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1 --- 
This invention relates to improvements in riv 

eting tools and more particularly to portable 
power actuated spin riveting tools. . . . . 
The principal object and purpose of my inven 

tion is to provide a portable power actuated spin 
riveting tool designed to effectively upset and 
form a rivet head on a rivet extending into a rel 
atively soft body material without the necessity 
for supporting the rivet stem between its heads 
to prevent bending in a riveting operation and 
thus permit the formation of a rivet head in a rel 
atively soft body material where the rivet is 
backed-up at its preformed or manufactured 
head, but where the soft material provides little 
or no sidewise or lateral support to prevent bend 
ing of the rivet stem in riveting long thin rivets 
in ironing boards, army cots, certain types of 
trunks and crates and many similar items. 
A further object of my invention is to provide 

a spin riveting tool in which the tool operates on 
the simultaneously spin and vibration principle 
to form the rivet heads on the rivets. 
A further object of my invention is to provide 

vanes and high velocity air-jets in the tool motor 
to rotate the power element of the tool simul 
taneously with its percussive or hammering ac 
tion. 
A further object of my invention is to provide 

an improved motor structure for use in these 
portable spin riveting tools. 
The invention consists further in the structural 

features and combinations of parts hereinafter 
described and claimed. 

In the accompanying drawing: 
Fig. 1 is a side elevational view partly in ver 

tical section taken on line -? of Fig. 2 of a 
portable power actuated spin riveting tool con 
structed in accordance with my invention; 

Fig. 2 is a diametric Sectional view taken 
through the motor section of the tool on line 2-2 
of Fig. 1; and 

Fig. 3 is a sectional view similar to that of Fig. 
1, except that the piston member of the tool is 
shown at the end of its forward or riveting stroke 
to be hereinafter described. 
As shown in the drawing, the tool of my in 

vention comprises connected body and handle 
portions , 2, the body portion being at one end 
of the tool and the handle portion 2 extending to 
the opposite end of the tool as shown in Fig. 1. 
The body and handle portions 1, 2 are prefera 
bly integrally connected together, being in one 
piece as shown in Fig: 1. The body portion f is 
made to mount and support the motor unit 3 of 
the tool, said unit extending-laterally to one side 
of the handleportion 2 and comprised of anasa 
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sembly of inner and outer sleeves or barrels 4, 5 
and a piston member 6 located within the inner 
sleeve 4 as shown herein. 
The outer sleeve or barrel 5 has a screw 

5 threaded connection 7 with the body portion 
within the recess or cavity into which said 
sleeves or barrels are inserted. This threaded 
connection 7 of the outer sleeve 5 with the body. 
portion f enables the outer barrel 5 to be screwed 
tightly into the tool and tightly clamp the inner, 
sieeve 4 within the outer sleeve 5 between the end 
wall 8 at the outer end of the outer sleeve 5 and 
a seating boss 9 provided on the body portion 
at the inner ends of the two sleeves 4, 5 as 
shown in Figs. 1 and 3. - - - - - - - - 

The inner sleeve 4 provides a cylinder i O for 
the piston member 6. The cylinder 0 is co-ex 
tensive with the length of the inner sleeve 4 and 
is closed at its opposite ends by the end wall 8 
and the boss 9, respectively. The piston member 
6 is revolubly and reciprocably mounted in the 
cylinder 0 and has a rigid piston rod i? extend 
ing outwardly of the tool through the end wall 
8 of the outer sleeve or barrel 5 as illustrated in 
Figs. 1 and 3. ... - - - - - - - - - - - - - - 

