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UNITED STATES PATENT OFFICE 
CoNTROLLING DEVICE 

Roy O. Allen, Athens, Pa., assignor to Ingersoll 
Rand Company, New York, N. Y., a corporation 
of New Jersey 

Application August 27, 1943, Serial No. 500,243 
4 Claims. (CI. 121-35) 

This invention relates to fluid actuated tools, 
and more particularly to a controlling device for 
a fluid actuating riveting machine of the percus 
sive type having a mounting to slidably Support 
the riveting machine with respect to the work. 
One object of the invention is to assure uni 

formity of the shapes of the portions of the rivets 
formed by the machine. w 
Another object is to obviate the chances of 

operating the machine longer than is actually 
necessary to perform the work of upsetting the 
rivet. . . . . 

Other objects will be in part obvious and in 
part pointed out hereinafter. 

In the drawing accompanying this specification 
and in which similar reference numerals refer to 
similar parts, 

Figures 1 and 2 are longitudinal elevations, 
partly in section, of a riveting machine embody 
ing the invention and showing the various mov 
able parts of the machine in different positions 
which they may occupy in practice. 

Referring more particularly to the drawing, 20 
designates a fluid actuated power unit shown as 
being in the form of a riveting machine, and 2 
is a sample of work upon 
machine may operate. . . . . 
The riveting machine is arranged slidably in a 

casing 22 having a bracket 23 fastened thereto 
by bolts 24 to support the work 21. An arm 25 
of the bracket 23 extends across the plane...of 
movement of the riveting machine and contains 
an anvil block 26 having a recess 27 to accom 
modate the preformed head of a rivet 28 in the 
work 2 . . 
The riveting machine 20 is of a conventional 

type and comprises, as casing parts, a cylinder 
29 and a head block 30 threadedly connected to 
the cylinder. The cylinder has a piston chamber 
3 and a hammer piston 32 reciprocable therein 
for actuating a rivet set 33 the stem of which 
extends slidably into the front end of the cylinder 
29 to receive the blows of the hammer piston. 32. 
A suitable valve mechanism'34 in the cylinder 

and the head block serves to distribute pressure 
fluid to the piston chamber, such pressure fluid 
being conveyed to the valve mechanism by pas 
sages 35 in the head block communicating with 
the rearward end of the chamber or bore 36 
wherein the riveting machine is slidably arranged. 
The piston chamber has a free exhaust port 37 
intermediate its ends to communicate the piston 
chamber with the bore 36 forwardly of the head 

which the riveting. 

opening 38 to convey the exhaust fluid to the 
atmosphere. 
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The peripheral surface 39 of the head block 3) 
has a nice sliding fit on the surface of the bore 
36 and a sealing ring 40 in the head block pre 
vents the leakage of fluid along the cooperating 
surfaces of the head block and the bore 36. The 
riveting machine is additionally guided in the 
casing 22 by a bushing 4 in the front end of the 
casing to guide the forward portion of the cylin 
der 29, and ports 42 in the bushing 4? provide 
additional outlets for exhaust fluid from the front 
end of the bore 36. The wall of the bushing is 
grooved to provide a seating Surface 43 for an 
end of a spring 44 which encircles the cylinder 
and seats at its other end against a flange 45 on 
the periphery of the cylinder 29. 
The riveting machine, when idle, is held in its 

rearmost limiting position in the bore 36 by the 
spring 44 but is actuated toward the work by 
pressure fluid. To this end the casing is provided 
with a small bore 46 rearwardly of the bore 36 
into which it opens and in the bore 46 is a plunger 
47 having a pressure surface 48 against which 
pressure fluid may act for moving the riveting 
machine in a forwardly direction. On the oppo 
site end of the plunger 47 is a reduced stem 49 
that seats against the rearward end of the head 
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30 a pressure surface 50. 
block 39 constituting, in the construction shown, 
The pressure fluid serving to actuate the power 

unit and drive it forwardly in the casing 22 is 
introduced into the casing by a supply conduit 

that opens into a supply passage 52 leading to 
the chamber 36. A valve chamber 53 intersects 
the supply passage 52 and from it leads a passage 
54 to the rearward end of the bore 46. 
The passages 52 and 34 are controlled by a 

rotary throttle valve 55, in the valve chamber 53, 
having a lever 56 for its manipulation. In the 
periphery of the valve 55 is a partly annular 
groove 57 to simultaneously afford communica 
tion between the several branches of the supply 
passage 52 lying on opposite. sides of the valve 
chamber 53 and with the passage 54 in the open 
position of the valve 55. The valve 55 also con 
trols the exhaust of fluid from the bore 43 and 
to this end is provided with a passage 58 that 
extends diagonally through the valve to corn 
municate at one end with the passage 54 and at 
its other end with a free exhaust port 59 in the 
casing 22. 
Means are provided to effect the automatic cut 

off of pressure fluid to the cihamber 36 aid thus 
block 30, and in the side of the casing 22 is an 55 to the power unit for stopping the operation of 



