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{571 ABSTRACT

A hydro-pneumatic hand tool that is trigger-controlled
to fasten a collar over the end of a headed lockboit
provided with locking grooves and a severable pintail,

- and then to create a predetermined clamping and
swaging force on said lockbolt and collar by the use of
a two-piston system, with each piston having an inde-
pendent power source.

11 Claims, 10 Drawing Figures
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HYDRAULIC-OPERATED LOCKBOLT FASTENER
. SETTING TOOL

_This is a division of application Ser. No. 876,647 filed
Nov. 14, 1969, now U.S. Pat. No. 3,680,202.

BACKGROUND OF THE INVENTION

1. Field of the Invention :

Fastening together plates or other members in flat-
wise engagement. The present invention deals with im-
provements of the U.S. patents to Siebol, U.S. Pat. Nos.
3,091,982 and 3,241,421.

2. Prior Art

The applicants have no knowledge of any compara-
ble tools for similar or related purposes that utilize re-
acting forces supplied by the tool itself to effect a pre-
determined clamp-up load immediately prior to and
during swaging of a collar to a lockbolt. A knowr com-
petitive tool utilizes the reactive force of the severable
pintail breakneck load to swage the locking collar onto
the lockbolt. However, when the reactive force of the
severable pintail breakneck lead is used to swage cer-
tain metals requiring an inordinately high swaging
force, too high a tensile load is placed on the lockboit
locking grooves and this may cause failure of the ques-
tion.

SUMMARY OF THE INVENTION

A hydro-pneumatic gun having a large piston for the
swaging of a malleable collar into annular grooves of a
headed lockbolt and a small piston to provide a prede-
termined preload and sever the pintail when drawn to
a pre-set stop, the pistons having independent power
sources. The large piston’s hydraulic source is a pneu-
matic hydraulic intensifier. The source of power for the
small piston is pneumatic pressure which is exerted on
an hydraulic oil reservoir. Both power sources are con-
trolled by pneumatic hand-operated means.

The hydro-pneumatic gun here disclosed, which uti-
lizes an independent lockbolt collar swaging force with
an hydraulic piston, and supplies a clamping force to
the severable pintail with an independent smaller pis-
ton, may be utilized to meet the required higher lock-
bolt collar swaging forces of various materials and pre-
determine the clamping force to the severable pintail.
This clamping force may be pre-set to any desired load.
This tool’s range may include plastics as well.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, like reference characters designate
similar parts in the several views.

FIG. 1 is a broken vertical sectional view of a lock-
bolt setting tool according to the present invention,
shown in the position of the parts thereof during the
first operation step.

FIGS. 2, 3, 4 and 5 are fragmentary sectional views
showing the successive positions of the tool parts that
set on the lockbolt during the second through the final
operation steps.

FIG. 6 is a cross-sectional view, to a reduced scale,
as taken on the line 6—6 of FIG. 1.

FIG. 7 is a semi-schematic view of the tool showing
the hydro-pneumatic operative components in dia-
gramatic arrangement in the “off” or “‘at rest” position
thereof.

FIGS. 8 and 9 are similar semi-schematic views, with
the gun portion of the tool omitted, respectively show-
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2.
ing the power stroke positions of the components and
the positions of the components at hydraulic intake.
FIG. 10 is a side elevational view of a lockbolt as used
in the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The procedure for installation of the fastener is as
follows. The fastener 10 is placed through a hole in the
sheets 15 to be fastened. The locking collar 13 is placed
within the swaging tool 28. The swaging tool is then
placed over the severable pintail 12 and onto the lock-
ing grooves thereof. When the trigger of said tool is ac-
tuated, the large piston 40 thereof places the collar 13
into position and closes the gripping jaws 46 over the
severable pintail. By the forward movement of the large
piston, the tool is forced away from the sheet. The
movement away from the sheet automatically applies a
predetermined clamping force based upon the force
applied against the small piston 36. As the swaging tool
is completing the final swaging of the locking collar 13
into the locking grooves, the small piston 36 is pulled
to a pre-set stop, thereby severing the pintail and leav-
ing the fastener permanently set with a predetermined
residual clamping load within the joint that has been
fastened.