Fitted on the outer end of the rod i? is a rivet 
head forming peen f2 having a complement of 
radially disposed prongs 3. The peens em 
ployed with the tool may have two, four or six 
prongs and the edges thereof are protected from 
cracking off under shock in the operation of the 
tool by a steel ring or band 4 pressed on the 
peen 2 as shown in Fig.1. The peen 2 is cup 
shaped as shown and the cupping of the peen 
depends on the type of rivet head to be formed 
by the tool. - 
The sleeves 4, 5 are substantially complemen 

tary in length and extend at their inner ends. 
into a chamber or channel 5 formed in the body. 
portion is about the boss 9 as shown in Figs. 1 
and 3. The chamber or channel 5 supplies com 
pressed air to the tool motor 3 to operate it 
through a longitudinally extending passage 6 in 
the outer surface of the inner sleeve 4 between 
the same and the outer sleeve 5 as shown in Figs. 
1 and 3. The channel 5 connects with the com 
pressed air supply passage? in the handle por 
tion 2 of the tool as shown in Fig. 1. This passage 
7 connects with a passage 8, also in the handle 

2, through a spring biased throttle valve 9 
mounted in the handle between said passages as 
indicated in dotted lines in Fig. 1. The passage 
f8 leads to a nipple fixture 20 secured to the outer 
end of the handle 2 for connection with the air 
Supply hose (not shown) of the tool. . . . . . 
Mounted in the handle 2 in the Supply system 
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of the tool is an air regulator 2 of the character 
disclosed in the F. P. ForSS Patent No. 2,369,779, 
granted Feb. 20, 1945, to the assignee of the in 
stant application. The valve 9 has stem 22 
which is depressed to open the valve by the in 
teraction of a lever 23 and a plunger or trigger 
24 accessible at the outer side of the tool handle 
2 to control the supply of fluid pressure to the 
tool motor for operating it. 

Live air Supplied to the tool handle 2 travels 
along the passage 6 from the channel 5 to a 
port 25 in the inner Sleeve 4 and enters the cyl 
inder fo about the piston member 6 in advance 
of an abutment surface or shoulder 26 on said 
piston as shown in Fig. 1. Live air acting on 
said abutment surface 26 forces the piston 6 
towards the inner end of the cylinder for the 
return stroke of the piston as shown in Fig. 1. 
As the piston 6 travels rearwardly on its return 
Stroke, ports 27 in the piston allow live air to 
enter the bore 28 within the piston and act on the 
larger preSSure area, 29 at the rear end the pistOn 
and force the same forwardly on its power or 
riveting stroke. To accomplish this motion of 
the piston 6, the bore 28 is arranged axially of 
the piston and opens through the rear end there 
of on Which Said larger pressure area 29 is pro 
vided. As soon as the pressure action of the live 
air on the larger pressure area, 29 overconnes that 
On the Smaller pressure area, 28, the piston 6 is 
automatically driven on its forward or riveting 
stroke as shown in Fig. 3. 
As the piston 6 travels forward on its riveting 

stroke, ports 27 in the piston are cut off from the 
supply port 25 when the diameter 3 of the piston 
enters the complementary diameter 3 of the 
cylinder 0 which diameter 3 is forward of the 
port 25 as herein shown. This forward move 
ment of the piston 6 continues until the ports 2 
are brought into connection or registration with 
ports 32 in the inner sleeve 4, whereupon the rear 
end of the cylinder exhausts to the atmos 
phere through said ports 32 and their respective 
passages 33, 34 in the outer Surface of the inner 
sleeve 4 between the same and the outer sleeve 5 
as ShoWn in Fig. 2. Passages 33, 3A open through 
the front end of the inner sleeve A into a channel 
35 which connects with exhaust ports 36 in the 
end wall 8 of the outer sleeve 5 about the piston 
rod as shown in Figs. 1 and 3. The channel 35 
in the embodiment shown is partly in the end 
wall 8 and partly in the surrounding wall of the 
outer sleeve 5. The front end of the cylinder 
beyond the piston 6 is constantly connected with 
either or both of the exhaust passages 33, 34 by 
a port or ports 37. 
The piston action is of the vibratory character 

