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The present invention relates to apparatus for pulling
piles.

One of the objects of the present invention is to provide
a pile puller with a source of energy operating on the same
principle as a diesel engine.

_Another object of the present invention is to provide
a pile puller with an exceedingly simple and secure means
for carrying tongs to be attached to the pile to be pulled.

A further object of the present invention is to provide
a pile puller of the above type with a means for auto-
matically displacing combustion gases out of a cylin-
der of the pile puller.

An additional object of the present invention is to pro-
vide a pile puller with an automatically operable injection
pump means for injecting fuel, to be exploded, into a
cylinder. )

Still another object of the present invention is to pro-
vide a manually adjustable automatically operable catch
means for catching a movable cylinder at the top of its
stroke.

Furthermore, it is an object of the present invention to
provide structure for accomplishing all of the above
objects and at the same time composed of simple, rugged
parts capable of operating reliably for a long period of
time.

With the above objects in view, the present invention
mainly consists of a pile puller which includes an elon-
gated guide bar having a stop member fixed to an upper
portion thereof and formed with outer axially extending
grooves extending downwardly from the stop member.
A piston is fixed to the guide bar adjacent the lower end
thereof and serves to fix to the guide bar a means for
carrying tongs to engage the pile to be pulled. A cylinder
is formed with an axial bore through which the guide bar
slidably extends and is located on the latter between the
piston and stop member, this cylinder being movable
along the guide bar between a bottom position where
the piston is located completely within the cylinder and
a top position where the cylinder engages the stop mem-
ber, air trapped between the stop member and cylinder
moving through the grooves of the guide bar into the
cylinder to displace exhaust gases therefrom. A catch
lever is turnably carried by the stop member and a catch
member on the cylinder is engaged by the catch lever to
maintain the cylinder in its upper position, this catch lever
being manually movable to and from an operative position
in the path of the catch member. An injection pump is
carried by the piston for injecting fuel into the cylinder

and this injection pump has a plunger provided with a top-

free end engaged by the cylinder when the latter has
almost reached its bottom position so that the injection
pump is in this way automatically actuated by the cylinder.

The novel features which are considered as charac-
teristic for the invention are set forth in particular in the
appended claims. The invention itself, however, both
as to its construction and its method of operation, together
with additional objects and advantages thereof, will be
best understood from the following description of specific

10

15

20

25

30

35

40

45

50

55

60

65

70

2

embodiments when read in connection with the accom-
panying drawmgs in which:

Fig. 1 is an elevational view of a pile puller constructed
in accordance with the present invention, the . tongs
carried by the bottom end of the structure of Fig. 1 and
the structure connected to the top end of the structure’
of Fig. 1, for supporting the latter, being omitted from
Fig. 1;

Fig. 2 is a sectional view taken along line II—II of
Fig. 1 in the direction of the arrows with the cylinder of
Fig. 1 shown in a different position in Fig. 2; .

Fig. 3 shows on an enlarged scale, in a central sec-
tional elevational view, the stop member of the invention
together with the catch structure carried thereby;

Fig. 4 is a sectional view taken along line IV—IV of
Fig. 3 in the direction of the arrows;

Fig. 5 is a transverse sectional view through a shaft
turnably carried by the stop member of Figs. 3 and 4
for positioning a catch lever shown in Figs. 3 and 4;

Fig. 6 is a fragmentary, elevational, sectional view on
an enlarged scale through part of a piston of the inven-
tion showing the details of an injection pump carried by
this piston; ’

Figs. 7 and 8 respectively show the structure of Fig. 6
in different positions; and

Fig. 9 is a fragmentary sectional view on an eniarged.
scale showing the lower portion of the injection pump
together with conduit and valve means associated with
the injection pump. .

Referring now to the drawings and to Figs. 1 and 2 in’
particular, it will be seen that the structure of the in-
vention includes an elongated cylindrical guide bar 10
carrying a stop member 11 adjacent its upper end and a
piston 12 adjacent its lower end. The ramming member
of the invention is formed by the cylinder 13 which is
located between piston 12 and stop member 11 and
which is formed with an axial bore through which the
guide bar slidably extends so that the cylinder 13 is slid-
able between a bottommost position shown in Fig. 1 and
a topmost position shown in Fig. 2.

The guide bar 16 carries a transverse pin 14 at its top
end which serves to suspend the structure of the invention
from any suitable support, such as a block and tackle
capable of raising the structure shown in Figs. 1 and 2.
A pair of tongs, not shown in the drawings, are adapted
to grip the pile to be pulled, and the guide bar 1 carries
structure for supporting such tongs at the bottom end of
the guide bar 19. Of this latter structure only the carrier
structure 15 is shown in the drawings, this structure 15
including a pair of bored ears 158 and 159 across which a
pin extends to pivotally support the tongs.

