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N.Y., a corporation of New Jersey. 
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his invention relates generally to compres 
sion riveting and like machines and more par 
ticularly to an assembly of this class comprising 
a power generating unit and a plurality of sea 
lectively operable riveting units connected to the 
power unit. 1 

The principal object of the invention' is to 
obtain such independent pressure control of 
the several riveting units as to enable each unit 
to deliver, a maximum pressure different from 
that delivered by the other units. 
Another object of the invention is to enable 

the maximum pressure capabilities of each riv 
eting unit to be varied without affecting the 
pressure capabilities of any other unit. 
A more specific object of the invention is to 

control the pressure developing means of the 
power unit through a valve assembly comprising 
a plurality of independently operable valves 
each adapted when actuated to disable the press 
sure developing means, and each controlled by 
the fluid pressures within a respective riveting 
unit. 
Other objects and structural details of the in 

vention will be more apparent from the following 
description when read in conjunction with the 
accompanying drawings, wherein: 

's 

is gripped between stationary and movable dies 
4 and 5, and set, while during the second 

stage the pressure acting on the movable die 
is intensified and the rivet thereby headed. 
Restoration of the parts to normal is accom 
plished automatically when a predetermined 
pressure is reached within the riveting unit. 

O 

5 

, Except for the novel features of the present 
invention the assembly disclosed herein is simi 
lar in construction and mode of operation to 
the assembly disclosed and claimed in the ap 
plication by H. R. Fischer and E. W. Stevens, 
Serial No. 305,204, filed November 18, 1939. The 
principal elements of the old assembly and their . 
general operation are described briefly below. 
In this sunnary reference is had to only one 
riveting unit. 
Referring to the diagrammatic drawings, Figs. 

2, 3 and 4, the movable die, or rivet set, is is 
20 illustrated as formed integrally with a pressure 

responsive piston f movable within a chamber 
in the riveting unit. Opening into the oppo 

Fig. 1 is a perspective view of a riveting as 
sembly of the class described, embodying the 
mechanism of the invention; 

Figs. 2, 3 and 4 are diagrammatic views show 
30 

ing the assembly in its respective normal, inter 
mediate, and fully actuated positions of opera 
tion; and 

Fig. 5 is a detail diagrammatic view, of an 
automatic control element and the Valve assen 
bly of the invention, showing one of the Valves 
comprised in the assembly in actuated position. 
A riveting assembly embodying the invention is 

shown in Fig. 1 and is seen to comprise a power 
generating unit 0, and a pair of riveting units 

and 2 connected to the power unit by 
separate sets of flexible fluid conducting hose 
lines. The units and 2 are adapted for 
manual manipulation, independently of the 
power unit, and are selected for use alternative 
ly according to the requirements of the work. 
There may be more than two riveting units, if 
desired. The power unit ?o operates under the 
remote control of a trigger f, One of which is 
located in each unit f and 2, and, during a 
cycle of operation, delivers oil, or other hy 
draulic fluid, in two stages of pressure to a se 
lected one of the riveting units. During the 
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site ends of the chamber 7 are passages and 
9 through which oil is supplied to the cham 

ber to effect reciprocation of the piston 6. The 
passages 8 and 9 communicate through asso 
ciated hose lines 2 and 22 with respective pas 
sageways 23 and 24 in the base of the power 
unit 0. The passageways 23 and 24 serve as 
outlets for a pair of oil reservoirs 25 and 2 
and Conrnunicate therewith through respective 
intermediate piston chambers 27 and 28. Thus, 
a column of oil originating in the reservoir 25 
may b3 forced from the outlet 23, through the 
hose line 2 and supply passage 8, to the rear 
of chamber 7 where it acts on the rivet set pis 
ton f6 in a direction to drive it toward the sta 
tionary die 4. Similarly, a column of oil orig 
nating in the reservoir 26 may be forced from 
the outlet 24, through the hose line 22 and 
supply passage 9 to the front of chamber to 
effect a return movement of the piston f6 away 

