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This invention relates to fluid actuated tools, 

and more particularly to a throttle valve mecha 
nism for controlling the supply of pressure fluid 
to such tools. 

It is an object of the present invention to pro 
vide a throttle valve mechanism that requires 
only a small amount of space for its accommoda 
tion in a tool to which it may be applied and 
which may be conveniently operated to supply 
pressure fluid in successive order to different 
parts of the tool and at the same time to main 
tain adequate seals in the throttle valve mecha 
nism in order to prevent the wastage of power 
medium. ... . . . . . 
Other objects will be in part obvious and in part pointed out hereinafter. 
In the drawing accompanying this specifica 

tion and in which similar reference numerals re 
fer to similar parts, . . . . . I, 

Figure 1 is a longitudinal view, partly broken 
away, of a fluid actuated tool equipped with 
throttle valve mechanism constructed in ac 
cordance with the practice of the invention, and 

Figure 2 is a transverse view taken through 
Figure 1 on the line 2-2. '' . . . . . . 

Referring more particularly to the drawing, 
: the tool embodying the invention is designated, 

34 and 35 against which pressure fluid acts, in the 
first instance, for moving the power unit for 
wardly in the cylinder 2 to the operative posi 
tion on the work and, in the second case, to press 
the power unit firmly against the rivet in ac 
cordance with the upsetting thereof as well as to 
supply pressure fluid to the power unit for driving 
its percussive element. Such pressure fluid is 
conveyed into the power unit by a passage, or 10 

15 
tends entirely through the back head and is 

20 

in general, by 20 and is shown as being in the form 
of a riveting machine of a known type comprising 
a cylinder 2 having a chamber 22 for the ac 
commodation of a power unit 23 of the fluid actuated percussive type which may normally 
be held in the rearmost position shown in Figure 
1. of the drawing by a spring (not shown) in the 
front end of the cylinder. 2... . . . . 

3 5 As is customary in tools of this type, the power 
unit is slidable longitudinally of the chamber 22 
and is in itself a complete unit having a hammer 
piston (not shown) and a suitable valve (not 
shown) for effecting the distribution of pressure 40 fluid to actuate such hammer piston. The power 
unit 23, in the present instance, is intended to 
actuate a rivet set 24 for upsetting a rivet 25 in 
work pieces 26. The head of the rivet rests in a 
recessed block 27 carried by a yoke 28 and the 
yoke is attached to the cylinder 2 by bolts 29. 
A closure is provided for the rearward end of 

the cylinder 2 in the form of a back head 30 
secured to the cylinder by bolts 3, as indicated in 
Figure 2 of the drawing. The back head 30 also 
has a longitudinally extending chamber 32 to ac 
commodate a plunger 33 that seats at its front 
end against the rearward end of the power unit 
23. These ends of the plunger and of the power 
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42 and the passage 45 is controlled by a throttle 

passages, 36 that is in constant communication 
with the rearward end of the chamber 22. 
The back head 30 also constitutes a housing for 

the throttle valve mechanism forming the sub 
ject matter of this specification and is accord 
ingly provided with a transverse bore 37 that ex 
threaded at one end, as at 38, for the accommo 
dation of a sealing member 39. 
Within the bore 37 is a plug 40 that may be 

secured in assembled position in any well known 
manner and has an axial bore to form a valve 
chamber 4. The plug 40 preferably projects a 
slight distance from the open end of the bore 31 
and is spaced from the sealing member where 

25. with it cooperates to define a supply chamber 42 
in the bore 37 for pressure fluid. The pressure 
fluid passes to the supply chamber 42 through a 
passage 43 in the back, head and the outer end 
of the passage 43 is threaded as indicated at 44 
for connection with a conduit (not shown) lead ing from a source of pressure fluid supply. . . 
All the pressure fluid supplied to the various portions of the riveting tool is taken from the 

supply chamber 42 and the plug 40 is accordingly 
provided with a passage 45 that opens at one end 
into the valve chamber 4t, at a point near the 
supply chamber 42, and communicates at its other end with a longitudinally extending groove 46 
in the periphery of the plug 40. The groove 46 
opens into an annular groove 47, also in the 
periphery of the plug 40, and in the back head 30 
is a passage 48 to afford communication between 
the annular groove 47 and the rearward end of 
the chamber 22. w - 
The back head 30 is further provided with a 

second passage 49 that leads from the rearward 
end of the chamber 32 and communicates with a passage 50, in the plug 40, opening into the inner 
most end of the valve chamber 4 f. 
Communication between the supply chamber 

valve 5 of the poppet type, the head 52 of which 
cooperates with a seating surface 53 at the junc 
ture of the valve chamber 4 and the supply unit constitute, respectively, pressure surfaces 55 chamber 42 for cutting off the flow of pressure 