The present tool is devised to install a lockbolt fas-
tener in sheet- or plate-connecting engagement. Said
fastener comprises a lockbolt 10 (FIG. 10) baving a
head 11 on one end, a shank-gripping portion 10a,
annular locking grooves 10b in said end, a pre-set
weakened breakneck 10c, and a grippable, severable
pintail 12 of reduced size extending from the break-
neck 10c, and a malleable collar 13 having an outer cir-
cumferential enlargement 14. Said fastener is shown in
the successive steps of its installation connecting plates
15 of FIGS. 1 to 5, inclusive, wherein the lockbolt 10
is entered from one side of said plates into aligned holes
in said plates so the head 11 thereof is on one side of
the plates, and the locking grooves 10b, breakneck 10c
and the pintail 12 thereof, extend through and beyond
the opposite side, and the lockbolt collar 13 is slid over
the pintail and onto the grooved portion of the shank
as in FIG. 1.

The present tool comprises, generally, a gun portion
20 mounted on a hand grip 21 provided with an opera-
tion-instituting trigger 22, and a gun-controlling power
component 23 depending from the hand grip, said com-
ponent 23 being provided with a pressure air inlet 24.

The gun 20 is shown as comprising a body 25 having
a forwardly directed portion 26 with an inner flange 27
on the end thereof, and a tubular swaging anvil 28 with
an extension-limiting flange 29, engageable by said
flange 27, having an opening 30 through which a collar
is adapted to be inserted into the hollow of the anvil 28
preparatory to application of said collar to the grooved
portion 105 of a lockbolt.

Said body 25, at its rearward end, is provided with a
cylinder 31 having a vent 32 at one end, and a trans-
verse partition 33 closing the other end of said cylinder,
said partition having an axial bore 34 for the stem 35
of a small piston 36 fitted in said cylinder 31. The parti-
tion is provided with a rearward projection 37 consti-
tuting a pre-set stop to limit the forward position of the
piston and of the gripping jaws 46 on said stem 35. A
spring 38a between the small piston 36 and the parti-
tion 33 provides a light rearward bias on said piston.
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A second cylinder 39 is provided in said gun body,
forwardly of the partition 33, a second piston 40, larger
than the piston 36, being fitted in said cylinder and hav-
ing a hollow stem 41 through which the stem 35 ex-
tends forwardly. Said larger piston is biased rearwardly
toward the partition 33 by a spring 42. A hollow, for-
ward extension 43 on hte hollow stem" 41 serves to
close the jaws 38 into gripping engagement with the
pintail 12. Further forward movement postions the col-
lar 13 into engagement with the plates 15 during the
collar-swaging operation of the tool by the member 28.

A port 44 for hydraulic fluid extends radially through
the gun body and opens into the cylinder 31 in the area
thereof between the partition 33 and the piston 36, the
pressure of said fluid biasing this piston rearwardly.
Hereinafter, said piston 36, the stem 35, and the jaws
38 on the latter, will be called the “back piston,” since
its:active movement, when pulling on a pintail, is back-
ward. A second port 45 for high-pressure hydraulic
fluid extends radially through the gun body and opens
into the area of the cylinder 39 between the partition
33 and the piston 40. The force of said fluid, under high
pressure, biases the piston 40 forwardly. Hereinafter,
said piston 40, its stem 41, and extension 43 on the lat-
ter, will be called the “high-pressure piston,” its active
movement, when pressing against a collar 13, being for-
ward. The member 43 is termed the “inner anvil.”

It will be noted from FIG. 5 that, at the end of a cycle
of operation, the jaws 38 are normally biased apart, so
release of the removed partion of the pintail is auto-
matic upon such spreading of the jaws. Said jaws are
closed over the pintail by the inner anvil 43 which posi-
tions the collar 13 against the plates being fastened and
then forces the collar out of the swaging member 28,
thereby removing the pintail after complete swaging of
the collar.

It will be realized from a comparison of FIG. 1 on the
one hand, and FIGS. 2 and 3 on the other, that because
the high-pressure piston 40 has a stationary position
when bearing against the collar 13, the resultant pres-
sure on the partition 33 will cause the gun 20 to back
away from the plates 15, so that the inreaching swaging
flange 47 on the swaging anvil 28 will cause the annular
enlargement 14 of the collar to become flattened and,
in the process, force the metal of the collar into the
grooves 10b, locking together the bolt 10 and the collar
13, as in FIGS. 3 and 4.