As 

50 

from the stationary die 4. 
The hydraulic columns terminating in the rivet 

Set piston chamber are actuated by compressed 
air acting directly on the oil in the reservoirs 2s 
and 26. Air is admitted to the upper end of the 
reservoir 25 through a passage 29 and forces oil 
through a passage 3 to the pressure chamber 27 
fron which it passes to the outlet 23. Air is ad 
mitted to the upper end of reservoir 26 through 
a passage 32 and oil is forced into the commu 
nicating lower end of the pressure chamber 2 
where it actuates a piston to drive the oil 

first, or low pressure, stage of the cycle the rivet 55 ahead of the piston to the outlet 24. As shown 
' 



2 
in Fig. 4, a set of longitudinal ports 34 in the pis 
ton 33 ordinarily permits a free flow of oil be 
tween the opposite ends of the chamber 28. A 
valve 35 closes the ports 3 during actuation of 
the piston. While the pressure of compressed 
air acting on the surface of the oil in reservoir 25 
is sufficient to move the die 5 into engagement 
with the rivet it is insufficient to cause the die to 
upset or head the rivet. Therefore, the pressure 
developing means includes a booster device in the 
form of a piston 36 the stem of which extends 
into the pressure chamber 27 for the purpose of 
intensifying the pressure of the oil flowing from 
outlet 23. The relatively large head of the pis 
ton 36 moves within a chamber 37 to the upper 
end of which air may be directed through a pas 
sage 38. Operation of the pistOn 3 serves to 
force the oil from chamber 2 with great pres 
sure, which pressure is transmitted to the rivet 
ing piston f6 through the passages connecting 
chamber 27 to the rear of piston chamber 7. In 
the normal retracted position of the piston. 36 
(Fig. 2) the lower end of the stem thereof lies 
just above the point of communication between 
chamber 27 and passage 3. Thus, preparatory to 
actuation of the intensifying piston, the cham 
ber 27 and connecting passages may be filed with 
oil and the movable die is brought into contact 
with the rivet by admitting air to the reservoir 
25. To return the piston 36 air is introduced 
into the front of the chamber 37 through a pas 
sage 39, this passage being a branch of the previ 
ously mentioned passage 32. A pressure reducing 
valve assembly 4 is disposed in the passage 39 to 
effect a saving of compressed air. 
The flow of air to the reservoirs 25 and 26 and 

the large compression chamber 3 is controlled 
by a distributing system acting to initiate auto 
matically the several steps of a riveting operation. 
Included in the distributing system is a feed line 
42, to which compressed air is constantly sup 
plied, and a valve mechanism comprising a dis 
tributing valve 43, and a pair of valves 44 and 45, 
termed the prefill and automatic return valves 
for reasons which will hereinafter more clearly 
appear. The valves 43, 44 and 45 are shiftable 
longitudinally within respective bushings 46, 47 
and 48 and settable to a plurality of control posi 
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chamber. When air is introduced within the 
chamber 55, below the valve 44, the pressure 
therein increases and tends to balance the pres 
sure above the valve. When approximate equal 
ity of balance is attained, a spring 5 forces the 
valve upward, this movement being retarded by 
reason of the necessarily slow displacement of air 
through the narrow opening around the upper 

() 
end of bushing 47. As the valve 44 reaches the 
position shown in Fig. 4, the head thereof un 
covers a set of bushing ports communicating with 
the conduit 56 and air is permitted to flow around 
a reduced portion 58 of the valve and out an 
other set of ports to a passage 59. The passage 
59 conducts the air to a set of ports in the bush 
ing 46 near the upper end thereof. In the upper 
most position (Fig. 4) of the distributing valve 
43, the air from passage 59 is admitted to the in 
terior of the bushing 46 and directed around a 
reduced portion 6 of the valve and out another 
set of ports to the passage 38. 
The variable adjustment of the distributing 

valve 43, is obtained by unbalancing the air pres 
, Sures at the opposite ends of the valve. A cham 

25 

30 

and chamber 62. 