serving with relatively short and rapid strokes, 
plus its rotary action to be later described, to 
upset the ends of relatively long, thin rivets in 
relatively soft materials like rubber, fiber or wood 
without the necessity of Such Soft materials Sup 
porting the rivets between their heads to prevent 
bending under the force of riveting operation. 
The length of travel of the piston 6 is approxi 
mately the distance between the ports 25 and 32 
in the inner sleeve 4. The pressure changes on 
the piston 6 are rapid, being automatically con 
trolled by the reciprocal movement of the piston 
Within the inner sleeve 4. Hence, the tool devel 
ops an intermittent hammering action of an eX 
tent sufficient to upset and form a rivet head on 
long, thin rivets without Supporting the rivets, 
except by backing-up at their pre-formed headed 
ends. 
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4 
The smaller pressure area, 26 of the piston 6 

is constantly exposed to the live air in all posi 
tions of the piston 6 as will be noted in Figs. 1 
and 3 and the Supply source for both rearward 
and riveting strokes of the piston 6 is through the 
port 25 and its passage 6. Hence, when the rear 
end of the cylinder t) exhausts through the ports 
32, the piston 6 will immediately and automati 
cally be returned on its return stroke by the live 
air acting on the smaller pressure area. 26. And 
this action of the tool automatically repeats with 
out the need of a control valve. 
For rotating the piston 6 Simultaneously with 

its reciprocation to form the head of rivet being 
made by the tool, live air from the channel 
5 enters a passage 38 in the inner sleeve 4 and 

travels to ports 39, 39 arranged side by side in the 
inner sleeve and of relatively small diameter to 
provide for discharge of high velocity jets of live 
air against the Operative surfaces of radially dis 
posed vanes 49, 40 on the outer side of the piston 
6 intermediate the Smaller and larger pressure 
areas 26 and 29, respectively. These ports 39, as 
shown in Fig. 2, are arranged to discharge their 
jets across the piston 6 in a substantially tan 
gential direction to rotate the piston at a rela 
tively high speed to form the upset material into 
a rivet head in conformity with the cup-shape of 
the peen member 2 being used. The air exhausts 
form the vanes 46 on the exhaust side of the rotor 
at ports 4 connected with a paSSage 42 in the 
inner sleeve i and opening into the exhaust sys 
tem 35, 36 of the tool as shown in Fig. 2. It is 
to be noted from Figs. 1 and 3 of the drawings 
that the ports 39, 39 are never closed by recipro 
cation of the piston 6 on its forward and return 
Strokes but are operably connected at all times 
to the piston spaces or areas between the smaller 
and larger pressure areas 26 and 29. This means 
that air under preSSure is constantly passing 
through the ports 39, 39 and applied to the pis 
ton vanes 40, 40 So as to cause rotation of the 
piston at all times during its upstrokes and down 
strokeS. 
The spin riveting tool of my invention as here 

in shown and described is simple and inexpensive 
in construction and embodies in a relatively light 
portable tool a vibratory and rotative rivetive 
action as required for heading rivets in relatively 
Soft body materials without bending as before 
mentioned. 
The details of construction and arrangements 

of the parts shown and described may be vari 
ously changed and modified without departing 
from the spirit and scope of my invention, except 
aS pointed out in the annexed claims. 
I claim as ny invention: 
1. A portable hand held power actuated rivet 

iing tool comprising, connected body and handle 
portions, motor means mounted in and supported 
by the body portion of the tool and including a 
power element, a peen carried thereby, means for 
Simultaneously rotating and reciprocating said 
power element with a relatively rapid vibratory 
Stroke for upsetting and forming by the peen a 
rivet head on the stem of a rivet in a relatively 
Soft body material without necessitating lateral 
Support for the rivet stem between its ends, said 
means for rotating Said power eleinent being op 
erably connected thereWith at all times for ef 
fecting rotation of said power element on its 
power and return strokes, and control means for 
the motor carried by the tool. 

