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To all ulv?vo7mm, ió may concerryv: 
Be it known that I, ALFRED PARFITT, of 

Topeka, Shawnee county, Kansas, have in 
Vented certain new and useful Improvements 
in Riveting-Machines, of which the following 
is a full, clear, and exact description, refer 
ence being had to the accompanying draw 
ings, forming a part thereof. 
Myinvention relates to riveting-machines, 

and more especially to machines for riveting 
boiler and other metallic plates together; and 
it consists in certain novel and peculiar fea 
tures of construction and combinations of 
parts hereinafter described and claimed. 
The object of the invention is to produce a 

machine of this character, either of a station 
alry or portable type, which is positive and 
reliable in operation and comparatively sim 
ple, strong, durable, and inexpensive of con 
struction, and which is under the perfect con 
trol of the operator, manipulating only a sin 
gle valve. 

In order that the invention may be fully 
understood, reference is to be had to the ac 
companying drawings, wherein— 

Figure I represents a side elevation of a 
riveting-machine embodying my invention. 
Fig. 2 represents a vertical section of the 
Same. Fig. 3 represents a cross-section taken 
on the linea a of Fig. 2. Fig. 4 represents a 
cross-section of the four-way valve. Fig. 5 is 
a view, partly in vertical section and partly 
in elevation, of a modified form and construc 
tion of riveting-machine. Fig. 6 is a vertical 
Section of a still further modified form of the 
riveting-machine. - 

Like numerals refer to corresponding 
in all of the figures. 

Referring now particularly to Sheet 1 of 
the drawings, 1 designates a hook-shaped cast 
ing or frame which is provided with an up 
Wardly-extending arm or anvil 2 and with a 
cylindrical cavity or chamber 3 in its upper 
end. At the upper end of said cylindrical 
chamber the casting is diametrically enlarged 
and internally screw-threaded, as at 4. Said 
enlargelment, at a suitable point, is provided 
with an annular internal flange or shoulder 

parts 

5, whereon a head 6 rests and is clamped 
firmly and tightly by means of the inverted 
open-ended cylinder 7, which screws into the 
upper end of the enlargement 4, as shown 

Serial No. 588,015, (No model.) 

clearly in Fig. 2. Arranged to reciprocate 
vertically within the chamber 3 is a riveting 
piston or plunger 8. Said piston or plunger 
is provided with a vertically-depending stem 
or arm 9, which projects through an opening 
in the bottom of the cylinder portion of the 
casting 1, and is adapted, in conjunction with 
the riveting arm or anvil 2, to upset the rivet, 
and clamp the plates to be secured firmly to 
gether in the customary manner. Said pis 
ton or plunger 8 is of peculiar construction, 
that is to say, it comprises the body portion, 
from which the stem 9 depends, a top portion 
10, and a packing-ring 11. The packing-ring 
11 is of rubber or equivalent material and 
comprises a horizontal portion which rests 
upon the upper end of the body portion of 
the piston or plunger, and a vertical portion 
or flange which projects upwardly and fits 
snugly against the wall of the cylindrical 
chamber 3. The top portion fits snugly within 
said chamber upon the upper margin of the 
packing-ring and is diametrically diminished 
at two points to form a shoulder 10, which 
bears against theinner side of the vertical por 
tion and upon the upper side of the horizontal 
portion of the ring, and a depending threaded 
portion which projects through said ring and 
engages corresponding threads in the upper 
end of the body portion, which connection 
clamps the packing-ring firmly and reliably 
in place. The body portion is provided with 
a central cavity S", which registers with a 
central opening 10 through the top portion, 
and said opening of the top portion at its up 
per end is diametrically increased, so as to 
form a shallow chamber 10, the object of 
which is hereinafter explained. The top por 
tion just opposite the upper end of the verti 
cal flange of the packing ring is provided 
with an annular groove 10", which communi 
cates by means of a number of radial passages 
109 with the opening 10", whereby a fluid en 
tering said opening may pass through said 
passages into said annular groove and thereby 
expand and hold said packing-ring firmly in 
contact at all times With the Wall of the cham 
ber 3, so that it will be impossible for such 
fluid to leak down or otherwise obtain access 
to said chamber below the piston or plunger, 
as will be readily understood. 