The hand grip 21 is secured to and extends down-
wardly from the gun body 25 and, in this case, is pro-
vided with a flange 50 at its lower end and with a pref-
erably cylindrical extension 51. The above-mentioned
port 44 in the gun body communicates with a generally
vertical passage 52 in the grip 21, the same having a lat-
erally directed outlet 53. The port 45 in said body com-
municates with a vertical passage 54 in the grip, the
same terminating in a lateral outlet 55, as well as in a
downward outlet 56 controlled by an upwardly opening
check valve 57.

After the lockbolt pin 10 is inserted, as above indi-
cated, from one side of the workpiece 15 and the collar
13 is placed into the swaging anvil 28, the gripping jaws
38 are in overlapped relation with the grippable pintail
12. It is then that the trigger is depressed to cause the
inner anvil 43 to move forward and close said jaws 38
over the pintail 12 and to forwardly position the collar
against the sheets being fastened, creating a pre-load
between collar 13 and small piston 36. The continued
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forward movement of the anvil 43 forces the collar 13
out of the swaging tool 28 which swages the collar 13
onto the locking grooves 105 of the lockbolt pin 16,
with the breakneck and pintail extending therefrom.
Upon completing the collar’s swaging, the piston 36 is
drawn to a pre-set stop, severing the pintail.

It will be clear that said collar 13 is retained in
contact with the side of the plates 15 from which the
pintail 12 extends by the large piston 40 which forces
the collar forwardly out of the swaging tool against said
plates, thereby also forcing the entire tool away from
the plates being fastened. This creates a reacted force
against the small piston 36 to establish a predetermined
clamping force. The collar 13 is swaged into a locked
engagement with the grooved portion 10a that is adja-
cent to the plates 15, leaving the pintail 12 extending
from the collar, as in FIGS. 2 and 3. Said pintail 12 is
removed by the small piston 36 reaching a pre-set stop
as in FIG. 4, completing the installation of the lockbolt
with a pre-set residual clamping force remaining in
tight joining engagement with the plates 15. The pres-
ent tool carries out the above generally-described in-
stallation in four successive operational steps, initiated
by a pull on the trigger of the gun. A fifth operational
step releases the removed portion of the pintail, ready-
ing the tool for installation of another fastener.

The power component 23 of the tool, as controlled
by the trigger 22, carries out the five operational steps
and is housed in a body 60 that is secured to the flange
50 of the hand grip and, as shown, depends thereform.
Said component 23 is shown in three operative posi-
tions: in FIG. 7, the position of rest; in FIG. 8, the
power stroke position; and in FIG. 9, the hydraulic in-
take position. )

On a common vertical axis, the power unit 23 com-
prises an hydraulic reservoir 61 through the center of
which said extension 51 extends into a bore 69, a slid-
ing piston 63 being fitted on said extension and opera-
tive in the reservoir 61; an hydraulic build-up chamber
64 below the lower end of the extension 51, a check
valve 57 controlling hydraulic flow between said build-
up chamber 64 and the passage 54; and an air intensi-
fier comprising a high-power hydraulic piston 67 oper-
ative in the chamber 64 and a lower attached pneu-
matic piston 68 with a bottom surface 66 and a top sur-
face 66a operative in a cylinder 685.

Said power component 23 further comprises an air-
flow-controlling trigger valve 70 operable by the trigger
22, to open pressure air to supply such air to the com-
ponent 23 during the power stroke and hydraulic in-
take positions thereof; a mechanical timing valve 71; an
air-pressure-reversing valve 72; an hydraulic check
valve 73; an hydraulic drain valve 74; and an hydraulic
safety valve 75. From FIG. 6, it will be noted that the
valves 71,73, 74 and 75 are arranged around the exten-
sion 51 in the body 60 and that the trigger valve 70 and
the reversing valve 72 are provided in an offset portion
76 of the body 60, the latter below the former.