40 

45 

tions with respect to passages leading from the 
Supply line 42. One passage so controlled is in 
dicated at 49 and is seen to open into a chamber 
5 receiving the lower end of distributing valve 
43. A branch 52 of passage 49 registers with a 
set of ports in bushing 46, and, in the normal po 
sition (Fig. 2) of valve 43, directs air around a 
reduced portion 53 of the valve, and through an 
other set of bushing ports to the passage 32 lead 
ing to the return oil reservoir 26. Also, the valve 

5) 
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43 serves normally to close the bushing ports con 
necting the chamber 5 to a passage 54. The 
passage 54 leads to a chamber 55 surrounding 
the lower end of prefill valve 44 and is in con 
stant communication with the passage 29 leading 
to the reservoir. 25. Upon movement of the valve 
43 upward to the positions of Figs. 3 and 4 the 
passage 54, chamber 55 and passage 29 are con 
nected to the live air source through the cham- . 
ber 5. The passage 38, leading to the intensifier 
chamber 37, is controlled jointly by the distrib 
uting valve 43 and the prefill valve 44. The valve 
44 is normally held in the lower position of Fig. 2 
by the pressure of air above the valve delivered 
there by a live air conduit 56 through a narrow 
opening separating the upper end of the valve 
bushing 47 from the wall of the enclosing valve 

60 
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ber. 62 encloses the upper end of valve 43 and 
bushing 46, and receives live air through a pas 
sage 63 connected to the supply line 42 through 
a series of ports and passages controlled by the 
automatic return valve 45. A passage 64 leads 
from the supply line 42 and communicates 
through a branch. 65 and set of ports 66, in the 
bushing 48, with the interior of the bushing. In 
the normal lower position (Fig. 2) of the valve 
45 a reduced portion 60 thereof lies opposite the 
ports 66 and air from passage 64 passes around 
the valve and out a port 67 to the passage 63 

The air pressures above and 
below the valve 43 being thus normally balanced, 
a spring 68 is provided in the chamber 5 to urge 
the valve to the downward position of Fig. 2. 
In this position of the distributing valve the pas 
sages 29 and 38, leading respectively to the res 
ervoir 25 and the upper end of piston chamber 
37, are closed while passage 32 and branch 39 
thereof are open to hold the respective pistons 
6 and 36 in retracted position. If, now, the pres 

sure in chamber 62 above valve 43 be reduced, 
the valve will be forced upward against the pres 
sure of Spring 68. A movement of the valve from 
Fig.2 position to the intermediate position of Fig. 
3 and fully actuated position of Fig. 4 serves to 
cut off the passages 32 and branch 39 from the 
live air Source and to permit the flow of air from 
chamber 5, through passage 54 to chamber 55 
and passage 29, leading to reservoir 25. At this 
time the prefill of the passageways leading to 
the rear of riveting unit chamber f7 takes place 
and continues during the period that the prefill 
valve" 44 is moved upward by spring 57. When 
the valve 44 reaches the open position of Fig. 4 
air flows from the conduit 56 to the passage 59 
and is permitted to pass around the valve 43 to 
the passage 38 if this valve has reached fully ac 
tuated position. It will be noted that in the in 
termediate position of Fig. 3 the distributing 
valve has not reached open position with respect 
to passage 59 so that air may not be directed to 
chamber 3 at this time irrespective of the posi 
tion of the prefill valve 44. It is sometimes desir 
able that the valve 43 be momentarily held in 
its intermediate position to insure completion of 
the prefill operation before actuation of the in 
tensifier piston. 36. Therefore, an auxiliary 
Spring 69 is arranged within the chamber 5 and 
is So disposed with respect to the valve 43 as to 
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be ineffective until the valve reaches intermedi 
ate position. At this point the force of the aux 
iliary Spring 69 supplements that of the spring 
68 in urging the valve 43 downward. Thus, a 
greater disparity in pressure at the opposite ends 
of the valve 43 is necessary to move the valve 
from intermediate to fully actuated position than 
is required to move it from normal to intermedi 
ate position. 