2 
the latter when the work has been completed and 
in that way avoid the waste of power medium 
by continuing to deliver blows after the rivet 
has been Suitably formed. To this end the cas 
ing 22 is provided with a valve chest 60 having 
a bore constituting a valve chamber 6 the outer 
end of which is sealed by a plug 62. 
The valve chamber 6 comprises an enlarged 

portion 63 and a reduced portion 64 that inter 
Sects the portion of the Supply passage 52 lying 
between the valve chamber 53 and the chamber 
36. The valve chamber 6 contains a reciproca 
tory valve 65 comprising a head 66 that lies in 
the enlarged portion 63 and a stem 6 in the re 
duced portion 64 to control the supply passage 
52. In the periphery of the stem 67 is an annular 
groove 68 to afford communication between the 
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branches of the Supply passage 52 lying on op 
posite sides of the valve chamber in a limiting 
position of the valve 65. The innermost end of 
the Valve chamber S is preferably vented to the 
atmosphere through a passage 69 in the casing 22. 
The valve 65 is actuated to its different control 

ling positions by pressure fluid and the end Sur 
face of the head 66 adjacent the stem 67 and 
the outer enlarged end Surface of the head ac 
COrdingly constitute actuating Surfaces 0 and 
against which pressure fluid acts for shifting the 
Valve. Such pressure fluid is conveyed from the 
Supply passage 52, at a point between the valve 
chambers 6 and 53, by a passage 2 that leads 
to a recess 73 in the valve chest 60 and has a 
branch passage 4 leading to the innermost end 
of the enlarged portion 63 of the valve chamber 
6. A port 75 affords communication between 
the recess 73 and the valve chamber 6 for Sup 
plying pressure fluid to the actuating surface 7 f. 
In the form of the invention shown, the flow 
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of pressure fluid from the recess 73 through the 
port 75 is controlled by a throttle valve 76 of 
the poppet type, the head 77 of which cooperates 
With a tapered seating Surface 78 at the juncture 
of the recess 73 and the port 75. A spring 79 in 

40 

the recess 73 acts against the head 7 for pressing 
it against the seating surface 8. 
The Stem 80 of the throttle valve 76 extends 

transversely through the valve chamber 6 and 
through bores 8 and 82 in the valve chest 60 and 
the bracket 23, respectively, whereby the throttle 
valve 76 is held in coaxial relationship with the 
Seating Surface 8. In the stem 80 adjacent the 
head 7 of the throttle valve is a portion 83 of 
reduced diameter to permit the free flow of pres 
sure fluid through the port T. 5. The portion 83 
is also of Such length that in the Seated position 
of the throttle valve. Said portion 83 extends into 
the bore 82 and cooperates therewith to provide 
an annular Space 84 for communicating the valve 
chamber 6 with an atmospheric exhaust port 85 
in the valve chest. 
The exhaust port 85 is so positioned that when 

the throttle valve 6 rests upon its seat it will be 
in free communication with the valve chamber 
through the annular space 84 but will be blanked 
off by the main body portion of the stem 89 when 
the throttle valve is unseated. 
The force employed for unseating the throttle 

valve 76 is applied by the power unit 20 and is 
transmitted to the throttle valve by a rocker bar 
86 supported by a bracket 87 on the casing 22. 
The rocker bar is pivotally mounted upon a pin 
88 in the bracket 87 and extends with one end 
89 through the opening 38 into the path of the 
flange 45 on the cylinder 29. The opposite end 
90 of the rocker bar overlies the free end of the 
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valve stem 80 for engagement thereWith to un 
seat the throttle valve 76 whenever the rocker 
bar 86 is tilted by the flange 45. 

In the operation of the device and assuming 
the various parts of the machine to occupy Sub 
stantially the positions shown in Figure 1, the 
throttle valve 55 is first rotated to establish com 
munication between the supply passage 52 and 
the passage 54. Pressure fluid will then flow into 
the bore 46 against the pressure surface 48 and 
move the riveting machine 20 forwardly in the 
casing 22 until the rivet set 33 seats against the 
rivet 28. 
The riveting machine will move readily in this 

direction. Without creating a Sub-atmospheric 
pressure in the chamber 36 since the said cham 
ber will then be in communication with the at 
mosphere through the passages and chambers in 
the riveting machine, the bore 36 adjacent the 
cylinder 29 and the opening 38. 
After the work has been correctly positioned 

With respect to the rivet set the valve 55 is rotated 
further in the same direction until the groove 57 
corhmunicates the several branches of the supply 
passage 52 with each other. Pressure fluid then 
flows into the rearward end of the chamber 36 
against the pressure surface 50 to hold the rivet 
Set firmly against the work and to set the riveting 
machine 20 in operation. 
In this position of the throttle valve 55 pressure 

fluid Will then also enter the recess 3 and the 
inner end of the enlarged portion 63 of the valve 
chamber 6 and hold the valve 65 firmly in posi 
tion to maintain the annular groove 68 in the 
valve stem in registry with the adjacent portions 
of the supply passage 52 so that the chamber 36 
will be in free communication with the source of 
pressure fluid supply. 
The riveting machine and the plunger 47 Will 