12 designates a head which is screwed into 
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the upper end of the chamber 3 and thus limits 
the upward movement of the piston caused by 
means of one or more springs 13, interposed 
between the bottom of said chamber 3 and 
the opposing face of the lower end of the pis 
ton or plunger. Said springs at their upper 
ends preferably engage cavities 8 in said pis 
ton, so as to be held reliably in their proper 
positions. Said head 12 is provided centrally 
with a threaded boss or neck which projects 
upwardly into the en largement of the cylin 
der and is provided centrally with a vertical 
passage 12, which registers with the opening 
10 of the piston and also extends through 
Said boss. An annular packing-ring fits upon 
and within said neck or boss and is clamped 
firmly in such position by means of the thread 
ed cap 13, which cap is also provided with a 
registering and preferably a flaring Opening 
which communicates with the passage 12. 
The chamber formed between the heads 6 and 
12 is divided by means of a flexible partition 
14 into an upper chamber 15 and a lower 
chamber 16. The upper chamber communi 
cates with the opening in the cap 13 and is 
provided with a hole or inlet-passage 17 for 
the Supply of the fluid employed as an agent 
in the operation of the machine, which open 
ing is normally closed by means of a screw 
plug 18. The head 6 is provided with a cen 
tral opening which is lined with an annular 
packing-ring 19, clamped firmly in position 
by means of a cap-plate 20, bolted firmly in 
position. 

21 designates a piston, and 22 a vertically 
depending ram or stem thereof. Said lam or 
Stelm fits Snugly in the opening of the head 6 
at all times and prevents liquid from the 
chamber 15 escaping upward into chamber 7. 
The piston 21 is provided, preferably, with 
the usual packing-ring 23. 

24 designates a pipe which communicates 
with the chamber 16, and 25 a similar pipe 
communicating with the chamber 7 above the 
piston 23. Said pipes at their lower ends 
screw into passages 24 and 25, respectively, 
of a four-way coupling, and said coupling is 
also provided with passages 26 and 27, with 
which communicate the supply-pipe 28 and 
discharge-pipe 29, respectively. 

30 designates a valve which controls the 
passage of air, Steam, or Water, as the case 
may be, through said pipes to and from said 
chambers. In order to accomplish this, it is 
provided with a tapering passage 31 and with 
a handle 32, by which the operator manipu 
lates it. 
In practice the air or other agent employed 

is first caused to pass from the Supply-pipe 
26 to the chamber 16. To accomplish this, 
the valve is set as indicated by dotted lines 
in Fig. 4. The movement of the valve is then 
continued in the direction indicated by the 
arrow until communication is established be 
tween the Supply-pipe and passage 25, where 
by the air or other agent under pressure is 
Supplied to chamber 7, and the escape of air 
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from chamber 16 is prevented by reason of 
the fact that the Valve closes chamber 24. 
After these operations have taken place and 
the rivet is secured the movement of the valve 
is continued in the same direction until the 
en largement in the Valve-passage communi 
cates simultaneously with passages 24 and 
25° and the small end with the discharge 
passage 27. This operation permits the Spring 
33, interposed between the head 6 and the 
piston 21, and the spring 13 to raise their re 
spective pistons to their original positions. 

In order that this machine may be adjusted 
bodily to the position of the plates to be riv 
eted together, I preferably secure to the down 
Wardly-disposed shoulder, formed by enlarg 
ing the cylinder 3, the annular ring 34, and 
said ring in turn fits rotatably in an annular 
groove of the surrounding ring 35. Said ring 
35 at diametrically opposite points is provided 
With trunnions 36, which pivotally engage 
openings in the lower end of the bail 37, swiv 
eled at its upper end to a link 38, carried by 
a swinging crane. (Not shown.) By this 
means it is obvious that the machine may be 
located at any point desired by the proper 
operation of the crane, may be adjusted ro 
tatably in the bifurcated or grooved ring 35, 
and may be adjusted to any preferred incli 
nation by pivotally operating it upon the trun 
nions 36, as will be understood. 
To prepare the machine for Operation, wa 