5 

3 
lower end of the valve 45 and controlled by a 
valve assembly 83 later to be described. 

Pressure from the passage 82 is applied only 
momentarily to the lower end of the return valve 
and it is desirable that an auxiliary holding pres 
sure be introduced below the valve in order that 
the Valve may not return to normal prematurely 
and initiate automatically a second cycle of op 
eration. Holding pressure for this purpose is ap 

Pressure reductions within the chamber 62 are lo plied through a longitudinal bore 84, in the lower 
brought about through exhaust means controlled 
by the trigger 3 on the riveting unit. The pre 
viously mentioned passage 64, leading from sup 
ply line 42, is also connected to an air hose if 
placing the supply line in communication with 
a passage 72 in the riveting unit. A valve 73 is 
disposed within the passage 72 and is movable by 
trigger 3 to open position with respect to an 
exhaust port 4. When the valve 73 is actuated 
by trigger 3 the air flowing to the riveting unit 
is free to pass to atmosphere through the port. 
4. Within the passage 64 and placed between 

end of valve 45, to which air is admitted through 
an opening 85 located in reduced portion 77 of 
the valve. Thus, live air from the auxiliary pas 
sage 79 is directed also below the valve 45 and 

15 prevents return of the valve by spring 76. As 
shown in Fig. 5, while the valve 45 is held in ac 
tuated position the upper reduced portion 60 
thereof connects the upper one of the pair of 
ports 66 to a passage 86 opening into the area 

20 surrounding the upper end of the valve. By this 

the branch passage 65 and supply line 42 is a 
metering valve 75 which substantially reduces the 
rate of airflow to the chamber. 62 and the rivet 
ing unit. Therefore, when exhaust valvé 73 is 

means the reduced pressure within hose line 
is established also above the valve 45. The com 
bined force of the spring 76 and reduced air pres 
sure is insufficient to overcome the line pressure 

25 below the valve 45 and the valve remains in ac 
opened the air escapes from port 74 more rapidly 
than it can pass through metering valve 75 with 
the result that a drop in pressure occurs in the 
air lines between the metering valve and the riv 
eting unit. Chamber 62 communicates with pas 
Sage 64 at a point within the area of reduced 
pressure so that the pressure drop is reflected also 
in the ports and passages leading to the chamber, 
and in the chamber itself. The extent of pres 
sure reduction in chamber 62 is determined by 
the extent of actuation given the trigger 3. In 
initiating a cycle of machine operation the trig 
ger may be fully actuated in a single motion or 
it may be momentarily held in the partly actuated 
position of Fig. 3 before completing the full 
stroke. In the latter instance the initial move 
ment of the trigger will permit movement of the 
distributing valve 43 to its intermediate position. 
but the pressure drop in chamber 62 will be in 
sufficient to overcome the combined opposing 
pressures of springs 68 and 69. The valve will 
remain in intermediate position, therefore, until 
the trigger 3 is fully actuated and the pressure 
in chamber 62 thereby further reduced. 

. In terminating a cycle of operation the return 
valve 45 is moved upwards from the position 
shown in Figs. 2, 3 and 4 to the position shown 
in Fig. 5. This movement is accomplished 
against the pressure of a spring 76 and serves to 
place a lower reduced portion 7 of the valve 
opposite a port 8 aligned with a passage 79 lead 
ing from supply line 42. Air at line pressure 
immediately passes around the valve 45 and out 
8, port 8 communicating with passage 63 and 
chamber 62. The chamber 62 being thus supplied 
with live air the pressure therein rises and quick 
ly equals that within chamber 5, whereupon the 
springs 68 and 69 return the distributing valve 
43 to the lower normal position of Fig. 2. This 
movement serves to cut off the flow of pressure 
fluid to the passages 29 and 38 and re-establishes 
the flow through passage 32 and branch 39'to re 
store the pistons 6 and 36 to their retracted 
positions. Movement of the return valve 45 to 
upper position takes place automatically while 
the trigger 3 is held actuated and is initiated by 
means forming a part of the invention. This 
means includes a pressure fluid conducting pas 
sage 82 opening into the area surrounding the 

tuated position as long as the exhaust valve 73 
is held open. Upon release of the trigger 3, how 
ever, the exhaust valve closes and the pressure in 
hose line and connecting passages rapidly 

