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The present invention relates to an apparatus for em 
placing elongated rigid members into the soil. The ap 
paratus is operated selectively in a vibratory mode or' 
in a percussive mode. 

It is the primary object of the present invention to 
provide an apparatus for use in the ?eld which can with 
the use of the same set of rotating eccentric weights em 
place elongated rigid members into the soil by use of two 
types of force—vibratory force and percussive force— 
and which can alternate as desired between the employ 
ment of these different forces during a single emplacing 
operation, i.e. during the insertion into the soil of one 
elongated rigid member. 
The apparatus of the present invention may be used 

to drive stakes, posts, sheet piling, H-bearing piling, pipe 
bearing piling, timber and concrete piling and pipes. The 
apparatus can also emplace hollow structural elements 
which are driven into the ground and which are later ?lled 
with concrete or sand. The aforesaid apparatus is par 
ticularly well suited to force hollow elongated soil samplers 
into the soil, such samplers recovering a core of soil from 
many feet below the ground level. 

It is another object of the present invention to provide 
an apparatus of the character described for emplacing 
rigid members into the soil wherein the type of force im 
posed on the member can be easily and immediately 
altered in accordance with the type of soil encountered 
by the driven end of the member. For non-cohesive soils 
such as sand, silt, gravel, mud and waste, the vibratory 
mode is employed. For cohesive soils such as clay, the 
percussive mode is utilized. These soils may occur both 
above the water line and submerged. In either case, the 
present apparatus may be advantageously used. More 
over, when in a single descent of a rigid member, both 
cohesive soil and non-cohesive soil are found at different 
levels, the apparatus can be varied in its mode to achieve 
the most effective manner of emplacement. 

It is another object of the present invention to provide 
an apparatus of the character described for emplacing 
elongated rigid members into the soil wherein the ap 
paratus includes means for extracting the emplaced mem 
bers from the soil. 

It is another object of the present invention to provide 
an apparatus of the character described for emplacing 
elongated rigid members into the soil wherein longi 
tudinal segments of the member being emplaced can pass 
axially through a passageway in the apparatus, whereby 
the apparatus can be positioned at any desired point along 
the length of the member and whereby when a segment 
of a member is partially driven into the soil, another 
segment of said member can be attached to the top of 
the partially-buried segment in tandem fashion. 

It is another object of the present invention to provide 
an apparatus of the character described for emplacing 
elongated rigid members into the soil wherein the ap 
paratus can be mounted on a truck and which will there 
upon constitute a self-contained unit which is portable 
and can be moved and set up at various locations with 
speed and ease. 

Other objects of the present invention in part will be 
obvious and in part will be pointed out hereinafter. 
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It is known in the art to sink elongated rigid members 

into the soil by vibratory force, or, more speci?cally, by 
a cyclically reversing force exerted on the member along 
the long axis of the member. This force materially reduces 
the effort required to drive the member into soil and the 
member can be sunk into the soil by its own weight com 
bined with the weight of the apparatus ?xed to it. Ap 
paratus of this type includes a pair of like weights, with 
each weight being fast to and eccentrically oriented with 
respect to a different shaft. The shafts are mounted to 
rotate about parallel spaced axes in opposite rotational 
directions at the same angular velocity. The axes lie in 
a common plane perpendicular to the long axis of the 
member. The shafts are motor driven. When the apparatus 
is ?xed to an elongated member and the weights are spun 
in phase to exert an axial vibratory force, the apparatus 
vibrates the member so as to cause the member to sink 
in the manner described. Reference is made to copending 
application Ser. No. 535,479, ?led Mar. 18,, 1966 showing 
an apparatus of such general nature. 