ter or oil, preferably a non-freezing oil in cold 
weather, is introduced into the chamber 15 
by way of the opening 17 after plug 18 is re 
moved. After a sufficient quantity is intro 
duced, which is when the vertical chamber 
formed by the recesses 8 and the passages 
10 and 12 is filled, together with the cham 
ber 10° at the top of the piston, the annular 
groove 10, and the radial passages 10° of the 
same, the plug 18 is replaced, so as to make 
it absolutely impossible for any of the liquid 
to escape at that point. The plates to be riv 
eted together are arranged, with the rivet for 
securing them, upon the arm or anvil 2 of the 
frame, and valve 30 is adjusted to afford com 
munication between the supply-pipe 26 and 
the pipe 24, whereby a fluid, preferably air, 
is introduced under heavy pressure into the 
chamber 16. Consequently, as the liquid in 
the chamber 15 is non-elastic, the elevation 
or upward distention of said flexible partition 
14 displaces a quantity of said liquid, which 
displacement is accommodated by the down 
ward movement of the piston S. This pre 
liminary pressure is sufficient in most cases 
to completely upset the rivet and fasten the 
plates reliably together, but for securing 
boiler-plates together I do not rely upon this 
preliminary pressure alone, but employ an 
auxiliary or intensifying pressure to complete 
the riveting operation, which pressure is pro 
duced by the descent of the piston 21, occa 
sioned by simply throwing the valve around 
until it affords connection between the Sup 
ply-pipe and the pipe 25, and at the same time 
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cuts off communication between the valve and 
the pipe 24, and thereby prevents any back 
flow or escape of air from chamber 16. As soon 
as the air under pressure is introduced into 
the upper end of chamber 7 above the piston 
21 of greater Superficial. area than the first 
named piston said piston 21 is caused to move 
downwardly without applying pressure upon 
the rivet until the ram 22 enters the passage 
12 and comes in contact with the liquid in 
the chamber 3, the level of which of course 
has been lowered by the downward move 
ment of the piston 8, already described. As 
Soon as this contact takes place, of course, 
as the liquid cannot escape upwardly out of 
said chamber by reason of the packing-ring 
at the upper end of the passage 12, and be 
cause of the fact above stated that it is non 
elastic, the pressure applied upon the piston 
21 is transferred to the piston 8, and conse 
quently the latter under this additional and 
greater pressure is caused to completely up 
set the rivet and secure the boiler or other 
plates firmly and reliably together. It is 
obvious that during the preliminary applica 
tion of power to force the piston 8 downward 
and also during the intensified pressure 
caused by the descent of the piston 21 the 
pressure upon the liquid within and upon 
said piston S causes the vertical arm of the 
packing-ring 11 to expand, and consequently 
prevent the escape of any of said liquid to the 
bottom of the chamber 3, but, on the contrary, 
keeps it always above said piston. After the 
rivet is thus firmly secured the valve is ad 
justed to afford communication simultane 
ously between pipes 24 and 25 and discharge 
pipe 29 to permit the air or other agent em 
ployed to escape and permit the springs 13 
and 33 to elevate their respective pistoms, 
the liquid displaced by the upward movement 
of the lower piston overflowing back into the 
chamber 15. When another rivet is to be 
secured, the operation described is repeated. 
When riveting boiler-plates, it is very im 

portant that the full power of the machine 
shall be brought to bear upon the rivets, and 
as it is impossible usually to ascertain this 
satisfactorily from an inspection of the plates 
themselves have provided a telltale hole 34' 
in the chamber 7, and have found in practice 
that if the piston 21 moves downwardly with 
in the chamber 7 a sufficient distance to per 
limit the air or other agent employed for forc 
ing it downwardly to escape through said hole 
or aperture, which is located near the lower 
end of said chamber, the full power of the 
piston 21 has not been applied upon the rivet, 
and the reason for such failure is made ob 
vious, which is that there is an insufficient 
quantity of oil or liquid within and upon the 
piston S. Consequently the ram 22 of the pis 
ton 21 has moved for the greater part of its 
stroke without exerting enough pressure upon 
the piston S and thereby upon the rivet. To 
remedy this, it is necessary to reverse the 
position of the valve and introduce more 

Water or oil into chamber 12, and conse 
quently into and upon the piston 8, and then 
adjusting the valve, as before, complete the 
riveting operation. In practice when a proper 
quantity of Water or oil is in and upon the 
piston S the power-intensifier piston moves 
downward only a short distance, and said tell 
tale hole is so disposed relative to the stroke 
of the said piston that if the air or other 
agent escapes through said hole the operator 
knows that the riveting operation is not as 
thorough and complete as it should be, and 
consequently puts an additional Supply of 
water or oil in the machine, as before de 
Scribed. - 

