
annular groove 63 surrounding pilot portion 5 
and formed by the registering of individual re 
cesses in the adjacent ends of the cylinder and 
handle. Thus, the handle may be turned to any 
extent relatively to the cylinder and communica 
tion between the passages comprising passageway 
8 will also be maintained through the groove 43. 

Passageway extends through pilot portion 5 
and therefore also is alwayS Open. 

Pressure fluid for actuation of the piston 2 is 
delivered to the base of the handle by a pair of 
hose lines, one of Which is attached to the riv 
eter by a coupling 343 and communicates With the 
passageway . The other of the pair of lines is 
attached to the riveter by another coupling (not 
shown) and communicates through a port 45 
with the passageway 8. 

If it is desired to operate the gun as an inde 
pendent machine the supply of pressure fluid to 
the passageways and 8 may be placed under 
the control of any known valve means which is 
adjustable to connect the passages alternatively 
to the source of pressure and to exhaust. In the 
present instance, however, the riveter is adapted 
for use in conjunction With a power generator, 
the operation of which is controlled by com 
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2,865,538 
pressed air bleeding means preferably located on 
the gun. A compressed air hose line (not shown) 
Connects the generator and riveter, being at 
tached to the gun by a coupling 46 at the base 
of handle . Air passing from the generator 
through the hose line enters a bore 47 and, at 
the Will of the operator, exhausts through a bush 
ing 48 and port 49 therein communicating with 
the atmosphere. Such a flow operates (in a 
manner not essential to an understanding of the 
present invention) to initiate a cycle of machine 
Operation during Which the piston 2 and rod 3 
descend to upset the rivet and then return up 
ward in preparation for a new cycle. The escape 
of the air from bore 47 is controlled by a valve 5 
at One end of a stem 52 reciprocable Within the 
bushing 48. The valve 5 is pressed by a spring 
53 to a Seated position on the bushing 48 and, 
When So Seated, cuts off the flow of air from bore 
47 to exhaust port 49. Opening of the valve 5 f is 
accomplished by applying pressure to the oppo 
site end of stem 52, a trigger 54 being provided 
for this purpose. The trigger 54 is pivoted at 55 
and When rocked in a clockwise direction (as 
Viewed in the dra Wing) unseats the Valve 5 and 
allows the air to pass to atmosphere. The valve 
5 is illustrated as fully open but it preferably is 
moved to Such position in Step-by-step fashion 
in order that the rate of flow of the escaping fluid 
Will vary. According to the construction of the 
power generator Such a method of manipulating 
the trigger 54 causes the cycle of operation to be 
conducted in Successive stages. First the trigger 
54 is moved to an intermediate position and a 
relatively low pressure is applied to the rear of 
pistOn 2 to engage or 'set' the rivet. When 
the Operator observes that this step of the oper 
ation is Satisfactorily completed he continues 
actuation of the trigger 54 until valve 5 is fully 
open whereupon the pressure in back of piston 
2 is intensified and the rivet is "headed.' Upon 
release of the trigger 54 or through the action 
of automatic means, independent of the trigger, 
the flow of hydraulic fluid through the passage 
Ways 7 and 8 is reversed and the piston 2 is 
returned upward in chamber 9 thereby separat 
ing the dies 36 and 37. 
While the invention has been described with 

particular reference to a compression riveter it 
is Susceptible of embodiment in riveting and like 
tools of the type which operate with a pulling 
action. 
What is claimed is: 
1. A portable compression riveter comprising 

a cylinder providing a piston chamber, a piston 
reciprocable therein, one end of the cylinder be 
ing adapted to support a yoke, the other end of 
the cylinder having a pilot portion projecting at 
an angle of about 45 degrees to the axis of the 
cylinder, said piston and yoke being adapted to 
carry complementary dies engageable. With op 
posite ends of a rivet, a handle swivelly mounted 
on said pilot portion and extending in a direction 
about 45 degrees from the pilot portion whereby 
the handle may be SWung into a position in line 
With or at right angles to the cylinder, and se 
curing means for holding the handle relative to 
the cylinder in the selected positions of adjust 
ment. 

2. A portable compression riveter according to 
claim 1 in which one end of the piston chamber 
is connected to a pressure fluid passage in the 
handle and communication therebetween is 
maintained in the various positions of adjust 
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ment by a passageway extending through the 
pilot portion. 

3. A compression riveter comprising a cylinder 
providing a piston chamber, a piston reciprocable 
therein, a handle connected to the cylinder for 
adjustment about a swivel axis and having a pair 
of pressure fluid passages therein, means for es 
tablishing communication between the handle 
paSSages and the respective ends of the piston 
chamber to reciprocate the piston, said means 
comprising two passageways extending between 
the cylinder and handle and each having a por 
tion arranged concentrically with respect to the 
SWivel axis, said piston and cylinder being adapt 
ed to carry complementary riveting dies engage 
able with the work upon movement of the piston. 

4. A fluid pressure operated tool comprising a 
cylinder having a yoke Swively mounted on one 
end and a handle swivelly mounted on the other 
end, the Swivel axis for the yoke being in line 
with the cylinder axis, the swivel axis for the 
handle being inclined to the cylinder axis, the 
handle extending in a direction inclined from the 
associated SWivel axis, and means for securing 
the handle rigidly to the cylinder in its selected 
positions of adjustment. 

5. A fluid pressure operated tool comprising a 
cylinder providing a piston chamber, a piston 
reciprocable therein, a handle for said tool, said 
cylinder and handle having abutting end faces, 
a pilot portion on the abutting end of one of said 
elements projecting at an angle of about 45 de 
grees to the axis of said element, the other of 
said elements being SWivelly mounted on said 
pilot portion, pressure fluid passages in said 
handle for delivering pressure fluid to the pistOn 
chamber of said cylinder to effect relative move 
ment between the piston and cylinder, comple 
mentary work engaging elements carried by the 
piston and cylinder, and an annular groove Sur 
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rounding said pilot portion and formed by a re 
cess in the abutting face of one of said handle 
and cylinder elements connecting one of said 
passages to one end of said piston chamber and 
maintaining Communication therebetween in any 
relative position of rotation of said handle and 
cylinder. 

6. A Pressure fluid operated tool according to 
claim 5, characterized in that Said pilot portion 
is provided with a longitudinal bore maintaining 
constant communication between another of the 
pressure fluid passages in said handle and the 
other end of said piston chamber. 

7. A hydraulic fluid pressure operated tool 
comprising a cylinder and a Supporting handle 
extending transverse to each other, the rear end 
of the cylinder and the adjacent end of the 
handle having abutting end faces in a plane ob 
lique to the axes of the cylinder and handle, a 
pilot portion on the cylinder Surrounded by said 
abutting end faces and projecting at right angles 
to the plane of the latter and fitting a comple 
mentary recess in the handle, the cylinder pro 
viding a piston chamber, a piston reciprocable in 

5 the piston chamber, said piston and cylinder be 
ing adapted to carry Complementary dies engage 
able With opposite sides of the Work upon rela 
tive movement between the piston and cylinder, 
a passageway Connecting the rear end of the pis 
ton chamber with a hydraulic fluid passage in 
the handle, a second passageway connecting the 
front end of the piston chamber with a second 
hydraulic fluid passage in the handle, one of said 
passageways including a bore through the pilot 
portion of the cylinder and the other passageway 
including an annular chamber Surrounding said 
pilot portion, the annular chamber consisting of 
a groove formed in one or both of said abutting 
end faceS. 

HOWARD R. FISCHER. 