2. A portable hand held power actuated rivet 
ing tool comprising, connected body and hans 
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dle portions, motor means mounted in and sup 
ported by the body portion of the tool and includi 
ing a piston member having a rod extending out 
Wardly of the tool, a peen on said rod, means for 
simultaneously rotating and reciprocating the 
piston member with a relatively rapid vibratory 
Stroke for upsetting and forming by means of the 
peen a rivet head on the stem of a rivet in a rela 
tively soft body material without necessitating 
lateral support for the rivet stem between its 
ends, said means for rotating said piston mem 
ber being operably connected at all times for ef 
fecting rotation of said piston member on its 
power and return strokes, and control means for 
the motor carried by the tool. 

3. A portable hand held power actuated rivet 
ing tool coinprising, connected body and handle 
portions, motor means mounted in and Sup 
ported by the body portion of the tool and in 
cluding a piston member having a rod extending 
outwardly of the tool, a peen on the rod, said pis 
ton member having differential pressure areas 
and vanes therebetween, means for supplying 
fiuid pressure to said responsive vanes and areas 
for simultaneously rotating and reciprocating the 
piston member with a relatively rapid vibratory 
stroke for upsetting and forming by the peen a 
rivet head on the Stern of a rivet in a body inate 
rial, said fluid pressure supplying means being 
operably connected at all times with said wanes 
to supplying fluid pressure thereto at all times for 
effecting rotation of said piston member on its 
power and return strokes, and means for con 
trolling the supply of fluid pressure to the piston 
member. 

4. A portable hand held power actuated rivet 
ing tool comprising, connected body and handle 
portions, motor means including inner and outer 
barres mounted in and Supported by the body 
portion of the tool and a piston member opera 
tively mounted within the inner barrel, the outer 
barrel securing the motor means in place and the 
inner barrel within the outer barrel, a peen car 
ried by the piston member, means for simultane 
ously rotating and reciprocating the piston men 
ber With a relatively rapid vibratory stroke with 
in the inner barrel for upsetting and forming by 
the peen a rivet head on the stem of a rivet in 
a body material, said means for rotating said 
piston member being operably connected there 
With at all times for effecting rotation of Said 
piston member on its power and return strokes, 
and control means for the motor carried by the 
tool. 

5. A portable hand held power actuated rivet 
ing tool comprising, connected body and handle 
portions, motor means having inner and outer 
barrels mounted in and Supported by the body 
portion of the tool and a piston member opera 
tively mounted within the inner barrel, the Outer 
barrel having an end Wall extening over and clos 
ing the outer end of the inner barrel and engag 
ing the same for holding the inner barrel within 
the outer barrel, a rod fixed to the piston men 
ber and extending outwardly of the tool through 
said end wall, a peen on the rod, means for simul 
taneously rotating and reciprocating said piston 
member with a relatively rapid vibratory stroke 
for upsetting and forming by the peen a rivet 
head on the stem of a rivet in a body material, 
said means for rotating said piston member being 
operably connected therewith at all times for ef 
fecting rotation of said piston member on its 
power and return strokes, and means carried by 
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6 
the tool for controlling the operation of themda 
tor. 

6. A portable hand held power actuated rivet 
ing tool comprising, connected body and handle 
portions, notor means having inner and outer 
barres mounted in and supported by the body 
portion of the tool and a piston member oper 
atively mounted within the inner barrel, a seat 
in the body portion of the tool for closing the 
inner end of the inner barrel, the outer barrel 
having SCrewed connection with the body por 
tion of the tool and having an end wall closing 
and engaging the outer-end of the inner barrel 
for clamping the inner barrel against said seat, 
means for simultaneously rotating and recip 
rocating the piston member with a relatively 
Short vibratory stroke, said means for rotating 
said piston member being operably connected 
there with at all times for effecting rotation of 
Said piston member on its power, and return 
StrokeS, a peen operatively connected with said 
piston member for forming a rivet head on the 
Stem of a rivet, and control means for the motor 
carried by the tool. 