In order to prevent the ramming cylinder 13 from
turning about its axis, a rod 16 extends between piston
12 and stop member 11 in a direction parallel to the guide
bar 10. This rod 16 extends slidably through a bore
formed in a pin 17 fixed to and extending radially from’
the cylinder 13. The bottom end of the rod 16 is con-
nected to a pin 18 fixed to and extending radially from’
piston 12 while the top end of the rod 16 extends through
a bore of stop member 11 and through a pair of at least
partly elastic washers 19 and 191, a nut at the top of rod
16 bearing against the uppermost washer 19 and the bot-
tom washer 191 engaging an upwardly dlrected outer
surface portion of the stop member 11.

The bottom end portion of cylinder 13 is formed with
the cylindrical space 131 through which guide bar 10
extends coaxially, this space 131 being open at its bottom.
The piston 12 includes an upper piston portion 121 corre-
sponding in shape to the cylindrical space 131 and ex-
tending completely into and substantially filling tiis cylin-
drical space when the cylinder 13 is in its lowermost posi-
tion indicated in Fig. 1. In the illustrated example, thg
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piston portion 121 is integral with the remainder of piston
12. The cylinder 13 is formed with a bore 132 communi-
cating with cylindrical space 131 and with a spherical
turbulence chamber 133 formed in a solid part of cylinder
13. For manufacturing purposes, one half of this turbu-
lence chamber is formed by a member 29 inserted into a
recess of member 13-in the manner indicted in Fig. 1.

An injection nozzle 21 is mounted in the piston portion
121 adjacent the top end thereof for directing fuel into
and along the passage 132, The piston 12 is formed with
bores 122 for leading fuel to the nozzle 21.

Fuel is delivered to the nozzle 21 by an, injection pump
22 shown schematically in Fig. 2, this injection pump
communicating with bores 122. through bores 123 and
tubular conduit 23 in the manner indicated. diagram-
matically in Figs. 1 and 2.

As is apparent from Figs. 1 and 2, the piston 12 is
axially bored to receive the lower portion of guide bar 10,
and part of the bore of the piston 12 is conical. This
conical portion of the piston bore receives conical nut
sections 152 and 153 which are separated from each other
by a pair of gaps 154, one of which is shown in ‘Fig. 2.
The inner surfaces of the nut sections 152 and 153 are
formed with threads which provide a rib and groove means
to cooperate with another rib and groove means in the
form of threads located at the bottom end of guide bar
10. Thus, it will be seen that with this-arrangement the
piston 12 is constantly urged by the falling cylinder 13
downwardly onto the members- 152 and 153 which are
located beside each other against the guide bar 10 to
wedge these members on the guide bar and to urge the rib
and groove means of members 152 and 153 radially to-
ward the axis of the guide bar into the rib and groove
means of the latter. The nut member 152 is integral
with a semi-circular flange 156 and the nut member 153
is integral with a semi-circular flange 157, these latter
flanges being respectively integral with ears 158 and 159.
Thus, these elements form a bifurcated carrier 15 for
carrying the pivot pin of a pair of tongs, as mentioned
above. Screw members 24 extend freely through bores
in flanges 156 and 157 into threaded engagement with
piston 12 to urge the latter toward these flanges so as
to press the nut members 152 and 153 radially toward
the axis of guide bar 1. Nut members 25 are carried
by screw members 24 for releasing the connection between
piston 12 and carrier 15. Thus, when it is desired to
separate parts 12 and 15 from each other, screws 24 are
turned cutwardly from the piston 12 while still remaining
in connection therewith and the nuts 25 are then turned
against the flanges 156 and 157 to pull the screws 24
upwardly with respect to these flanges so as to raise pis-
ton 12 through a distance sufficient to enable the threads
of nut members 152 and 153 to be moved away from and
out of engagement with the threads at the bottom end of
guide bar 18.

It will be seen that with this construction the engage-
ment of the ramming cylinder 13 with the piston 12 is
transmitted into forces directing members 152 and. 153
inwardly toward guide bar 16 into tighter engagement
with the threads thereof. Thus, a very secure connection
is provided between carrier 15 and guide bar 10, and this
connection does not rely on any screw members or the
like which are subject to extremely large stresses. - A .screw
connection of this latter type could never provide the
secure connection provided by the above—descrxbed struc-
ture at the bottom end of guide bar 10.

The ramming cylinder 13 is provided at its top end
with a cylindrical, upwardly-directed projection 134 which
extends into and substantially fills a correspondingly
shaped recess 111, formed in the bottom face of the stop
member 11, when the ramming cylinder 13 is in its top-
most position shown in Fig. 2. The guide bar 10 is
formed in its outer surface with axially extending grooves

101 extending downwardly from stop.member 11 through"

a distance greater than the length of the bored portion:
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of cylinder 13 which engages the guide bar 10, as is evi-
dent from Fig. 2. Thus, when the cylinder 13 is thrown
upwardly against the stop member 11 to provide an up-
ward force on the pile to be pulled, the projection 134
entering into recess 11 causes air trapped between cylinder
13 and stop member 11 to be driven downwardly through
grooves 101 into the cylindrical space 131 so as to clean
the cylindrical space by driving products of combustion
therefrom.