Referring now to Fig. 5, it will be noticed 
that instead of the casting or frame 1 I em 
ploy the usual long bifurcated frame 35, cor 
responding in function to casting J, but 
adapted especially for projecting into boilers 
when upsetting rivets and securing boiler 
plates together. It will also be noticed that 
the principle of this structure is precisely the 
same as that already described, the principal 
difference being that the chambers 3 and 7 
are not superposed relative to each other. 
In this case the chamber 3 is disposed at the 
outer end of the upper arm of the frame, while 
the chamber 7 is disposed in an opening in 
said frame inward of the bifurcation of the 
same. In this case the upper end of the 
chamber 3 is closed, as before, by a cap 12", 
corresponding to the cap 12, except that it is 
not provided with any hole or passage-way 
through it, but completely closes the upper 
end of the chamber 3. In this case also the 
form of the plunger is changed somewhat, as 
it is not necessary or desirable that it be pro 
vided with the recess S or 10, as before, 
though said recess or opening may be pro 
vided without affecting in the least the oper 
ation of the said piston. In this case I pref 
erably provide a body portion with an up 
Wardly-projecting threaded stem 8", surround 
the same with the packing-ring 11, and screw 
down upon said threaded extension and upon 
said packing-ring the top section 10 of the 
piston. In this case the top section, instead 
of having the annular groove and radial pas 
sages communicate with a central hole, is 
provided with an annular groove 10' of right 
angle form in cross-section, which communi 
cates with a shallow chamber formed between 
the top of the plunger and the bottom of the 
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cap in order that the actuating agent may 
spread out over and have a wide or extended 
bearing upon the top of the plunger. 

Referring now to the chamber 7, it will be 
noticed that it is precisely the same in all re 
spects as that already described, except that 
in this connection it is inverted, so as to dis 
pose the chambers 14 and 15 at its upper end, 
and in lieu of the liquid-receiving chamber, 
formed by the passages 12, 10, and 8", said 
chamber is formed by means of a central 
tube 12", which screws at its lower end into 
the cap 7, forming the upper wall of the 
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chamber 16, which cap is provided also with 
a registering passage provided with packing 
ring and a cap 13 to hold it in place. In this 
case also the Water or oil is introduced into 
chamber 15 by Way of an opening 17 in the 
upper end of the tube 12", and said opening 
is normally closed by the plug 18. The up 
per end of said tube is also connected by 
means of the pipe 37 with the shallow cham 
ber above the piston 8. The valve-coupling 
is also connected, as before, by pipe 24 with 
the chamber 16 and by pipe 25 with the cham 
ber 7, in this case below the piston 21 instead 
of above. The spring 33 in this case is also 
illustrated, but in practice will probably not 
be needed, as when the pressure is removed 
from said piston it will gravitate to the bot 
tom of the cylinder. The spring may be de 
sirable, however, in order to insure positive 
ness and rapidity of operation. 
In operation after the requisite quantity 

of water or oil is poured into the tube 12' to 
fill chamber 15 and said tube the valve is op 
erated to permit air under pressure to enter 
chamber 16, and, acting upon the flexible par 
tition 14, as above described, displace or force 
a quantity of the liquid through the pipe 37 
and into the chamber 3 above the piston, which 
latter is consequently moved downward, as 
before explained. The further movement of 
the valve then intensifies the pressure upon 
the rivet caused by the downward movement 
of the piston S by introducing air below the 
piston 21 and causing the ram or stem of said 
piston to move upwardly into the tube 12", 
and by displacing a further quantity of said 
liquid force piston S downwardly a corre 
sponding distance and complete the riveting 
operation. This frame 35º may also be sus 
pended from a crane in the customary manner. 