Apparatus for driving elongated members into the soil 
by percussive force are also well known. Typical of these 
are pneumatic hammers and steam-operated pile drivers. 
In such an apparatus, a hammer repetitively strikes the 
elongated member (or an anvil ?xed to the member), each 
below being directed downwardly onto the member and 
each below advancing the member into the soil. 
The present invention discloses an apparatus which 

carries out both of the aforesaid member-emplacing func 
tions in a single unit and uses the same set of rotating 
eccentric weights as the actuator for either selected func 
tion. More speci?cally, the present apparatus employs a 
carriage and a frame. The carriage includes a pair of like 
weights, and means mounting the weights on the carriage 
for opposed rotative movement about parallel axes. The 
axes lie in a plane perpendicular to the longitudinal axis 
of the member. The weights are eccentric with respect to 
their axes, and are motor driven. The carriage has a clamp 
by which it may be ?rmly secured to the member. When 
the clamp secures the carriage to the member and the 
weights are spun, the phased rotation of the eccentric 
weights causes the carriage to exert a vibrational force 
on the member and the member sinks by its own weight 
and the weight of the apparatus. The vibratory force 
materially lessens the friction between the member and 
the soil. The vibratory apparatus has its primary value 
in sinking the member when the same encounters non 
cohesive soils. 

In the percussive mode of operation, the carriage con 
stitutes a reciprocating hammer. To this end, the carriage 
is mounted for reciprocal movement on the frame parallel 
to the longitudinal axis of the elongated member. A spring 
system suspends the carriage in a location intermediate 
the ends of its stroke. The frame constitutes the anvil for 
the hammer, and the frame has a clamp by which it may 
be ?rmly secured to the member. In the percussive func 
tion, the frame is ?rmly secured to the member by its 
clamp, and the clamp of the carriage is open. When the 
weights now are spun, the carriage will reciprocate verti 
cally upwardly and downwardly. Its stroke is achieved 
by the vibratory force of the rotating eccentric weights 
interacting with the spring suspension system. At a point 
in its downward stroke, the carriage, that is, the hammer, 
strikes the frame, that is, the anvil, the hammer in repose 
being closer to the anvil than the carriage is to the top 
of the frame. A sharp downward impact force is trans 
mitted through the frame to the member advancing it 
into the ground. It will be appreciated that in both modes, 
the eccentric weights are rotated and supply the actuating 
force, be it for the vibratory mode or the percussive mode. 
The mode is chosen by which one of the two clamps is 
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actuated-if only the carriage clamp is actuated, the vibra 
tory mode ensues and if only the frame clamp is actuated, 
the percussive mode follows. In the said vibratory mode, 
the frame ?oats on the carriage, since at this time the 
frame is not directly attached to the member. Conversely, 
in the percussive mode, the carriage ?oats on the frame 
since only the frame is directly a?‘ixed to the member. If 
both clamps are actuated the apparatus functions in the 
vibratory mode. 
The present invention accordingly consists in the fea 

tures of the construction, combination of elements and 
arrangements of parts which will be exempli?ed in the 
apparatus for emplacing elongated rigid members here 
inafter described and of which the scope of application 
will be indicated in the appended claims. 

In the accompanying drawings in which is shown one 
of the various possible embodiments of the invention: 
FIG. 1 is a perspective view of the apparatus of the 

invention mounted on a truck; 
FIG. 2 is a greatly enlarged fragmentary axial cross 

sectional view of the apparatus taken substantially along 
the line 2-2 of FIG. 1; 
FIG. 3 is a greatly enlarged fragmentary axial cross 

sectional view of a soil sampler which is suitably used 
with the present apparatus; and 
FIG. 4 is a cross~sectional view taken substantially 

along the line 4-4 of FIG. 2. 
Referring now in detail to the drawings, the reference 

numeral 10 denotes the apparatus for emplacing elon 
gated rigid members into soil by selectively utilizing 
a vibratory mode or a percussive mode both of which 
are actuated by the same eccentric weights. A length of 
such a member is shown in FIG. 2, the same constituting 
an elongated tubular section M having a longitudinal 
axis A—A. Said axis will as a rule be vertical, although 
the apparatus may be used to drive members at an angle 
into the ground. For convenience, said axis will be con 
sidered to be vertical in detailing the apparatus. 

In FIG. 1, the apparatus 10 is shown as mounted on 
and transported by a four wheel truck 12 which can carry 
the apparatus from site to site. Auxiliary equipment such 
as a diesel motor driven hydraulic pump P is also carried 
by the truck 12 to make the apparatus part of a self 
contained self-powered unit well adapted for portable 
?eld use. 