The ramming cylinder 13 carries in addition to the guide
pin 17 a pin 26 which serves as a catch member, this pin
26 being provided at its outer free end with a tooth 261.
The catch member 26 cooperates with the remainder of a
catch means carried by the stop member 11.

The stop member 11 is provided with a lateral exten-
sion 112 formed with a bore which is open at its top and
bottom and which is provided intermediate its end with a
shoulder, Fig. 2 clearly showing that the bore portion of
extension 112 located above the shoulder is of a greater
diameter than the bore portion located below the shoul-
der. A sleeve 27 is located within the larger bore portion
and has a bottom outer surface portion in slidable engage-
ment with the lower bore portion. Furthermore, the
sleeve 27 is provided with an outwardly extending annular
flange 271 whose outer periphery is in slidable engage-
ment with the surface of the larger part of the bore in ex-
tension 112, Between the flange 271 and the shoulder a
spring means 113 is located, and this spring meuns 113
may take the form of washers 28 made of rubber or the
like, located one above the other about the sleeve 27,
and yieldably resisting downward movement thereof. The
top part of the sleeve 27 carries a cross-pin 29 on which
a catch lever 3@ is pivoted, this catch lever 30 extending
freely through the bore of extension 112 downwardly
below the stop member 11. The bottom end of the catch
lever 30 is provided with a hook-like catch portion 301
which cooperates with the tooth 261 of the catch member
26. An additional spring means described below. yield-
ably urges and maintains the catch lever 38 in the position
thereof shown in Fig. 1, and in this position the catch
lever will be engaged by catch member 26 when the cylin-
der 13 is almost at its uppermost position. When the
cylinder 13 reaches its topmost position shown in Fig. 2,
the hook portion 301 snaps beneath the tooth 261 and
prevents downward movement of the cylinder 13, and it
will be noted that the cylinder 13 is actuated on by the
catch means at the precise moment when the cy'inder
13 stops its upward movement, the kinetic of the cylinder
13 being at a minimum at this moment. A manually
operable structure not shown in Fig. 1 and only diagram-
matically indicated in Fig. 2 where the manually operated
element 31 is shown is provided to move the catch lever
39 from' its operative position indicated in Fig. 1 to an
inoperative position where the catch lever 30 is inclined
with respect to the position shown in Fig. 1 to an extent
sufficient to locate. the catch lever 30 out of the path of
movement of the catch member 26. Thus, in this in-
operative position of catch lever 30 the caich means will
not operate and the ramming cylinder 13 will simply
rise -and fall continuously. This catch lever 36 is re-
turned to its operative position when it is desired to stop
the operation of the pile puller so as to retain the ramming
cylinder in its uppermost position, and when operation is
again started the catch lever 39 is again moved to its

5 inoperative position in order to release the cylinder 13

which falls by gravity in order to start the operations.
The spring means 113 resiliently resists downward move-
meént of the ramming c¢ylinder 13 when the catch mem-
ber 26 is engaged by the catch lever 39.

- The above described structure illustrated in Figs. 1 and
2 operates as follows:

From the starting position shown in Fig. 2 the ramming
¢ylinder 13 is released when the operator turns lever 31
so as to move the catch lever 36 to its inoperative posi-
tiod.. The falling ramming cylinder 13 starts to compress

-
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gases within the cylindrical chamber 131 as soon as the
piston portion 121 enters into the cylinder portion 131.
When the cylinder 13 has almost reached its bottommost
position it strikes against the top free end 32 of a plunger
of the injection pump 22 and depresses this plunger so
that the injection pump injects fuel through the conduit
23 and bores 123 and 122 as well as through suitable non-
return valves into the nozzle 21 and the fuel issues from
the nozzle 21 along the passage 132 into the turbulence
chamber 133 where combustion takes place. The result-
ing explosion causes the ramming cylinder 13 to be thrown
upwardly and to completely uncover the piston portion 121
so that in this way part of the exhaust gases are dis-
tributed to the atmosphere. The remainder of the exhaust
gases are cleaned out of the cylinder space 131 when
the ramming cylinder 13 moves with its upper portion
134 into the recess 111 shortly before the ramming cylin-
- der 13 strikes the stop member 11 to exert a sudden up-
ward pull on the pile. The air trapped within the recess
111 during upward movement of the cylinder 13 is com-
pelled to flow downwardly through the grooves 181 and
through the cylindrical space 131 to the outer atmosphere,
so that in this way the products of combustion in the
cylindrical space 131 are displaced by fresh air.