  



2. 
fluid from the supply chamber to the passage 4 
and associated channels. The stem 54 of the 
valves is slidable freely within the valve cham 
ber 4 and in its periphery is an annular grOOve 
SS to convey the pressure fluid from the supply 
chamber. 42 to the passage 45 in the unseated 
position of the valve 5. 
The valve 5 is hollow throughout its length 

having a bore 56 and in it is arranged a second 
valve. 57, also of the poppet type, for controlling 
the flow of pressure fluid from the supply cham 
ber 42 to the passage 50. The head 58 of the 
valve 57 seats against a tapered seating Surface 
59 on the valve 5 at the end of the bore 56 and 
the stem 60 is of such length that its free end 
projects from the end of the stem 54. 
In the periphery of the stem, 60, adjacent the 

head 58, is an annular groove 6 into which pres 
sure fluid flows from the supply chamber 42 in 
the unseated position of the valve 5T, and a pas 
sage 62 in the stem 60 conveys such pressure 
fluid from the groove 6 to a second annular 
groove 3 intermediate the ends of the stem 80. 
A passage 4 in the stem 54 afords communi 
cation between the annular groove 3 and the 
innermost end of the valve chamber 4. The 
annular groove 63 is of such length that it will 
remain in registry with the passage 64 in all the 
positions to which the valve 57 may be moved 
relatively to the valve St. 

Preferably a port 65 is formed in the valve stem 
:54 to afford communication between the grooves 
55 and 6 in the closed positions of the throttle 
valves 5 and 57 and said valves are respectively 
held against their seats by springs 66 and 67 in 
terposed between the valves and the sealing 
member 39, 

In the form of the invention shown, the valves 
5 and 57 are lifted from their seats to admit 
pressure fluid to the chambers 32 and 22 by a 
common actuating means that acts to unseat the 
valves in Successive Order, he actuating means 
is manipulated by manual force and is shown as 
comprising a rod 68 rotatable in lugs 69 on the 
cylinder 2 and in a bore T0 in the back head 
30. The rod 88 is provided with a lever 7 where 
by the said rod may be rotated and the lever f is 
located between the lugs 69 and may be secured 
fixedly to the rod in any well known manner. 
On the end of the rod 68 projecting rearwardly 

from the bore 70 is a valve lifter 72 that may be 
suitably keyed to the rod and has a wing portion 
73 to oscillate through the axes of the throttle 
valves accordingly as the rod 68 is actuated by 
means of the ever f. the movement of the 
valve lifter is transmitted to the valves by a push 
rod 74 arranged slidably in a bore 75 in the plug 
40 and axially of the throttle valves. 
The inner end of the push rod 74 lies within 

the valve chamber 4 and has a head 76 to en- . 
gage the end surface of the valve chamber for 
retaining the push rod 74 in the plug 40. The 
head 6 is at all times in position to engage the 
end of the valve stem 60 but is of less thickness 
than the space normally existing between the end 
surfaces of the valve chamber and the valve stem 
BO so that the valve 57 may rest firmly on its seat 
without hindrance by the push rod. 

Preferably the push rod T4 is provided with a 
passage 7 that communicates at its inner end 
with the adjacent portion of the valve chamber 
4 and has a laterally extending branch 78 which 
is so located that it will be in communication 
with the atmosphere when both valves are seated 
but will be blanked-off by the wall of the bore 
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2,355,892 
75 during the initial unseating movement of the 
valves. 
The operation of the device is as follows: When 

ever it is intended to upset a rivet 25 the valve 
actuator, including the valve lifter 72, is rocked 
inwardly towards the cylinder 2. During the 
initial movement of the valve lifter the push rod 
4 will first unseat the valve 5. Pressure fluid 