then be held in the relative positions described by 
the pressure fluid acting against the pressure sur 
faces 48 and 50, and the percussive element and 
the pressure fluid distributing element of the 
riveting machine will continue operating as long 
as the valve 65 remains in the open position. Dur 
ing the upsetting of the rivet 28 the riveting ma 
chine 20, will move gradually forwardly and at 
about the time the rivet is suitably upset the 
shoulder 45 will engage the rocker bar 86 and 
rock it about the pivot 88. 
This movement of the rocker bar will drive the 

end 90 thereof against the stem 80 of the throttle 
valve 76 and raise the head 77 from the seating 
Surface 78. At the same time the main body por 
tion of the Valve stem 80 will overlie the exhaust 
port 85. Pressure fluid will then flow from the 
recess 73 through the port 75 into the Outer end 
of the valve chamber 6i and shift the valve 65 in 
Wardly thereby moving the annular groove 68 out 
of registry with the supply passage 52 and mov 
ing the adjacent portion of the valve stem 67 
across the ends of the supply passage 52 and thus 
cut-off the further admission of pressure fluid 
into the chamber 36. 
Any pressure fluid thereafter remaining in the 

chamber 36 will then pass through the riveting 
machine to the atmosphere. The riveting ma 
chine will, however, be held against the rivet by 
the pressure fluid acting against the actuating 
Surface 48 of the plunger 47 until the throttle 
valve 55 is rotated to move the groove 57 out of 
registry with the passage 54 and to place the 
passage 58 in a position to communicate the pas 
sage 54 with the exhaust port 59 for exhausting 
pressure fluid from the bore 46. The spring 44 
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will then drive the riveting machine 20 rear 
wardly to its initial position and release the rocker 
bar and thus also the valve stem 80. . 
The spring 79 will then return the throttle valve 

76 to its seat and at the same time the exhaust 
port 85 will be uncovered to permit the escape 
of the pressure fluid acting against the actuating 
Surface f. The valve 65 is then free to be noved 
into position for opening the portion of the Supply 
passage 52 between the throttle valve 55 and the 
chamber 36 when the throttle Wave 55 is again 
manipulated to supply pressure fluid to the cham 
bers 46 and 36. 
I claim: 
1. A fluid actuated tool, comprising a casing 

having a pressure chamber and a supply passage 
for pressure fluid opening into the pressure cham 
ber, means slidable in the casing having a pres 
sure surface Subjected to the pressure fluid in the 
pressure chamber, a pressure fluid actuated Valve 
for controlling the supply passage, a throttle valve 
for controlling the supply of pressure fluid to the 
said fluid actuated valve, and a Valve lifter actu 
ated by the first mentioned means during move 
ment thereof in the casing for actuating said 
throttle valve in One direction. 

2. A fluid actuated tool, comprising a casing 
having a pressure chamber and a pressure fluid 

- Supply passage opening into the pressure chan 
ber, means slidable in the pressure chamber 
having a pressure surface subjected to pressure 
fluid in the pressure chamber, a pressure fluid a,c- 
tuated valve for controlling the supply passage, 
a throttle valve for controlling the supply of pres 
sure fluid to the said fluid actuated valve, and 
a, Valve lifter actuated by the first said means dur 
ing movement thereof in the casing for actuating 
the throttle valve to a position for valving pres 
Sure fluid to the fluid actuated Valve, 

3. 
3. A fluid actuated tool, comprising a casing 

having a pressure chamber and a pressure fluid 
Supply passage Opening into the preSSure cham 
ber, means slidable in the pressure chamber hav 
ing a pressure Surface Subjected to pressure fluid 
in the pressure chamber, a valve chamber in the 

- casing, a fluid actuated valve in the Valve cham 
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ber for controlling the supply paSSage having Op 
posed differential actuating surfaces, the smaller 
actuating surface being normally subjected to 
pressure fiulid for holding the Valve in position 
to permit the flow of pressure fluid to the pressure 
chamber, a throttle valve to valve pressure fluid 
to the actuating surface of larger area, for now 
ing the fluid actuated valve into position to cut 
off the flow of pressure fluid to the pressure cham 
ber, and a rocker bar actuated by the first Said 
means during movement thereof in the casing for 
actuating the throttle valve. 

4. A fluid actuated tool, comprising a casing 
having a pressure chamber and a preSSure fluid 
supply passage opening into the preSSure chan 
ber, means slidable in the pressure chamber hav. 
ing a pressure surface Subjected to preSSure fluid 
in the pressure chamber, a valve chest having a 
valve chamber and inlet and exhaust ports for 
the valve chamber, a Valve in the Valve chamber 
having opposed differential actuating surfaces the 
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smaller of which is normally Subjected to pres 
sure fluid for holding the valve in position to per 
mit the flow of pressure fluid to the pressure 
chamber, a throttle valve to valve pressure fluid 
through the inlet port to the actuating surface of 
larger area and having means to control the flow 
of such pressure fluid through the exhaust port, 
and a rocker bar extending into the path of move 
ment of the first said means and actuated there 
by to unseat the throttle valve. 

ROY O. ALEN. 