The stop member 11 is retained on the guide bar 10
by its wedging engagement with a conical enlargement
102 of the guide bar 10, this enlargement 102 being lo-
cated within a conical part of an axial bore of the stop
member 11 through which the guide bar extends. When
the ramming cylinder 13 strikes the stop member 11, the
upward force is transmitted through the conical enlarge-
ment 102 to the guide bar 10 and from the latter through
the carrier structure 15 to a pair of tongs carried by this
carrier structure and gripping the pile to be pulled. As
long as the catch lever 30 is maintained in an inoperative
position the ramming cylinder 13 falls after it strikes the
stop member 11 and then the above described operations
are repeated. The repeated blows of the ramming cylin-
der 13 against the stop member 11 loosen the pile and
eventually draw it up.

At the end of the operations, the member 31 is actu-
ated by the operator to allow the catch lever 38 to 1eturn
to its operative position shown in Fig. 1, and then when
the ramming cylinder 13 reaches its uppermost position,
the catch member 26 is engaged by the lever 30 to retain
the cylinder 13 in its uppermost position. It is a fairly
simple matter with the structure of the invention to ar-
range the catch means 26, 36 to retain the ramming cylin-
der 13 in its topmost position because the stop member

11 provides a precise limit to the upward movement of -

cylinder 13 and thus the cylinder 13 is positioned pre-
cisely by the stop member 11 in order to be engaged by
this catch means. In other words, with the disclosed struc-
ture of the invention the ramming cylinder 13 is com-
pelled to move up and down through strokes which are
always of exactly the same length., Therefore it is pos-
sible to set the parts so that the hook portion 301 snaps
beneath the teoth 261 exactly at that moment when ths
ramming cylinder 13 would change its direction of move-
ment and when the kinetic energy of the cylinder 13 is
at a minimum,

-The part of the catch means which is carried by the
stop. member 11 is illustrated in greater detail and on an
enlarged scale in Figs. 3-5. Thus, referring to Figs. 3-5
it will be seen that the annular flange 271 is located be-
tween the topmost washer 28 and another washer 33 of
rubber or the like, this washer 33 being urged down-
wardly against the top face of flange 271 by an outwardly
threaded ring 34 which engages threads formed in the
topmost part of the bore of the extension 112,

Furthermore, Figs. 3-5 show the shaft 311 which is
turnably carried by the stop member 11 and which has
the handle 31 located at its outer end so that the shaft
311 may be turned by the operator. This shaft 311 ex-
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6 .
tends transversely through the bore of extension 112
through which the catch lever 30 passes, as is particularly
evident from Fig. 4. As is shown most clearly in Fig. 5,
the shaft 311 is provided with a pair of side fazes 312
and 313 which are substantially at right angles to each
other and with an eccentric curved face 314. - The flat
side faces 312 and 313 serve to retain the shaft 311 in
its end positions corresponding to the operative and in-
operative positions of the catch lever 30. These fiat faces
312 and 313 cooperate with the flat right face of a ‘cup-
shaped member 36, as viewed in Fig. 4, this cup-shaped
member 36 being slidable within a suitable bore formed in
extension 112 and being urged by the spring 35 outwardly
toward the shaft 311. As is evident particulariy from
Fig. 5, when the face 313 engages thé cup member 36
the catch lever 36 will be located in its operative pasition,
while when the shaft 311 is turned in a counterciockwise
direction, as viewed in Fig. 5, through 90° so that the
face 312 engages the cup member 36, the shaft 313 will
turn the catch lever 30 in a counterclockwise direction
about pin 29, as viewed in Fig. 4, to an inoperative posi-
tion. " It is only nécessary to turn the shaft 311 back to
the position indicated in Fig. 5 in order to return the
catch lever:39 to its operative position.. Of course, the
shaft 311 is mounted on the extension 112 with 13 clear-
ance sufficient to enable the shaft 311 to be turned to its
end positions.. The extension 112 is provided with an ad-
ditional bore which accommodates a substantially cup-
shaped member 38 urged by the spring 361 to ike left,
as viewed in Fig. 4, so that the .spring 361 constantly
urges the catch lever 30 to its operative position. A plug
37 is threaded into the extension 112 in order to regulate
the force with which the spring 361 presses the member
38 toward the lever 30 as well as to provide a surface
against which the spring 361 abuts. In this way, the catch
lever 30 is always maintained against the eccemiric sur-
face 314 of the shaft 311.