Referring now to Fig. 6, it will be noticed 
that I have arranged the intensifier to oper 
ate in connection with a punch or a small riv 
eting-machine which can be held in one’s 
hand. In this case also I have mounted the 
intensifier upon wheels, so as to be conven 
iently portable from place to place. The 
principle of construction in this case is pre 
cisely the same as in the structures already 
described, and the parts are correspondingly 
numbered, except that instead of the flexible 
partition I have employed a mechanical 
equivalent of the same in the shape of an ad 
justable piston or partition 14". This par 
tition or piston is circular and embraces 
loosely the tube 12' and fits snugly within 
the cylinder forming the chambers 15 and 16, 
and is adapted to diminish and increase the 
capacity of said chambers, respectively, as it 
moves downwardly in operation, and conse 
quently displaces the liquid in chamber 15 and 
forces it through the pipe 37 into chamber 3 to 
cause the preliminary operation of the rivet 
ing or punching stem 9 or 9, respectively, of 
the piston 8. Said piston 14 preferably com 
prises three sections, and between the same 
are interposed two packing-rings, which fit 
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snugly against the wall of the cylinder and the 
external surface of the tube 12'. The middle 
section is provided peripherally and inter 
nally with annular grooves 14 and 14°, which 
are connected by one or more radial passages 
14, and communicating in turn at its lower 
end with one of said radial passages, and Se 
cured rigidly to the pistonis a vertical pipe 38, 
which reciprocates with the plunger and ex 
tends through the stuffing-box 39 to permit the 
escape of the air, steam, or other agent em 
ployed under pressure to force downwardly 
the said piston and thereby cause the prelimi 
nary operation of the riveting or punching 
piston 8. In case the air or other agent em 
ployed leaks partially through or past said 
piston it enters said annular grooves and 
said radial passages and is permitted to es 
cape freely up through the escape-pipe 38, 
this construction thereby insuring against the 
mixing of the piston-actuating agent with the 
liquid or power-transmitting agent in cham 
ber 15, as will be readily understood. 
By manipulating the valve as hereinbefore 

described the preliminary riveting operation 
first takes place, and then the pressure thus 
completed is intensified by the movement or 
operation of the second piston. In this con 
struction it is necessary to employ a Spring 
40 or other means for reëlevating the piston 
after each operation, though it is to be un 
derstood that I may employ any other power to 
accomplish the same purpose. For instance, 
I may introduce air or steam under pressure 
to reelevate said piston and also reelevate 
piston 21 in sheet 1 and piston S, if found de 
sirable. 

It is obvious, of course, that the principle 
of construction herein described and illus 
trated by the accompanying drawings-viz., 
the employment of a piston for preliminary 
engagement with the rivet, in combination 
with an auxiliary piston or pressure-intensi 
fier for acting upon the first-named piston, 
and thereby increasing the pressure or force 
with which it bears upon the rivet-may be 
used in other connections. For instance, I 
contemplate using this principle in connection 
with shears or devices for cutting or trimming 
metal plates, in connection with hydraulic 
jacks for lifting derailed locomotives or cars 
back upon the track and in various other 
connections not necessary to mention herein. 
While I have described and illustrated this 

machine as provided with only a single in 
tensifier or auxiliary piston, it is to be un 
derstood, of course, that I may compress or 
intensify the pressure upon the liquid a, plu 
ral number of times, if found desirable or nec 
essary. 

It is to be also understood that changes in 
the form, proportion, and organization of the 
parts may be resorted to without departing 
from the spirit or scope or sacrificing any of 
the advantages of my invention, nor Will the 
Substitution of equivalents be considered a 
departure from the same. 
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cuts off communication between the valve and 
the pipe 24, and thereby prevents any back 
flow or escape of air from chamber 16. As soon 
as the air under pressure is introduced into 
the upper end of chamber 7 above the piston 
21 of greater superficial area than the first 
named piston said piston 21 is caused to move 
downwardly without applying pressure upon 
the rivet until the ram 22 enters the passage 
12 and comes in contact with the liquid in 
the chamber 3, the level of which of course 
has been lowered by the downward move 
ment of the piston S, already described. As 
soon as this contact takes place, of course, 
as the liquid cannot escape upwardly out of 
said chamber by reason of the packing-ring 
at the upper end of the passage 12", and be 
cause of the fact above stated that it is non 
elastic, the pressure applied upon the piston 
21 is transferred to the piston 8, and conse 
quently the latter under this additional and 
greater pressure is caused to completely up 
set the rivet and secure the boiler or other 
plates firmly and reliably together. It is 
obvious that during the preliminary applica 
tion of power to force the piston S downward 
and also during the intensified pressure 
caused by the descent of the piston 21 the 
pressure upon the liquid within and upon 
said piston 8 causes the vertical arm of the 
packing-ring 11 to expand, and consequently 
prevent the escape of any of said liquid to the 
bottom of the chamber 3, but, on the contrary, 
keeps it always above said piston. After the 
rivet is thus firmly secured the valve is ad 
justed to afford communication simultane 
ously between pipes 24 and 25 and discharge 
pipe 29 to permit the air or other agent em 
ployed to escape and permit the springs 13 
and 33 to elevate their respective pistons, 
the liquid displaced by the upward movement 
of the lower piston overflowing back into the 
chamber J5. When another rivet is to be 
secured, the operation described is repeated. 
When riveting boiler-plates, it is very im 