The trigger-controlled air valve 70 comprises a cylin-
der 77, and a flow-controlling spool 78 operable in said
cylinder and having an air passage 79 and provided
with a trigger-engageable upper end 80. The air inlet 24
is open to the lower end of the cylinder, which is pro-
vided with a vent port 81 and a vent-pressure port 82.

The mechanical timing valve 71 comprises a cylinder
83 and a flow-controlling spool 84 operable in said cyl-
inder which is slidingly fitted with a headed stem 85
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that is connected to the intensifier piston 68; said valve
is provided with air-exhausting vents 86 and 87, and
vent-pressure ports 87a; 87b and 88.:

The air-pressure-reversing valve 72 comprises a cyl-

inder 89 and a flow-controlling poppet 90 operable in
said cylinder. Said valve is provided with upper and
lower vent-pressure ports 91 and 92 for controlling the
position of the poppet 90 in the cylinder 89; exhaust
ports 93 and 94; and vent-pressure ports 94a, 95 and
96.
. The hydraulic check valve 73 is shown as a conven-
tional ball check; the hydraulic drain valve 74 is shown
as having a cylinder 97 fitted with a spring-biased pis-
ton 98 with a reduced end controlling a ball check 99;
and the hydraulic safety valve 75 is shown as a ball
check 100 that is biased against pressure by a spring-
loaded follower 101.

An air flow line 102 interconnects the vent -pressure
port 82 of the trigger-controlled valve 70 with the res-
ervoir 61, with vent-pressure port 87a of valve 71, with
the vent-pressure port 94a of valve 72, and with the cyl-
inder 97 of the hydraulic dram valve 74, below the pis-
ton 98 thereof.

A flow line 103 connects the port 87b of valve 71
with the port 91, and a flow line 104a connects the
ports 88 and 92 to said respective valves.

A flow line 104 connects the port 95 of valve 72 with
the upper portion of the chamber 69, and a flow line
105 connects the port 96 of said valve with the lower
portion of said chamber.

A flow line 106 connects the lower portion of the res-
ervoir 61 with the inlet side of hydraulic check valve
73, with a port 107 to the ball check 99, and with a port
108 to the ball check 100. A flow line 109 connects the
build-up chamber 64 with a port 110 to the check valve
73.

A line 111 connects the lower end of the passage 54
with the line 106 through the hydraulic drain valve 74
and the hydraulic safety valve 75.

For lack of space, the valve 70 has been omitted from
FIG. 9. This valve, in the position thereof as in FIG. 8,
should be considered as being connected to line 102.
Also, it will be seen from FIG. 1 that the stem 85 is con-
nected to and moves with surface 66a of the differential
piston 68. This connection should be assumed for said
stem in FIGS. 7, 8 and 9.

OPERATION: PRELIMINARY

As explained -above, the lockbolt pin 10 is inserted
into the mentioned aligned holes in the plates or work-
piece 15 in the position of FIG. 1, with the head 11 of
said pin on one side and the locking grooves 105,
breakneck. 10c, and the grippable pintail 12 on the
other. The collar 13 is inserted into the opening 30 of
the tubular portion of swaging member 28, the member
43 being withdrawn slightly more than in FiG. 5 and
the jaws 38 similarly withdrawn. With the collar 13 re-
tained in position by the swaging flange 47, the spread
jaws 38 may be moved into position over the pintail 12.
Depressing the trigger 22 causes the inner anvil 43 to
move forwardly, closing the jaws 38 over the grooves
of the pintail 12 and moving the collar 13 into swaging
position against the workpiece, as in FIG. 1. This move-
ment causes a reactive force to be applied by the piston
36 which, in turn, causes the pre-load between the
sheets being fastened. By moving the collar to this posi-
tion, a preset pull is exerted on the pintail 12 which is
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maintained during the swaging operation by piston 36.
The swaging operation is accomplished by the forward
movement of the inner anvil 43 which forces the collar
out of the swaging anvil 28 and into the locking grooves
10b. The pre-load is maintained by piston 36 moving
forward against a set hydraulic pressure until it reaches
stop 27 where forward travel is stopped. This, in turn,
causes the pintail 12 to be parted from lockbolt 10. As
the inner anvil continues forward movement relative to
the end of the swaging anvil 28, the gun is bodily forced
away from the workpiece 15, causing the swaging
member 28 to be drawn in a backward direction over
the collar 13. The resultant radial compression around
the entire circumference of the enlargement 14 of said
collar 13 forces the metal of the collar into locking en-
gagement in the grooves of the shank. The lock is per-
manent, with a set pre-load, in tension, on the lockbolt
pin 10.