The details of the injection pump 22 are illustrated
in Figs. 6-9.  This injection pump includes an upper
plunger 40, a lower plunger 41, and a third plunger in
the form of a piston 42 which is connected to the plunger
41 for movement therewith. As is evident from Figs,
6-8, the bottom end portion of the plunger 41 is formed
with a T-slot into which the T-shaped top end of the
plunger 42 extends so that in this way plunger 42 is
constrained to move together with the plunger 41. The
piston 12 is formed with a bore to accommodate the i
jection pump 22, and a cylindrical sleeve 22’ forms the
housing of the injection pump and is located within this
bore in the manner indicated in Figs. 6-8. This sleeve
22’ slidably engages outwardly extending bottom annular
fiange of a head piece 32 which is fixed rigidly to the top
end of the plunger 40 and which may be formed integral-
ly therewith if desired. Furthermore, the sleeve 22*
slidably engages at its inner surface the oufer surface
of a cylindrical cup-shaped member 43 having a top wall
formed with a bore through which the plunger 40 extends.
The plunger 49 is provided at its bottom end with an
enlargement 401 which engages the bottom surface of
the top wall of the cup-shaped member 43 in the position
of the parts shown in Figs. 6 and 7 so that the member
43 cannot move downwardly with respect to plunger 46
beyond the position indicated in Figs. 6 and 7. “A rela-
tively strong spring means 44 is located about the plunger
40 between head piece 32 and cup-shaped member 43
and in engagement with members 32 and 43. The spring
means 44 may be made up of individual dish springs
located one above the other in the manner indicated in
Figs. 6-8 and formed with aligned openings through
which the plunger freely extends, Thus, the spring.
means 44 by its engagement with members 32 and 43
constantly urges the member 32 upwardly with respect
to member 43 so as to press the enlargement 401 against-
the underside of the top wall of member 43. Spring
means 44 must be compressed before the enlargement
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401 can move downwardly into the cup-shaped member
43 beyond the position indicated in Figs. 6-and 7. The
cup-shaped member 43 bears at its bottom surface against
an enlarged top erd 411 of the second plunger 41,-and
it will' be noted ‘that the plunger 41 extends downwardly
into a bore portion of sleeve 22" which is of a smaller
diameter than the bore portion in 'which 49 is located, these
two bore portions of different diameters being separated by
the shoulder 223. Beneath the shoulder' 223 the sleeve
22’ is formed with an additional shoulder 221 against
which the bottom -end of a second spring means 45
bears. This second spring means 45 is in the form of a
coil spring coiled about the plunger 41 and abuts also
against the under surface of the enlarged top end 411 of
plunger 41. Spring means 45 is. weaker than spring
means 44 so that when the latter spring' means is com-
pressed by depression of head piece 32 the cup-shaped
member 43 will: move down moving the plunger 41
down and compressing the spring 45 urtil the top end
411 of plunger 43 engages the shoulder 223,

The shoulder 221 forms the top surface of an in-
wardly extending annular flange of the sleeve 22/, the
bottom surface of this flange engaging the top surface of
a-cylinder 46 into which the plunger 42 slidably extends.
The boitom end of cylinder 46 bears against the bottom
surface of the bore of piston 12 in which the sleeve 22’ is
located. As is apparent from Figs. 6-9, considerable
clearance is provided in the bore of piston 12 about an
intermediate portion of the cylinder 46. The piston 12
is formed with an annular hollow space 12’ (Fig. 2)
which serves as a reservoir for fuel. Any suitable plug
closes. a threaded opening through which the reservoir
12’ may be filled. This reservoir communicates with an
opening 46" formed in the piston 12, and this opening
46’ in turn communicates with the space which surrounds
the outer surface of the cylinder 46. The cylinder 46
is formed with radial bores 46% communicating with the
axial bore in which piston 42 extends and with the space
about piston 46 so that fuel in the reservoir 12’ may
flow through the bore 46’ to the space about the cylin-
der 46 and from this space through the bores 461 inio
the interior of the cylinder 46. When the piston 42
moves downwardly below the bores 461, the fuel beneath
the piston 42 is displaced by the latter through the bores
123 formed in piston i2 and through a non-return valve
47 to the conduit 23. As was mentioned above, the fuel
then flows aleng conduit 23 and bores 122 to the nozzle
21.

As is most clearly shown in Fig. 9, the non-return

valve 47 includes a tubular member 47g threaded into :

the piston 12 and formed with suitable bores to provide
communication between conduit 23 and bore 123. A
part 123" of the bore 123 is conical and serves as a valve
seat for the non-return valve member 47h. A spring
47¢ in the tube 47a urges the spherical member 47)
against its seat to close the valve 47, and in this way
flow of fuel from conduit 23 to bore 123 is prevented.
When the plunger 42 moves downwardly below the
radial bores 461, the pressure of the fuel moves the valve
member 47b, as viewed in Fig. 9, to press the spring
47c, and the valve meniber 47b in it5 open position rests
against a plurality of ribs 474 extending forwardly from
the right end face of the tubular member 47q, as viewed
in Fig. 9.