30 builds up to full line pressure, whereupon the air 
pressures at the opposite ends of the valve 45 are 
balanced and the spring 76 is permitted to return 
the valve downward to normal position. It is 
apparent, therefore, that if the operator holds 

35 the control valve 3 open longer than necessary, 

40 

the riveting piston 6 will be restored to normal 
position but will not start on a new power stroke 
until the operator closes and then reopens the 
valve 3. 
The selection of one or the other of the rivet 

ing units and 2 for use is performed by man 

(Figs. 2-4). 
45 

other of the hose lines 2 to the outlet. 

ual manipulation of a two-way valve assembly 
81 (Fig. 1) comprising separate valves 88 and 89 

The valve 88 controls the flow of 
oil from the high pressure outlet 23 and operates 
in a conventional manner to connect one or the 

The 
valve 89 is interposed between the compressed 
air supply line 42 and the riveting units and 
2 and is settable like valve 88 to direct air al 

ternatively to the units. Both of the hose lines 
22 may be open constantly to receive oil from 
the return reservoir. 26. In the drawings, the 
valves 88 and 89 are set to condition the unit 2 

5 5 

60 

65 

70 

5 

for operation. 
In the riveting assembly disclosed in the prior 

application above identified a means is provided 
for actuating the automatic return valve 45 when 
a predetermined pressure is reached within the 
intensifier chamber 37. This method of initiat 
ing the return stroke, while generally satisfac 
tory, has the disadvantage of limiting both rivet 
ing units f and 2 to the same peak pressure. 
Thus, when changing from one riveting unit to 
the other it is necessary to re-adjust the pressure 
control means if the pressure requirements of the 
Work also change. In order to eliminate to a 
large extent the necessity for frequent adjust 
ment of the pressure control means, the old con 
trol means has been replaced by a new mecha 
nism permitting independent pressure control of 
each riveting unit. This mechanism includes the 
valve assembly 83 (Figs. 2-4) comprising a pair 
of valves 9 and 92 movable within respective 
bores 93 and 94 communicating through a con 



4. 
mon passage 95 with the supply line 42. A sec 
ond passage 96, Common to the bores 93 and 94, 
is connected to the previously mentioned passage 
82 and the valves 9 and 92 serve to control the 
flow of air from passage 95 to the passage 96. 
Each valve is pressed to the Seated or closed po 
sition of Figs, 2-4 by a respective spring 97 and 
98 and so normally prevents the flow of air 
through passage 82 to the lower end of return 
valve 45. The shank or stem of each valve 9 
and 92 is formed as a plunger and has a sliding 
fit within its respective bore 93 and 94. Opening 
into the lower end of the bores 93 and 94 are re 
spective passages 99 and Of communicating at 
their opposite ends with the high pressure oil 
hose lines 2, the passage 99, being connected to 
the hose line associated with riveting unit 
while passage of is connected to the hose line 
associated with unit 2. 
eration, therefore, one of the passages 99 or Of 
is filled with oil and the subsequent intensified 
pressure. delivered through the hose line 2 is re 
flected also in the communicating passage 99 or 
of. When the pressure within this passage be 

comes sufficiently high to unseat its associated 
valve 9 or 92, live air is permitted to pass from 
the supply line 42 to the area below the valve 
45 whereby this valve is shifted upward and the 
return stroke initiated in the manner previously 
described. The valves 9 and 92 may thus be 
termed pressure 'relief valves since their opera 
tion terminates the application of intensified 
pressure within the riveting unit. Actuation of 
the relief valves is resisted by the springs 97 and 
98 and the pressure of these springs may bein 
dependently increased or diminished at will 
through adjustment of respective associated set 
screws O2 and 103. Thus, a variable resistance. 
may be imparted to each valve 9 and 92. By 
way of example the valve 9 might be caused to 
resist actuation until a pressure of 5,000 pounds 
per square inch is reached in the piston chamber 
7 of unit , while the valve 92 is set for actu 