OPERATION: Position of Rest of the Tool

Referring particularly to FIG. 7, with reference as re-
quired to FIGS. 1 through 5, the solid arrows represent
air pressure that is effective to raise the spool 78 of the
air trigger valve 70 to its raised position shutting off air
flow to the other components of the tool. The dotted
arrows represent venting or return air flow for the vari-
ous components of the tool, and the horizontal dotted
lines in certain of the passages, in the hydraulic build-
up chamber 64, and below the ball of the check valve
72, are representative of hydraulic fluid under no hold-
ing pressure.

Following the broken arrows, it will be seen that the
reservoir 61, above the piston 63, is directly vented
through line 102, through the valve 70, to exhaust port
81 of said valve; that the chamber 69, above the piston
68, is vented through the pressure-reversing valve 72
through exhaust port 93, or to line 102, and thence to
exhaust port 81, depending on the position of pressure-
reversing valve 72 when trigger valve 70 is released;
that said chamber 69, below said piston 68, is vented
through the line 105 and the valve 72, through the vent
port 94 of said valve, or to line 102, and thence to ex-
haust port 81, depending upon the position of pressure-
reversing valve 72; that the upper end of valve 72 is
vented through line 103 and the mechanical timing
valve 71, through exhaust port 86, or to vent port 87a

" in the mechanical timing valve 71, to exhaust port 81

60

through line 102, depending upon the position of flow-
controlling spool 84; that the lower end of valve 72 is
vented through line 104z and valve 71 to the exhaust
port 81 through line 102, or through valve 71 to ex-
haust port 87, depending upon the position of spool 84;
and that the cylinder 97, below the piston 98 of the hy-
draulic drain valve 74, exhausts through port 81 by way
of line 102, allowing the spring bias on said piston to
open the ball check 99.

QOPERATION: Power STroke

Upon depression of the spool 78 of valve 70 by pres-
sure on the trigger 22, and while the pressure on the
trigger is maintained as shown in FIG. 8, the power
stroke position of the tool components begins. In this
position, pressure air from inlet 24, through passage 79
in the spool, provides a flow of air to the line 102 (as
shown by the solid arrows), which. apphes pressure on
the sliding reservoir piston 63 which, in turn, supplies
an hydraulic force onto piston 36 through passage 52,
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while simultaneously applying pressure to the top of the
poppet 90 of the air-reversing valve 72 to move the
same to the low position of FIG. 8, thereby causing ap-
plication of air pressure in the lower portion of cham-
ber 69 and upwardly on the air intensifier piston 68,
and applying pressure in cylinder 97 of the hycraulic
drain valve 74 to raise the piston 98 thereof, closing the
check valve 99. To allow the poppet 90 to be de-
pressed, the bottom of valve 72 exhausts through line
104a and exhaust port .87 of the mechanical timing
valve; and to allow the air intensifier piston 68 to move
upwardly, as indicated, the upper portion of chamber
69 vents through line 104 and the exhaust port 93 of
the pressure-reversing valve 72.

Since the. exhaust port 81 is closed in the trigger-
actuated position of the valve 70, as in FIG. 8, the valve
72, below the poppet 90, is vented through exhaust
port 87, as above described. The downward movement
of the air piston part 68 affects a downward shift of the
spool 84, by means of the head on stem 85, and air pis-
ton 68 acts on the bottom of the spool to return it to
a raised position, as in FIG. 7 and 9.