The above-described
follows:

The falling ramming cylinder 13 strikes against the
head piece 32 shortly before the raraming cylinder 13
reaches its bottom dead-center position. It will be
noted from Figs. 6-8 that this head piece 32 is guided
not only by the sleeve 22’ but also by the inner surface
of a tubular member 48 provided with outer threads
and threaded into the bore of piston 12 into engagement
with the top end of sleeve 227 in order to press the latier
downwardly against the top-of the cylinder 46. The

injection pump operates as
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downwardly moving ramming cylinder 13- thus moves the’
head piece 32-and the plunger 40 therewith downwardly
from the position of Fig. 6 toward that of Fig. 7 as the
ramming cylinder approaches its bottom dead-center
position.” During this phase of the operation, the spring
means 44-is not compressed and only the weaker spring
means 45-is compressed so that the top enlargad end 411
of plungsr: 41 moves toward the shoulder 223 while
elements 49 and 43 move together without changing their
relative position, This movement continues until the
top portion 411 of plunger 41 engages the shoulder 223,
and during this phase of the operation the piston 42’
moves downwardly in the cylinder 46 from the position:
of Fig. 6 te that of Fig. 7 in order to displace fuel

5 through the non-réturn valve 47, conduit 23, and nozzle

21. In this way a metered amount of fuel is delivered
to the cylinder. After the ramming cylinder has de-
pressed the plungers to the position indicated in Fig. 7,
the ramming cylinder 13 continues to move down to its
bottom dead-center position, to depress head piece 32
and plunger 4@ from the position of Fig. 7 to that of
Fig. 8. Since the enlarged end 41% of plunger 41 en-
gages shoulder 223, the plunger 4% cannot move down-
wardly any more and therefore this plunger 41 together
with the plunger 42 remains stationary during this phase
of the operation, and of course the cup-shaped member
43 also cannot move dowawardly. Thus, during this
phase of the operation the spring means 44 is com-
pressed and the head piece 32 moves down until its top
surface is flush with’ the adjacent top surface of the
piston 12, the bottom enlarged end 491 of plunger 40
descending into the cup-shaped member 43 from the
position of Fig. 7 to that of Fig. 8. Thus, the ramming
cylinder 13 can move downwardly through a short dis-
tance after the fuel is inje¢ted and just before the ex-
plosion. After the explosion takes place, the ramming
cylinder is thrown upwardly as was described above, and
then ‘the elements of the injection pump 22 return to
their rest position indicated in Fig. 6, the upward move-
ment of the plunger 42 creating a suction in the cylinder
46 which draws onto the latier an additional charge of
fuel to be displaced from the cylinder at the next oper-
ation, :

It will be understood that each of the elemenis de-
scribed above, or two or more together, may also find a
useful application in other types of pile pullers differing
from the types described above.

While the invention has been illustrated and described
as embaodied in diesel type pile pullers, it is not intended
to be limited to the details shown, since various modifica-
tions and structural changes may be made without de-
parting in any way from the spirit of the invention.

Without further analysis, the foregoing will so fully
revea] the gist of the present invention that others can
by applying current knowledge readily adapt it for
various applications without omitting features that, from
the standpoint of prior art, fairly constitute essential
characteristics of the generic or specific aspects of this
invention and, therefore, such adaptations should and
are intended to be comprehended within the meaning and
range of equivalence of the following claims,

What is claimed as new and desired to be secured by
Letters Patent is:.

1.. A pile puller comprising, in. combination, an elon-~

5 gated guide bar; a piston fixed to said guide bar at a

lower portion thereof; a stop member fixed to said guide
bar at an upper portion thereof; and a cylinder formed
with an axial bore through which said guide bar slid-
ably extends and located on the latter between said
piston and stop member, said cylinder being slidable
along-said guide bar from a bottom position, where said
piston is located completely within said cylinder to cre-
ate an explosion therein for throwing said cylinder up-
wardly along said guide bar into engagement with said’
stop member; io an upper position where said cylinder’
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has-a top end portion thereof located next to 4 bottom:

end portion of said stop member, one of said end por-
tions being formed with a recess and the other of said
end portions having a projection extending into said
recess when said cylinder is in said upper position thereof,
said cylinder having an innmer surface portion defining
the axial bore thereof through which said guide bar
slidably extends and said guide bar having an outer sur-
face portion surrounded by and extending beyond said
inner surface portion of said cylinder when the latter
is in its upper position and formed with a plurality of
axially extending grooves longer than said inner surface
portion of said cylinder so that as said cylinder ap-
proaches its upper position air trapped between said cylin-
der and stop member will flow through said grooves to
expel combustion gases from the interior of said cylinder.