portant that the full power of the machine 
shall be brought to bear upon the rivets, and 
as it is impossible usually to ascertain this 
satisfactorily from an inspection of the plates 
themselves I have provided a telltale hole 34. 
in the chamber 7, and have found in practice 
that if the piston 21 moves downwardly with 
in the chamber 7 a sufficient distance to per 
mit the air or other agent employed for forc 
ing it downwardly to escape through said hole 
or aperture, which is located near the lower 
end of said chamber, the full power of the 
piston 21 has not been applied upon the rivet, 
and tilhe reason for such failure is made ob 
vious, which is that there is an insufficient 
quantity of oil or liquid within and upon the 
piston S. Consequently the ram 22 of the pis 
ton 21 has moved for the greater part of its 
stroke without exerting enough pressure upon 
the piston 8 and thereby upon the rivet. To 
remedy this, it is necessary to reverse the 
position of the valve and introduce more 
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water or oil into chamber 12, and conse 
quently into and upon the piston S, and then 
adjusting the valve, as before, complete the 
riveting operation. In practice when a proper 
quantity of water or oil is in and upon the 
piston S the power-intensifier piston moves 
downward only a short distance, and said tell 
tale hole is so disposed relative to the stroke 
of the said piston that if the air or other 
agent escapes through said hole the operator 
knows that the riveting operation is mot as 
thorough and complete as it should be, and 
consequently puts an additional supply of 
water or oil in the machine, as before de 
scribed. 

Referring now to Fig. 5, it will be noticed 
that instead of the casting or frame 1 I em 
ploy the usual long bifurcated frame 35", cor 
responding in function to casting 1, but 
adapted especially for projecting into boilers 
when upsetting rivets and securing boiler 
plates together. It will also be noticed that 
the principle of this structure is precisely the 
same as that already described, the principal 
difference being that the chambers 3 and 7 
are not superposed relative to each other. 
In this case the chamber 3 is disposed at the 
outer end of the upper arm of the frame, while 
the chamber 7 is disposed in an opening in 
said frame inward of the bifurcation of the 
same. In this case the upper end of the 
chamber 3 is closed, as before, by a cap 12", 
corresponding to the cap 12, except that it is 
not provided with any hole or passage-way 
through it, but completely closes the upper 
end of the chamber 3. In this case also the 
form of the plunger is changed somewhat, as 
it is not necessary or desirable that it be pro 
vided with the recess S8 or 10, as before, 
though said recess or opening may be pro 
vided without affecting in the least the oper 
ation of the said piston. In this case I pref 
erably provide a body portion with an up 
Wardly-projecting threaded stem 8", surround 
the same with the packing-ring 11, and screw 
down upon said threaded extension and upon 
said packing-ring the top section 10 of the 
piston. In this case the top section, instead 
of having the annular groove and radial pas 
sages communicate with a central hole, is 
provided with an annular groove 10' of right 
angle form in cross-section, which communi 
cates with a shallow chamber formed between 
the top of the plunger and the bottom of the 
cap in order that the actuating agent may 
spread out over and have a wide or extended 
bearing upon the top of the plunger. 
Referring now to the chamber 7, it will be 