The air pressure on the surface 66 of the piston 68
produces an increased hydraulic force in the build-up
chamber 64, by piston 67. This hydraulic force is
shown in double-headed dot-dash line arrows. The
same is effective, through line 109, to hold the check
valve 73 closed against any pressure thereon from the
reservoir 61. This high pressure is effective in passage
54 and against the larger piston 40 in the gun 20 to
cause the member 43 to press the collar 13. The build-
up of pressure between the partition 33 and said piston
40 creates a reaction therebetween that causes the gun
to be forced away from the workpiece 15, thereby cre-
ating a reactive force on back piston 36, pulling it for-
ward simultaneously under a low hydraulic load, caus-
ing a predetermined clamping force to the position of
FIG. 2, then of FIG. 3, whereby the swaging flange 47
of said member 43 forces the metal of the collar into
the locking grooves 10b of the bolt 10 immediately ad-
jacent to the pintail 12, and firmly locking the lockbolt
collar to the lockbolt, and tightly securing the plates 15
to each other.

As the hydraulic intensifier piston 68 moves to the
top of its stroke, the head of stem 85 releases the spool
84 of the mechanical timing valve 71, allowing piston
68 to set against the lower end of said spool, returning
the same to its raised position of FIG. 8. This shifts the
timing valve 72 to re-time the ports thereof, thereby
putting air pressure on the surface 66a of the intensifier
piston 68 and starting the downward or return cycle.
The downward movement of piston 67 unseats ball
check 73 and draws hydraulic fluid into chamber 64 for
use on the upward stroke. Each time the valve 71 shifts
and re-shifts, the intensifier piston 68 reciprocates as
necessary, or as long as the trigger is depressed, to com-
plete the installation of the lockbolt fastener.

OPERATION: Return to Rest Position

When the trigger is released and the spool 78 of the
trigger valve 70 moves to its raised position, as in FIG.
7, by the pressure of air in the inlet 24, the ports of said
valve become aligned to exhaust air in line 102 and,
therefore, simultaneously from the lower portion of
cylinder 97 of the hydraulic drain valve 74, mechanical
timing valve 71, pressure-reversing valve 72, the reser-
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voir air piston chamber 61, and air intensifier chamber
69.

Upon such release of air pressure, the spring 42 of
the gun forces the large piston 40 to its retracted posi-
tion, thereby forcing the hydraulic fluid past the check
valve 99, into line 106, and back into reservoir 61.
Also, the spring 38a in front of the predetermined
clamping force piston 36 forces the latter to its re-
tracted position and draws hydraulic fluid into cylinder
31 from reservoir 61 through line 52; this in turn makes
room for inserting a new collar 13 into the gun and a
new cycle of operation is ready to be started.

While the foregoing has illustrated and described
what is now contemplated to be the best mode of carry-
ing out the invention, the construction is, of course,
subject to modification without departing from the
spirit and scope of the invention.

Having thus described the invention, what is claimed
and desired to be secured by Letters Patent is:

1. An air-controlled hydraulic tool for setting a lock-
bolt fastener comprising a lockbolt and a swageable
collar adapted for permanent clamping onto the lock-
bolt, a pintail on an end of the lockbolt severably re-
movable after swaging of the collar on the lockbolt,
said tool comprising:

a gun portion comprising

means to grip a pintail on said lockbolt,

means to swage a locking collar onto the lockbolt
forwardly of the pintail, and

two separate hydraulically movable piston means
to successively operate the gripping and swaging
means;

a trigger-provided hand grip extending downwardly
from the gun portion and a passage for hydraulic
fluid leading to each above-mentioned piston; and

a power component extending downwardly from the
hand grip and comprising hydraulic means to sup-
ply hydraulic fluid under pressure through said pas-
sages to the mentioned pistons, and

pneumatic means to operate the hydraulic means and
controlled by the trigger on the hand grip.

2. An air-controlled hydraulic tool as defined in
claim 1 in which the means to grip the pintail com-
prises:

spring jaws biased to an open, non-gripping position,

a stem connecting one of said pistons with the grip-
ping means, and

the other piston having a sleeve partly coextensive
with said stem and provided with an end portion
that closes said spring jaws upon relative endwise
movement of said pistons.

3. An air-controlled hydraulic tool as defined in
claim 2 in which the means to swage the locking collar
comprises:

- a diametrally reduced endmost portion of the end of
the sleeve, and

an anvil slidingly carried by the forward end of the
gun portion and having an inturned annular flange
around said reduced endmost portion of the sleeve
for swaging engagement with an annular enlarge-
ment of the collar to lock the collar to the lockbolit.