2. A pile puller comprising, in combination, an elon-
gated guide bar; a piston fixed to said guide bar at a
lower portion thereof; a stop member fixed to said guide
bar at an upper portion thereof; a cylinder formed with
an axial bore through which said guide bar slidably ex-
tends and located on the latter between said piston and
stop member, said cylinder being slidable along said guide
bar from a bottom position, where said piston is located
completely within said cylinder to create an explosion
therein for throwing said cylinder upwardly along said
guide bar into engagement with said stop member, to an
upper position where said cylinder is located next to said
stop member; catch means carried by said cylinder and
stop member for retaining said cylinder in its upper posi-
tion, said catch means including a catch member carried
by said stop member for movement between an operative
and an inoperative position; and means carried by said
stop member for moving said catch member between said
positions thereof. i

3. A pile puller comprising, in combination, an elon-
gated guide bar; a piston fixed to said guide bar at a
lower portion thereof; a stop member fixed to said guide
bar at an upper portion thereof; a cylinder formed with
an axial bore through which said guide bar slidably ex-
tends and located on the latter between said piston and
stop member, said cylinder being slidable along said
guide bar from a bottom position, where said piston is
located completely within said cylinder to create an ex-
plosion therein for throwing said cylinder . upwardly
along said guide bar into engagement with said stop
member, to an upper position where said cylinder is
located next to said stop member; catch means carried
by said cylinder and stop member for retaining said cyl-
inder in-its upper position, said catch means including
a catch ‘member carried by said stop member for move-
ment between an operative and an inoperative position;
means: carried by said stop-member for moving.said catch
member between said positions thereof; and means car-
ried by said stop member for yieldably resisting down-
ward movement of said catch member.

4. A pile puller comprising, in combination, an elon-
gated guide bar formed at a lower end portion with rib
and groove means; a pair of tong supporting members
located beside each other, having inner surfaces formed
with rib and groove means mating with and engaging
said rib and groove means of said guide bar and respec-
tively having outer surfaces which respectively form
parts of the same cone, said supporting members being
adapted to carry a pair of tongs which grip a pile to be
pulled; a piston formed with an axial bore through which
said guide bar extends, said axial bore of said piston
being partly conical and engaging said outer surfaces of
said supporting members so that the latter are radially
wedged by said piston inwardly toward the axis of said
guide bar; a stop member fixed to said guide bar at an
upper portion thereof; and a cylinder formed with an
axial bore through which said guide bar slidably extends
and located on the latter between said piston and stop
member, said cylinder being slidable along said guide
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bar from a bottom position, where said piston is located
completely within said cylinder to create an explosion
therein for throwing said cylinder upwardly along said
guide bar into engagement with said stop member, to an
upper position where said cylinder is located next to
said stop member. Lo E

‘5. In a pile puller, in combination, a stop member
having a bottom face formed with a recess; a-guide bar

- having an upper portion fixed to said stop member, said

guide bar extending downwardly from said stop member
through said recess thereof and being formed in its outer
surface with a plurality of axial grooves extending through
a given distance downwardly from said stop member
from the interior of said recess thereof; and a cylinder
adapted to move up and down said guide bar and formed
with an axial bore, shorter than said distance, through
which said guide bar slidably extends, said cylinder hav-
ing a top end portion shaped in correspondence to said
recess to extend into and fill the latter when said cylinder .
is in an uppermost position in engagement with said stop
member so that as said cylinder approaches said upper-
most position said top end portion thereof will drive air
from the interior of said recess downwardly through said
grooves into said cylinder.

6. In a pile puller, in combination, a guide bar; a stop
member fixed to an upper portion of said guide bar; a
cylinder formed with an axial bore through which said
guide bar slidably extends so that said cylinder may move
along sdid guide bar to and from an upper position where
said cylinder engages said stop member; a catch lever
turnably carried by said stop member and having a free
bottom catch portion located at a lower elevation than
said stop member; a catch member carried by said cylin-
der and movable with the latter along a path intersecting
said catch lever when the latter is in an operative position
to engage said catch lever for maintaining said cylinder in
its uppermost position; and manually operable means
carried by said stop member and engaging said catch
lever for moving and maintaining the same out of its
operative position.

7. In a pile puller, in combination, a guide bar; a stop
member fixed to an upper portion of said guide bar; a
cylinder formed with an axial bore through which said
guide bar slidably extends so that said cylinder may
move along said guide bar to and from an upper position
where said cylinder engages said stop member; a catch
lever turnably carried by said stop member and having a
free bottom catch portion located at a lower elevation
than said stop member; a catch member carried by said
cylinder and movable with the latter along a path inter-
secting said catch lever when the latter is in an operative
position to engage said catch lever for maintaining said
cylinder in its uppermost position; manually operable
means carried by said stop member and engaging said
catch lever for moving and maintaining the same; and
spring means carried by said stop member and operatively
connected to said catch lever for yieldably resisting down-
ward movement thereof.