The apparatus includes a carriage 14. The carriage con 
stitutes a hollow box-like structure including a top wall 
16, a bottom wall 18, said Walls being parallel, horizontal 
and vertically spaced, a pair of side walls 20, 22, a front 
wall 24 and a rear wall 26. 
The carriage 14 carries a pair of like weights, respec~ 

tively, 28, 30 and means mounting said weights 28, 30 
on the carriage. The mounting means includes a pair of 
parallel horizontally spaced shafts 32, 34, the shaft 32 
being associated with the weight 28 and the shaft 34 being ' 
associated with the weight 30. Each of said shafts is 
mounted for rotation on the carriage by conventional 
bearings (not shown), and the axes of said shafts are 
parallel, horizontally spaced and lie in a plane perpen 
dicular to the longitudinal axis A—A of the member M. 
Each weight has a hub through which its associated shaft 
passes and keys 36, 38 join, respectively, the shaft 32 to 
the weight 28 and the shaft 34 to the weight 30 for re 
spective common rotation. Each weight is mounted eccen 
trically with respect to its shaft and the centers of mass 
of the weights are at mirrored angular orientations with 
respect to their shaft so that the weights spin up and 
down concurrently about their axes. Each shaft has a large 
diameter spur gear fast thereto, the shaft 32 mounting the 
spur gear 40 and the shaft 34 mounting the spur gear 
42. The spur gears mesh, thereby permitting the shafts to 
rotate only in opposed rotative directions at the same 
angular velocity. 
Motor means drives the shafts 32, 34. For this purpose 

an electric or hydraulically driven motor 44 is mounted 
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on the carriage and has an output shaft which constitutes 
the shaft 32 and a similarly driven motor 46 mounted on 
the carriage has an output shaft which constitutes the 
shaft 34. Said motors 44, 46 are kept in synchronization 
by the meshing of the spur gears 40, 42. Energization of 
said motors rotates the eccentric weights 28, 30 on parallel 
axes at the same angular velocity in opposed directions. 
The weights reach their high points simultaneously. This 
rotation of the eccentric weights exerts a vibratory force 
on the carriage 14 axially of the member M. 
A hollow elongated double open-ended tube 48 is 

carried by the carriage 14 and is ?xed to and extends 
through the top wall 16 and bottom wall 18 of said 
carriage. The tube is situated midway between the shafts 
32, 34. The longitudinal axis of the tube 48 is vertical 
with respect to the carriage and is coaxial with the axis 
A—A of the member M. The tube has an internal di 
ameter which is slightly larger than the maximum trans 
verse dimension of any member to be emplaced into the 
soil. The tube 48 de?nes an axial passageway through 
which the member M passes whereby the carriage may be 
positioned at any point along the length of the member M. 
The carriage has ?rmly secured thereto a clamp 50. 

The clamp includes a stationary jaw 52 carried by a block 
54, the block being ?xed to the top wall 16 of the carriage. 
The clamp 50 further includes a movable jaw 56 shiftable 
toward and away from the stationary jaw 52. The mov 
able jaw 56 is carried by a piston 58 slidably mounted in a 
cylinder 60. The cylinder is also ?xed to the top wall 
16 of the carriage. 
Means for actuating the clamp includes a pair of con 

duits 62 leading to both sides of the piston 58 and a four 
way valve 64 for leading high pressure hydraulic ?uid, 
e.g. oil, from a source of such ?uid under pressure to 
either selected side of the piston and leading the other 
side of the piston to a sump. The valve is arranged so 
that the piston and thus the movable jaw 56 may be 
selectively moved toward or away from the stationary 
jaw 52. The paws 52, 56 are on opposed sides of the axis 
A—A of the member M and when the movable jaw is 
driven toward the stationary jaw, the member M will be 
clamped therebetween, ?rmly securing the member to the 
carriage 14. 
The apparatus 10 also includes a frame 66 having a 

horizontal upper arm 68 and a horizontal lower arm 70. 
Said arms are vertically spaced from one another. The 
arms are retained spaced apart by a pair of vertically 
elongted solid cylindrical guide bars 72, 74. The bars 
run between the arms. The ends of the guide bars are 
threaded and pass through apertures in the arms. Each 
end of each bar is ?xed to an arm by a pair of nuts 76, 
one nut being situated on each side of the associated arm. 
Each arm has a through aperture formed therein, the 