ation when the pressure within unit 2 reaches 
1,250 pounds per square inch. - 
The above pressure control mechanism is 

shown also in Fig. 1 where the pressure relief 
valve assembly 83 is shown mounted On the head 
of the power unit (0. The passages 99 and 0. 
are represented, in this embodiment of the in 
vention, as pipe lines arranged outside the unit 
and connected to the hose lines 2 beyond the 
two-way valve assembly 87. The passage 95 for 
conducting live air to the valve assembly 83 is 
also indicated as a conduit outside the unit. 
While the invention has been disclosed with 

particular reference to a riveting machine, it is 
susceptible of embodiment in machines for other 
uses, such as pressing, pulling, Crushing, punch 
ing and embOSSing. 
What is claimed is: 1. A riveting assembly, comprising a hydraulic 

system for effecting operation of said assembly, 
said system terminating in separate-pressure fluid 
Conduits, a pressure fluid operated booster de 
vice within said hydraulic system, means for ter. 
minating operation of said booster device to re 

During the prefill op 

5 

O 

5 
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lease the pressure in said system, said means in 
cluding a control element adapted when actuated 
to condition said means for Operation, a passage 
way leading to said control element to permit 
actuation of said element by the force of pressure 
fluid, a valve assembly controlling the flow of 
pressure fluid through said passageway, said as 
sembly comprising a plurality of independently 
operable valves each adapted when operated to 
Open said passageway to the flow of pressure, 
fluid, and pressure responsive means associated 
with each of said valves and communicating with 
a respective one of said separate pressure fluid 
conduits for Operating said valves. 

2. A riveting assembly according to claim 1 
characterized by independently operable means 
associated with each of said valves for imposing 
a variable resistance to the operation thereof. 

3. A riveting assembly, comprising a plurality 
of piston chambers, a source of pressure fluid, 
separate pressure fluid conducting lines leading 
from said source to said piston chambers, a 
booster device for intensifying the pressure in 
said fluid lines and thereby in said piston cham 
bers, settable means for controlling said booster 
device adapted in a first position to initiate oper 
ation of said device and in a second position to 
terminate Operation of said device, pressure fluid 

30 
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means for moving said settable means to its said 
second position, a pilot valve for controlling said 
pressure fluid means, and pressure responsive in 
dependently operable means communicating with 
each of said piston chambers for initiating actu 
ation of said pilot valve when the pressure in its 
associated piston chamber reaches a predeter 
mined peak. 4. A riveting assembly, comprising a plurality 
of piston chambers, a source of pressure fluid, 
separate pressure fluid conducting lines leading 
from said source to said piston chambers, a pres 
sure fluid operated booster device for iratensifying 
the pressure in said fluid lines and thereby in 
said piston chambers, a distributing valve having 
a normal position in which it disconnects said 
fluid lines from the pressure fluid Source and 
prevents the supply of fluid to said booster de 
vice, said distributing valve being Settable in step 
by-step fashion to first and second positions and 
acting on the first step to connect said fluid lines 
to said pressure fluid source and acting on the 
second step to admit pressure fluid to said booster 
device, means for returning said distributing 
valve to normal in a single step to release the 
pressure in said fluid lines, a control element 
adapted when actuated to initiate return move 
ment of said distributing valve, pressure fluid 
means for actuating Said control element, a valve 
assembly controlling the flow of pressure fluid to 
said control element, said assembly comprising a 
plurality of independently operable valves each 
adapted when operated to permit the flow of fluid 
to said control element, and pressure responsive 
means associated with each of said valves and 
communicating with a respective one of said pis 
ton chambers for operating said valves, 

HOWARD R. FISCHER. 
  