8. In a pile puller, in combination, a guide bar; a stop
member fixed to an upper portion of said guide bar; a
cylinder formed with an axial bore through which said
guide ‘bar slidably extends so that said cylinder may
move along said guide bar to and from an upper position
where said cylinder engages said stop member; a catch
lever turnably carried by said stop member and having a
free bottom catch portion located at a lower elevation
than said stop member; a catch member carried by said
cylinder and movable with the latter along a path inter-
secting said catch lever when the latter is in an operative
position to engage said caich lever for maintaining said
cylinder in its uppermost position; manually - operable
means carried by said stop member and engaging said
catch lever for moving and maintaining the same out of
its operative position; and spring means carried by said
stop member and operatively engaging said catch lever for
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yieldably maintaining the same in said operative position
thereof

9. In a pile puller, in combination, a ghide bar ‘a stop
member fixed to an upper portion of said gmde bar;.2
cylinder formed with -an axial bore-through' which said
guide bar slidably extends so that said- cylinder may
move along said guide bar to and from an upper position
where said cylinder engages said-stop :member; -a’ catch
lever turnably carried by said stop member and having a
free bottom catch portion located at a lower elevation
than said stop member; a catch member carried by said
cylinder and movable with the latter along a path inter-
secting said catch lever when the latter is'in an-operative
position to engage said catch lever for maintaining said
cylinder in its uppermost position; and manually operable
means carried by said stop member and engaging said
catch lever for moving and ‘maintaining the same out of
its operative position, said manually operable means in-
cluding a shaft turnably carried by said stop member for
movement - about its axis and having an outer surface
portion eccentric with respect to the axis of said shaft and
engaging said catch lever.

10. A pile puller comprising, in combination, an élon-
gated guide bar; a piston fixed to said guide bar at a lower
portion thereof; a stop member: fixed to said gunide bar
at an upper portion thereof; and a cylinder formed with
an axial bore through which said guide bar slidably ex-
tends and located on the latter between said piston and
stop member, said cylinder being slidable along said guide
bar from a bottom position, where said piston'is located
completely within said cylinder to create. an explosion
therein for throwing said cylinder upwardly along said
guide bar into engagement with said stop member, to an
upper position where said cylinder is located next to said
stop member, said cylinder having an inner surface por:
tion defining the axial bore thereof through: which said
guide bar slidably extends and said guide bar having an
outer surface portion surrounded by said’ inner surface
portion of said cylinder when the latter is in said upper
position thereof, one of said surface portions being formed
with at least one axial groove extending along the entire
Jength thereof so that as said cylinder approaches its up-
per position air trapped between said cylinder and stop
member will flow through said groove to expel: combusflon
gases from the interior of said cylmder ’

11. A pile puller comprising, in combination, an-elon-
gated guide bar; a piston fixed to said guide bar at a lower
portion thereof; a stop member fixed to said guide bar
at an upper portion thereof; and a cylinder formed with
an axial bore through which said guide bar slidably ex-
tends- and located on the latter between said piston ‘and
stop member, said cylinder being slidable along said guide
bar from a bottom position, where said piston- is-located
completely within said cylinder to create an explosion
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therein for throwing said cylinder upwardly along said
guide bar into engagement with said stop member, to an
upper.-position where said cylinder has a top end portion
thereof located next to a bottom end portion of said stop
member, one of said end portions being formed with a
recess and the other-of said end portions having a projec-
tion extending into said recess when said cylinder is in
said upper position thereof, said cylinder having an inner
surface portion defining the axial bore thereof through
which said guide bar slidably extends and said guide bar
having -an outer surface portion surrounded by said inner
surface portion of said cylinder when the latter is in said

upper position thereof, one of said surface portions being

formed with at least one axial groove extending along the
entire length thereof so that as said cylinder approaches.
its upper position air trapped between said cylinder and,
stop member will flow through said groove to expel com-
bustion gases from the interior of said cylinder.

12. A pile puller comprising, in combination, an elon-
gated guide bar; a piston fixed to said guide bar at a lower
portion thereof; a stop member fixed to said guide bar at
an upper portion thereof; and a cylinder formed with
an axial bore through which said guide bar slidably ex-
tends and located on the latter between said piston and
stop member, said cylinder being slidable along said guide
bar from a bottom position, where said piston is located
completely within said cylinder to create an explosion
therein for throwing said cylinder upwardly along said
guide bar into engagement with said stop member, to an
upper position where said cylinder has a top end portion
thereof Iocated next to a bottom end portion of said stop
member, one of said end portions being formed with a
recess and the other of said end portions having a pro-
jection extending into and substantially filling said recess
when said cylinder is in said upper position thereof, said
cylinder having an inner surface portion defining the axial
bore thereof through which said guide bar slidably ex-
tends and said guide bar having an outer surface portion
surrounded by said inner surface portion of said cylinder
when the latter is in said upper position thereof, one of
said surface portions being formed with at least one axial
groove extending along the entire length thereof so that
as said cylinder approaches its upper position air trapped
between said cylinder and stop member will flow through
said groove. to expel combustion gases from the interior
of said cylinder. )
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