arm 68 having an ‘aperture 69 and the arm 70 having an 
aperture 71. Said apertures are in vertical alignment, 
in alignment with the passageway de?ned by the tube 
48 and each is of sufficient diameter to permit the mem 
ber M to pass freely therethrough. 
The carriage 14 is guided for vertical reciprocal move 

ment on the frame 66 in a direction parallel to the axis 
A—A of the member M. The carriage moves between 
the arms 68, 70 of the said frame. To this end, the car 
riage has ?xed thereto a pair of elongated double open 
ended sleeves 78, 80. The sleeves run between, extend 
through and are ?xed to the top wall 16 and the bottom 
Wall 18. The longitudinal axes of the sleeves are parallel 
to one another and parallel to the axis A—A of the mem 
ber M. The sleeve 78 slides along the guide bar 72 and 
the sleeve 80 slides along the guide ‘bar 74, thereby 
mounting the carriage for reciprocal movement along 
said axis A—A. 
A spring suspension system biases the carriage 14 to 

a position intermediate the arms 68, 70, most suitably 
to a roughly central position between said arms. The 
suspension system includes two pairs of opposed springs, 



3,394,766 
5 

each pair of springs urging the carriage in an opposed 
axial direction. The suspension system includes an upper 
pair of helical compression springs 82, 84 and a lower 
pair of helical compression springs 86, 88. Each of the 
springs is wound about a guide bar, the springs 82, 86 
being wound about different ends of the guide bar 72 and 
the springs 84, 88 being wound about different ends of 
the guide bar 74. The remote ends of the springs abut 
caps 90 at the ends of the guide bars and the proximate 
ends of the springs abut the top wall 16 and bottom 
wall 18 of the carriage 14. The springs 82, 84 urge the 
carriage downwardly and the springs 86, 88 urge the 
carriage upwardly. In idle position the springs are prefer 
ably under su?icient compression to expand and maintain 
engagement with the carriage and frame in all relative 
positions of the carriage and frame. The strengths of the 
springs are adjusted to approximately centralize the car 
riage, taking into account the weight of the carriage 
itself. 
A clamp 92 is provided selectively to ?rmly secure the 

frame '66 to the member M. Said clamp is ?xed to the 
lower arm 70 and is similar in construction to the clamp 
50. Said clamp 92 includes a stationary jaw 94 ?xed to 
the arm 70 and a movable jaw 96 shiftable toward and 
away from the stationary jaw. The movable jaw 96 is 
driven by actuating means including a four-way valve 98. 
The jaws 94, 96 are on opposed sides of the axis A—A 
and when the valve 98 is rotated so that the movable jaw 
96 is forced toward the stationary jaw 94, the member 
M is clamped therebetween, ?rmly securing the member 
to the frame. 
When the clamp 92 is actuated thereby ?rmly securing 

the frame 66 to the member M ‘and the motors 44, 46 
are energized (the clamp 50 at this time being in open 
position), the vibratory forces generated by the rotation 
of the eccentric weights will interact with the spring 
suspension system and cause the carriage to repetitively 
reciprocate upwardly and downwardly against the cen 
tralizing force of the spring suspension system. To con 
vert this upward and downward movement to percussive 
force which can be applied to drive the member M into 
soil, the carriage has ?xed thereto a pendant hammer 100. 
The hammer includes a short mounting tube 102 and 
said tube carries a female thread internally thereof. The 
tube is ?xed to the bottom wall 18‘ as by ribs 104. The 
hammer further includes at its lowermost portion an 
annular head 106, the head having an annular upwardly 
extending shank 108 which has a male thread formed 
thereon that meshes with the female thread of the tube 
102. The head has a hard tough impact face 110 which 
is downwardly convex. Radial apertures 112 are formed 
in the head so that a spanner wrench can be applied 
to the head to rotate it axially with respect to the tube 
62, thereby to raise or lower the head with respect to said 
tube. The head 106 is telescoped or extended with re 
spect to the tube 102 to obtain various degrees of per 
cussi've force. A set screw 114 passes from the tube 102 
radially toward the shank 108 to lock these components 
together in any ‘given position. The hammer has a cen 
tral double open-ended passageway in vertical align 
ment with the apertures 69 and 71 and the passageway 
through the tube 48. The member M passes centrally 
through the hammer. 
The frame carries an anvil 116 in longitudinal align 