4. An air-controlled hydraulic tool as defined in
claim 3 in which:

the two separate pistons operate in differently sized
cylinders in the gun portion,

the piston connected to the pintail-engaging jaws and
its cylinder are smaller than the piston connected
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to the mentioned jaw-closing sleeve and the cylin-
der thereof, and
the mentioned hydraulic passages are connected to
the
respective cylinders,
the port to the larger cylinder conducting high-
pressure fluid to the rearward side of the piston
therein to project the jaw-closing end of the grip-
ping means, and

the port to the smaller cylinder conducting fluid at
a lower pressure to the forward side of the
smaller piston to propel the jaws, when closed
over a pintail, rearwardly to sever same from the
lock bolt.
5. An air-controlled hydraulic tool as defined in
claim 3 in which:
the anvil comprises a tubular member on the forward
end of which the mentioned annular flange is pro-
vided, and :
a hole is provided in the wall of said tubular member
adjacent to said flange for freely passing a collar
into the anvil between said flange and the forward
end of the pintail-gripping jaws.
6. An air-controlled hydraulic tool as defined in
claim 1 in which the hydraulic means of the power
component comprises:
- an hydraulic reservoir fitted with a sliding piston, the
hand grip having a lower end that extends axially
through the reservoir and through the axial center
of the piston,
one of the mentioned passages in the hand grip ex-
tending into communication with the reservoir
below the piston, and

the other of said passages having a downward and
a lateral opening;

an hydraulic build-up chamber in communication
with said downward opening of said other passage;

a check valve in said passage biased to close flow
from said other passage to the build-up chamber;

an hydraulic safety valve being connected on its inlet
side to the mentioned lateral opening in the pas-
sage that leads to the piston connected to the jaw-
closing means,

said safety valve being connected on its outlet side to
the hydraulic reservoir and therethrough to the
other of said passages; and

a high-power hydraulic piston operative in the build-
up chamber and controlled by the pneumatic
means.

7. An air-controlled hydraulic tool as defined in

claim 6 provided with an air intensifier that includes

the mentioned hydraulic piston,

a pneumatic piston attached to and larger than the
hydraulic piston,

a chamber in which the pneumatic piston is operably
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movable, and
pneumatic means controlled by the mentioned trig-
ger to control flow of operating air to one side of
said chamber while venting the opposite side,
5 thereby to operatively move the hydraulic piston.

8. An air-controlled hydraulic tool as defined in
claim 7 in which the pneumatic means comprises:

an air-flow-controlling trigger-operated valve,

a timing valve connected to the trigger-operated
valve to receive air therefrom and to vent there-
through according to the operated position of said
air-flow-controlling valve, and '

an air-pressure-reversing valve connected to said tim-
ing valve and, in turn, connected to the opposite
side of the chamber for the pneumatic piston.

9. An air-controlled hydraulic tool as defined in

claim 8 provided with ‘

an hydraulic drain valve connected between the men-
tioned lateral opening in one of the passages in the
hand ‘grip and the side of the hydraulic build-up
chamber into which the other of said passages
opens, and ‘

a piston to control said drain valve, operated to
closed position by air in a line from the air-flow-
controlling valve, and biased to open position when
said line is vented through the latter valve.

10. An air-controlled hydraulic tool as defined in

claim 9 provided with

an hydraulic safety valve connected across the men-
tioned lateral opening in one passage and the men-
tioned side of the hydraulic chamber,

said safety valve being connected across the hydrau-
lic drain valve.

11. An air-controlled hydraulic tool according to
claim 8 in which the air-flow-controlling trigger-
operated valve comprises:

a cylinder with an air inlet port at one end and longi-
tudinally spaced lateral ports, one of which is an
exhaust port,

a poppet operable in said cylinder and having an end
adapted to be depressed to shift the poppet from a
position closing off air flow from the inlet port to
a position connecting said inlet port to the other of
said lateral ports, and

a line extending from the latter port to conduct air to
the hydraulic reservoir, timing valve, reversing
valve, hydraulic drain valve, and the chamber of
the air intensifier above the pneumatic piston
therein when the poppet is depressed, and to vent
the above devices when the poppet is raised by in-
coming air to a position effecting communication
between the two longitudinally spaced ports in the
cylinder. ‘
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