7. A poitable hand held power actuated rivet 
ing tool comprising, connected body and handle 
portions, Inotor means having inner and outer 
barrels mounted in and supported by the body 
portion of the tool and a piston member oper 
atively mounted within the inner barrel, said 
piston ineniber having means for simultaneously 
rotating and reciprocating the same with a rela 
tively rapid vibratory stroke on supplying fluid 
preSSure to said piston member, the inner barrel 
having ports and passages for supplying fluid 
preSSure to the inner barrel for operation of said 
piston member, said ports for supplying fluid 
preSSure for effecting rotation of said piston 
member being open at all times during the power 
and return Strokes of the piston member to effect 
rotation of Said piston member during such 
strokes, a peen operatively connected with the 
piston member for upsetting and forming a rivet 
head on the stem of a rivet, and means carried 
by the tool for controlling the Supply of fluid 
pressure to the barrels. 

8. A portable hand held power actuated rivet 
ing tool comprising, connected body and handle 
portions, motor means having inner and outer 
barrels mounted in the body portion of the tool 
and a piston member operatively disposed within 
the inner barrel, said piston member having 
means for simultaneously rotating and recip 
rocating the same with a relatively rapid stroke 
in response to fluid pressure admitted to the 
piston member from between the inner and outer 
barrels, Said inner barrel having inlet and ex 
haust passages for the fluid pressure, the inlet 
paSSages being between the two barrels and 
Serving to receive fluid pressure from one end 
of the inner barrel, and certain of said inlet and 
exhaust paSSages being operably connected at all 
times to the piston member during the power 
and return strokes of the piston member to 
effect rotation of Said piston member during such 
Strokes, a peen carried by the piston member for 
forming a rivet head on the stem of a rivet, and 
means carried by the tool for controlling the 
Supply of fiuid pressure to said barrels. 

9. A portable hand held power actuated rivet 
ing tool comprising, connected body and handle 
portions, motor means having inner and outer 
barrels mounted in and supported by the body 
portion of the tool and a piston member oper 
atively disposed within the inner barrel, said 
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body portion having a seat for the inner barrel 
and a supply channel about the same, Said piston 
member having means for simultaneously rotat 
ing and reciprocating the same with a relatively 
rapid vibratory stroke in response to fluid pres 
sure-admitted to the piston member from between 
the inner and outer barrels, said inner barrel 
having inlet and exhaust passages for the fluid 
pressure, the inlet passages being between the 
barrels and opening into the supply channel 
about the seat on the body portion at the inner 
end of the inner barrel, certain of said inlet and 
exhaust passages being open and connected at 
all times with said piston member during the 
power and return strokes thereof to effect rota 
tion of Said piston member during Such StrokeS, 
a peen carried by the piston member for forming 
a rivet-head on the stem of a rivet, and means 
carried by the tool for controlling the supply of 
fluid pressure to the barrels. 

10. A portable hand held power actuated rivet 
ing tool comprising, connected body and handle 
portions, motor means having inner and outer 
barrels mounted in and supported by the body 
portion of the tool and a piston member oper 
atively disposed within the inner barrel, said 
inner barrel providing a cylinder for said piston 
member, Said outer barrel having an end wall 
closing the outer end of said cylinder and engag 
ing the adjacent-end of the inner barrel for holid 
ing the same in place, means on the piston mem 
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8 
ber for simultaneously rotating and reciprocating 
the same with a relatively rapid vibratory stroke 
in response to fiuid pressure admitted to said 
cylinder, inlet and exhaust passages for the fluid 
pressure in the inner barrel and exhaust ports 
in-the end wall of the Outer barrel about its 
closing contact with the inner barrel, certain of 
said inlet and exhaust passages being open and 
connected at all times with said rotating means 
on the piston member to effect rotation of said 
piston member during Such strokes, a peen oper 
ated by said piston member to form a rivet head 
On the stem of a rivet, and means carried by the 
tool for controlling the Supply of fluid pressure 
to Said barrels. 

ROY DITTMANN. 
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