ment with the hammer. The anvil constitutes a hard 
tough annular block carried by the lower arm 70 and 
having a central passageway in alignment with the pas 
sageway de?ned by the tube 48. 
The frame 66 is vertically slidable on a vertically elon 

gated guide rail 118 having an I-shaped cross-section. 
To this end, each arm 68, 70 has ?xed to a like end 
thereof a shoe, respectively, 120, 122, each shoe being 
con?gured to slidingly engage a ?ange of the guide rail. 
The shoe 120 is ?xed to the upper arm 68 and the shoe 
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122 is ?xed to the lower arm 70. The frame can slide 
on the guide rail 118 in a direction parallel to the axis 
AMA. 
A winch assembly 124 is provided to raise or lower the 

frame 66, the frame at this time sliding on the guide 
rail 118. Said assembly includes a motorized Windlass 
126 carried on the truck body, sheaves 128 rotatably 
mounted at the top of the guide rail 118 and a pulley 
130 rotatably mounted on plates 132 on the upper frame 
arm 68. A cable 134 having an end ?xed high on the 
rail 118 is trained about the pulley 130, the sheaves 128 
and the Windlass 126 and the same are arranged so that 
taking up the cable on the Windlass elevates the frame‘L 
on the guide rail and letting out the cable from the wind 
lass lowers the frame. The cable 134 is rigged as shown to 
obtain a two to one mechanical advantage. 
Turning then to the operation of the apparatus for 

emplacing elongated rigid members, said apparatus is 
brought to a desired site by the truck 12. The frame 66 
(with the carriage 44 spring-suspended therein), is hoist 
ed to a position several feet above the ground, say ten 
feet above ground. A member M to be emplaced in the 
soil is slipped through the aperture '69 in the upper arm 
68, between the jaws of the clamp 50, through the pas 
sageway de?ned by the tube 48, through the bores of the 
hammer 100 and the anvil 116, through the aperture 71 
in the lower arm 70 and between the jaws of the clamp 
92. The lower end of the member rests on the ground 
surface. 

If the upper stratum of the soil is of the non-cohesive 
type, it is advantageous to place the apparatus in a vibra 
tory mode. This is effectuated by actuating the carriage 
clamp 50 thereby ?rmly securing the carriage 14 to the 
member. The frame clamp 92 is in an open, non-gripping 
position at this time. 
The motors 44, 46 are then energized, rotating the 

eccentric weights 28, 30, thereby imparting vibrational 
force to the member M through the carriage 14 and the 
clamp 50. This vibrational force acts in a direction paral 
lel to the longitudinal axis A—A of the member. The 
vibrational force materially lessens the friction between 
the member and the soil and allows the member to sink 
under its own weight and the weight of the apparatus 10‘. 
The cable 134 is payed out from the Windlass 126 to 
permit the frame 66 to drop as the member sinks, the 
frame sliding downwardly along the guide rail 118. 

In the vibrational mode, when the carriage clamp 50 
?xes the carriage to the member, the frame 66 ?oats 
on the carriage by the spring suspension system and 
aids in emplacing the member M into the soil. The fre 
quency and friction reducing force of the apparatus in 
the vibrational mode can be varied by varying the speed 
of the motors 44, 46. 