will then flow from the supply chamber 42 
through the channels in the valve stem 60 and the 
passage. 64 into the inner end of the valve cham 
ber 4, thence through the passages 50-49, into 
the chamber 32 and, acting against the pressure 
surface. 34, will move the plunger and the power 
unit 23 forwardly in the cylinder 2 to place the 
rivet set 24 into contact with the rivet 25. Dur 
ing that portion of the opening movement of the 
valve 57 required to move the groove 6 out of 
registry with the port 65 a small amount of pres 
sure fluid will also flow through the passage 45 
and the associated channels into the rearward 
end of the chamber 22. The amount of preSSure 
fluid thus admitted into the chamber 32 is, how 
ever, of insufficient volume to afford material as 
sistance in moving the power unit forwardly or to 
set its distributing and percussive elements in 
operation prematurely. 
Upon continued movement of the valve lifter 

72 in the direction described the push rod 74 
will contact the inner end of the valve stem 54 
and the throttle valve 5 will be moved off of 
its seat. Pressure fluid will then flow through 
the annular groove 55, the passage 45, the grooves 
46 and 47 and through the passage 48 into the 
rearward end of the chamber 22 to act against 
the pressure surface 35. The pressure fluid thus 
admitted into the chamber 22 will assist in press 
ing the power unit forwardly toward the Work 
and at the same time a portion of such pres 
sure fluid flows through the ports 36 into the 
power unit for distribution to actuate the ham 
mer piston. 
After the rivet 25 has been completely upset 

the lever T is released and the springs 66 and 
6. Will then return the valves 5 and 5 to their 
seats to cut-off the chambers 32 and 22 from 
the supply chamber 42. The pressure fluid in the 
chamber 22 will then pass through the distribut 
ing and percussive elements of the power unit to 
the atmosphere and Such pressure fluid as may 
exist in the chamber 32 will return through the 
passages 9 and 50 into the inner end of the 
valve chamber 4, whence it escapes through the 
passages in the push rod 74 and through the 
passage 64, the channels in the valve stem 60, 
the port 65 and the connecting passages to the 
chamber 22 to pass through the power unit to 
the atmosphere. 
In practice, the present invention has been 

found to be particularly well suited for use in 
power tools in which it is desirable that the 
weight of the entire structure be maintained 
at a minimum and in which it is required to 
Valve pressure fluid in successive order to dif 
ferent portions of the tool. The throttle valve 
structure, as may be readily observed, requires 
only a small amount of space and at the same 
time all the ports and passages in the throttle 
valves and those which the throttle valves con 
trol may be conveniently located in such wise 
that they will be adequately sealed against leak 
age in the various positions that the throttle 
Valves may occupy. 

I claim: - 

l, A throttle valve mechanism, comprising a 
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casing having valve and pressure fluid supply 
chambers and a plurality of passages opening 
into the valve chamber, a pair of throttle valves 
for controlling the flow of pressure fluid from 
the supply chamber to the passages, and both 

... throttle valves having channels registering with 
each other for conveying pressure fluid to One of 
the passages, and a common means for actuating 
the throttle valves successively. 

2. A throttle valve mechanism, comprising a 
casing having valve and pressure fluid supply 
chambers and passages opening into the valve 
chamber, a pair of reciprocatory throttle valves 
in the valve chamber for controlling the flow of 
pressure fluid to the passages, there being chan 
nels in both throttle valves to convey pressure 
fluid from the supply chamber to one of the pas 
Sages, a seat on one valve for the other valve, 
and a common means for actuating the throttle 
valves successively. 

3. A throttle valve mechanism, comprising a 
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casing having valve and pressure fluid supply . 
chambers and passages opening into the valve 
chamber, a pair of reciprocatory throttle valves 
in the valve chamber for controlling the flow of 
pressure fluid to the passages and One throttle 
valve being arranged slidably in the other, there 
being channels in both valves for conveying pres 
sure fluid from the supply chamber to one of the 
passages, a seat on the casing for the outermost 
throttle valve, a seat on the outermost throttle 
valve for the other throttle valve, and manually 
Operated means for actuating the throttle valves 
movable in one direction to first unseat the inner 
most throttle valve to communicate the chan 
nels with the Supply chamber for supplying pres 
sure fluid to one passage and upon further move 
ment in Such direction to next unseat the other 
throttle valve for valving pressure fluid from 
the supply chamber to another passage. 
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