noticed that it is precisely the same in all re 
spects as that already described, except that 
in this connection it is inverted, so as to dis 
pose the chamber's 14 and 15 at its upper end, 
and in lieu of the liquid-receiving chamber, 
formed by the passages 12, 10", and S, said 
chamber is formed by means of a central 
tube 12, which screws at its lower end into 
the cap 7, forming the upper wall of the 
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chamber 16, which cap is provided also with 
a registering passage provided with packing 
ring and a cap 13 to hold it in place. In this 
case also the Water or oil is introduced into 
chamber 15 by way of an opening 17 in the 
upper end of the tube 12", and said opening 
is normally closed by the plug 18. The up 
per end of said tube is also connected by 
means of the pipe 37 with the shallow cham 
ber above the piston S. The valve-coupling 
is also connected, as before, by pipe 24 with 
the chamber 16 and by pipe 25 with the cham 
ber 7, in this case below the piston 21 instead 
of above. The spring 33 in this case is also 
illustrated, but in practice will probably not 
be needed, as when the pressure is removed 
from said piston it will gravitate to the bot 
tom of the cylinder. The spring may be de 
sirable, however, in order to insure positive 
neSS and rapidity of operation. 
In operation after the requisite quantity 

of water or oil is poured into the tube 12' to 
fill chamber 15 and said tube the valve is op 
erated to permit air under pressure to enter 
chamber 16, and, acting upon the flexible par 
tition 14, as above described, displace or force 
a quantity of the liquid through the pipe 37 
and into the chamber 3 above the piston, which 
latter is consequently moved downward, as 
before explained. The further movement of 
the valve then intensifies the pressure upon 
the rivet caused by the downward movement 
of the piston 8 by introducing air below the 
piston 21 and causing the ram or stem of said 
piston to move upwardly into the tube 12", 
and by displacing a further quantity of said 
liquid force piston 8 downwardly a corre 
sponding distance and complete the riveting 
operation. This frame 35º may also be sus 
pended from a crane in the customary manner. 

Referring now to Fig. 6, it will be noticed 
that I have arranged the intensifier to oper 
ate in connection with a punch or a small riv 
eting-machine which can be held in one’s 
hand. In this case also I have mounted the 
intensifier upon wheels, so as to be conven 
iently portable from place to place. The 
principle of construction in this case is pre 
cisely the same as in the structures already 
described, and the parts are correspondingly 
numbered, except that instead of the flexible 
partition I have employed a mechanical 
equivalent of the same in the shape of an ad 
justable piston or partition 14". This par 
tition or piston is circular and embraces 
loosely the tube 12 and fits snugly within 
the cylinder forming the chambers 15 and 16, 
and is adapted to diminish and increase the 
capacity of said chambers, respectively, as it 
moves downwardly in operation, and conse 
quently displaces the liquid in chamber 15 and 
forces it through the pipe 37 into chamber 3 to 
cause the preliminary operation of the rivet 
ing or punching stem 9 or 9', respectively, of 
the piston S. Said piston 14 preferably com 
prises three sections, and between the same 
are interposed two packing-rings, which fit 
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snugly against the wall of the cylinder and the 
external surface of the tube 12'. The middle 
section is provided peripherally and inter 
nally with annular grooves 14 and 14°, which 
are connected by one or more radial passages 
14, and communicating in turn at its lower 
end with one of said radial passages, and Se 
cured rigidly to the piston is a vertical pipe 38, 
which reciprocates with the plunger and ex 
tends through the stuffing-box 39 to permit the 
escape of the air, steam, or other agent em 
ployed under pressure to force downwardly 
the said piston and thereby cause the prelimi 
nary operation of the riveting or punching 
piston S. In case the air or other agent em 
ployed leaks partially through or past said 
piston it enters said annular grooves and 
said radial passages and is permitted to es 
cape freely up through the escape-pipe 3S", 
this construction thereby insuring against the 
mixing of the piston-actuating agent with the 
liquid or power-transmitting agent in cham 
ber 15, as will be readily understood. 
By manipulating the valve as hereinbefore 

described the preliminary riveting operation 
first takes place, and then the pressure thus 
completed is intensified by the movement or 
operation of the second piston. In this con 
struction it is necessary to employ a spring 
40 or other means for reelevating the piston 
after each operation, though it is to be un 
derstood that I may employ any other power to 
accomplish the same purpose. For instance, 
I may introduce air or steam under pressure 
to reelevate said piston and also reelevate 
piston 21 in sheet 1 and piston S, if found de 
sirable. 