If it is desired to place the apparatus into a per 
cussive mode, as would be advantageous if cohesive soil is 
encountered, the carriage clamp 50 is opened and the 
frame clamp 100 is closed on the member. This ?rmly 
secures the frame 66 to the member and at this time the 
carriage 14 ?oats with respect to the frame through the 
spring suspension system. The motors are again ener 
gized rotating the eccentric weights. The vibratory force 
experienced by the carriage reciprocates the carriage up 
wardly and downwardly along the guide bars 72, 74 
through a stroke having an upper position above the 
centralized position to which it is biased by the spring sus 
pension system. In the course of the carriage moving from 
its upper position downwardly, the hammer 100 strikes 
the anvil 116, imparting a sharp percussive blow -to the 
frame. The frame, being ?rmly secured to the member 
by the frame clamp 92, transmits this downward blow 
to the member along its longitudinal axis. Each such 
blow advances the member more deeply into the soil. 
The force can be regulated by changing the axial posi 
tion of the hammer and by varying the speed of the motors 
44, 46. 
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When the emplacing of the member has progressed 
to a point at which the frame clamp 92 is close to the 
ground, whichever clamp is gripping the member is 
opened and the frame is raised by the winch assembly 
124 to a higher point on the member and said clamp, or 
the other clamp, is again actuated, the process then con 
tinuing as before. If sections of a member are being em 
placed one after another, the top of a partially embedded 
section can be coupled in tandem to the bottom of a 
subsequent section. Since a passageway is provided which 
runs vertically through the apparatus, the upper end of 
the topmost section is exposed so that coupling of tan 
dem sections can be accomplished without difficulty. 
The member M may be extracted by again placing the 

apparatus in a vibratory mode and applying upward force 
to the frame by the winch assembly 124. The application 
of said vibratory force reduces the friction between the 
member and the soil. The mechanical advantage of the 
winch assembly aids in the extraction process. Optionally, 
an upper hammer and anvil can be employed to assist in 
extraction. In such event, the upper hammer should with 
respect to the upper anvil be closer in repose thereto 
than the lower hammer is to the lower anvil. 
The present invention is especially suitable for use 

with a soil core sampler for soil exploration. With the 
apparatus 10 mounted on a truck 12, the apparatus can 
be moved from site to site as quickly and as often as 
desired. Moreover, with the vibratory mode of the ap 
paratus and the percussive mode of the apparatus, such 
soil samplers can be driven downwardly in a quick and 
efficient manner, the apparatus being converted to the 
mode best suited for driving the sampler through the 
type of soil encountered by its point at any level. It has 
been found that the apparatus is especially desirable with 
a core sampler since it compacts the core to a consider 
ably lesser extent than present day equipment for forcing 
such samplers into the bottom of holes driven in other 
manners, e.g. with a rotating bit or auger. Moreover, the 
present equipment enables continuous core sampling to be 
made rapidly and at a low cost. 
A typical soil core sampler 135 is illustrated in FIG. 

3 and includes an elongated hollow tubular shell 136 split 
into symmetrical halves 138, 140. The bottom end of the 
shell is open. At opposite ends of the shell 136, the halves 
are secured together by a downwardly tapering bottom 
drive ferrule 142 and a top ferrule 144. Each of said 
ferrules has a female thread which engages a male thread 
on a different end of the shell. The top ferrule has an 
upwardly extending threaded stub shaft 146 which screws 
into the bottom of a longitudinal member M’. 
The soil core sampler is driven downwardly into the 

soil by the apparatus 14}, and as this is accomplished, 
the interior of the shell 136 receives this soil. When 
all or a part of the shell 136 is ?lled with soil, the core 
sampler is raised. Due to the mode of driving, either 
pure vibration or vibropercussive, it has been found that 
the soil formation is disturbed less than heretofore so 
that the core sample withdrawn is a better than hereto~ 
fore sample of the existing soil formation. When the 
sampler is above ground, the shell 136 is separated from 
the member M’ and placed into a trough and then the 
halves 138, 140 of the shell are separated, leaving an 
elongated core sampler of soil. If another soil sample is 
desired to be recovered at a lower level, the shell 136 
is reassembled and the soil sampler is then placed into 
the bore already formed in the soil and is again forced 
downwardly to a lower strata to pick up another core 
sample of soil. 

Excellent results are obtained from the apparatus when 
the motors rotating the eccentric weights are operated 
to drive the weights at a speed in the range of 400— 
1800 rpm. 
The vibratory means herein disclosed is at present the 

preferred mode known. However, it is within the scope 
of the invention to employ other vibratory means. By 
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way of example, a reciprocating piston system could be 
used to supply vibratory force. 