It is obvious, of course, that the principle 
of construction herein described and illus 
trated by the accompanying drawings-viz., 
the employment of a piston for preliminary 
engagement with the rivet, in combination 
with an auxiliary piston or pressure-intensi 
fier for acting upon the first-named piston, 
and thereby increasing the pressure or force 
with which it bears upon the rivet-may be 
used in other connections. For instance, I 
contemplate using this principle in connection 
with shears or devices for cutting or trimming 
metal plates, in connection with hydraulic 
jacks for lifting derailed locomotives or cars 
back upon the track and in various other 
connections not necessary to mention herein. 
While I have described and illustrated this 

machine as provided with only a single in 
tensifier or auxiliary piston, it is to be un 
derstood, of course, that I may compress or 
intensify the pressure upon the liquid a, plu 
ral number of times, if found desirable or nec 
essary. 

It is to be also understood that changes in 
the form, proportion, and organization of the 
parts may be resorted to without departing 
from the spirit or scope or sacrificing any of 
the advantages of my invention, nor will the 
substitution of equivalents be considered a 
departure from the same. 
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Having thus described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 

1. A riveting-machine, comprising a frame 
having an arm or anvil, a piston provided 
With an arm to engage a rivet, a liquid-cham 
ber communicating with the piston-chamber 
above said piston, a movable partition to dis 
place a quantity of the liquid in said cham 
ber, and thereby applying pressure upon the 
piston force it downwardly to engage the 
rivet, and a second piston or intensifier to op 
erate upon said fluid and thereby increase the 
pressure upon thefirst-named piston and con 
Sequently upon the rivet engaged by the Salme, 
substantially as described. 

2. A riveting-machine, comprising a frame 
having an arm or anvil, a piston provided 
with an arm to engage a rivet, a liquid-cham 
ber communicating with the piston-chamber 
above said piston, a movable partition to dis 
place a quantity of the liquid in Said cham 
ber, and thereby applying pressure upon the 
piston force it downwardly to engage the 
rivet, a second piston or intensifier to operate 
upon said fluid and thereby increase the pres 
sure upon the first-named piston and conse 
quently upon the livet engaged by the same, 
and means to return said pistons to their origi 
nal positions after the pressure upon them is 
removed. 

3. A riveting-machine, comprising a suit 
able frame having an anvill or arm, and pro 
vided with a piston-chamber, a piston therein 
provided with a stem to act in conjunction 
with said arm upon the rivet to be upset, a 
liquid-chamber in communication with the 
upper end of said piston-chamber, a movable 
partition therein, a pressure-supplypipe com 
municating with the liquid-chamber at the 
side of the movable partition containing no 
liquid, a second piston or pressure-intensifier, 
a pipe connecting the same with said supply 
pipe, and a valve, which when operated per 
mits the pressure agent to first act upon and 
operate the movable partition and conse 
quently operate the first-named piston and 
then to cause such pressure agent to act upon 

the last-named piston and cause it to intensify 
the pressure of said first-named piston upon 
said rivet, substantially as described. 

4. A riveting-machine, comprising a suit 
able frame having an anvil or arm, and pro 
vided with a piston-chamber, a piston therein 
provided with a stem to act in conjunction 
With said alm upon the rivet to be upset, a 
liquid-chamber in communication with the 
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upper end of Said piston-chamber, a movable 
partition therein, a pressure-supply pipe com 
municating with the liquid-chamber at the 
side of the movable partition containing no 
liquid, a second piston or pressure-intensifier, 
a pipe connecting the same with said supply 
pipe, a valve which when operated permits 
the preSSule agent to first act upon and op 
erate the movable partition and consequently 
operate the first-named piston, and then to 
cause such pressure agent to act upon the 
last-named piston and cause it to intensify 
the pressure of said first-named piston upon 
said rivet, a discharge-pipe which may be put 
in communication by said valve with the pipes 
leading to said chambers after the riveting 
operation is completed, and means to return 
said pistons to their original position, simul 
taneously with the escape of the pressure 
agent through the discharge-pipe, substan 
tially as described. 

5. The combination with a riveting-ma 
chine, of a ring secured thereto, a grooved 
ring slidingly embracing the same, and a bail 
pivotally carrying said grooved ring, sub 
stantially as described. » 

6. The combination with a riveting-ma 
chine, of a ring secured thereto, a grooved 
ring slidingly embracing the same and pro 
vided at diametrically opposite points with 
trunnions, a bailpivotally engaging said trun 
nions at its lower end, and a link swiveled to 
said bail substantially as described. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

ALFRED PARFITT. 
Witnesses: 

GEORGE W. SMITH, 
A. G. F. JANES. 
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