It thus will be seen that there has been provided an 
apparatus for emplacing elongated rigid members into 
soil which achieves the several objects of the present 
invention and which is well adapted to meet the condi 
tions of practical use. 
As various possible embodiments might be made of 

the above invention and as various changes might be 
made of the embodiment set forth, it is to be understood 
that all matter herein described or shown in the accom 
panying drawings is to be interpreted as illustrative and 
not in a limiting sense. 
What is claimed: 
1. Apparatus for emplacing an elongated rigid member 

into soil selectively (A) by applying vibratory force to 
the member thereby reducing friction between the mem 
ber and the soil, letting the member sink into the soil by 
its own weight and the weight of the apparatus, or, (B) 
by repeatedly percussively downwardly driving the ele 
ment, said apparatus comp-rising: 

(a) a frame, 
(b) an anvil ?xed to the frame, 
(c) a carriage, 
(d) a hammer ?xed to the carriage, the hammer being 

in registry with the anvil, 
(e) means mounting the carriage on the frame for 

reciprocal movement along an axis parallel to the 
longitudinal axis of the member between a lower 
position in which the carriage hammer strikes the 
frame anvil and an upper position in which the car 
riage hammer is clear of and vertically higher than 
the frame anvil, 

(f) a pair of like weights, 
(g) means rotatably mounting the weights on the car 

riage for opposed rotation about parallel axes lying 
in plane perpendicular to the longitudinal axis of the 
member, said weights being eccentric with respect 
to said axes and being synchronized and phased to 
exert vibratory force parallel to the axis of the mem 
ber, 

(h) motor means driving the eccentric weights, 
(i) spring suspension means mounted on the frame 
and bearing on the carriage, the said means biasing 
the carriage in opposed directions along the longi 
tudinal axis of the member and suspending the car 
riage at a location intermediate said positions, 

(1') a ?rst clamp ?xed to the carriage, 
(k) means selectively actuating the ?rst clamp to grip 

the member and ?rmly secure the carriage to the 
member, 

(1) a second clamp ?xed to the frame, 
(In) means selectively actuating the second clamp to 

grip the member and ?rmly secure the frame to the 
member, 

(n) so that when the motor means is energized and 
the ?rst clamp is actuated, the carriage will exert 
vibratory force on the member materially reducing 
the friction between the member and the soil so that 
the member will sink under its own Weight and the 
weight of the apparatus, and 

(0) so that when the motor means is energized and 
only the second clamp is actuated, the carriage will 
reciprocate on the spring suspension mounting means 
and the carriage hammer will repetitively strike the 
frame anvil and thereby exert percussive force on the 
member in a direction parallel to the longitudinal 
axis of the member driving the member into the soil. 

2. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 1 further including 
means selectively raising and lowering the frame. 

3. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 1 wherein the apparatus 
provides a through passageway through the carriage and 
frame coaxial with the longitudinal axis of the member, 
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said passageway having internal dimensions sufficiently 
large to pass the elongated rigid member and permit said 
member to enter through the passageway and extend 
above and below the apparatus. 

4. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 1 wherein the means 
mounting the carriage for vertical movement includes a 
guide rod, the rod having an axis parallel to the longi 
tudinal axis of the member, the carriage sliding on said 
rod, and wherein the spring suspension means includes 
a pair of opposed springs, each spring having one end 
"bearing on the frame adjacent a different remote end of 
the guide rod and having its other end bearing on the 
carriage. 

5. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 3 wherein the anvil is 
annular and de?nes a through passageway and the ham 
mer is annular and de?nes a through passageway, all of 
said passageways being coaxial, said latter two passage 
ways having internal dimensions sufficiently large to pass 
the elongated rigid member and permit said member to 
enter through the passageways and extend above and 
below the apparatus. 

6. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 4 wherein the frame in 
cludes an upper arm and a lower arm, the guide rod being 
mounted between the arms, the springs being coiled com 
pression springs, each spring being wound about a differ 
ent end of the guide rod. 

7. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 1 wherein means is in 
cluded ?xing the hammer on the carriage for selected 
limited axial positional adjustment with respect to the 
carriage. 

8. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 2 wherein the raising 
and lowering means includes an elongated guide rail hav 
ing its longitudinal axis parallel to the axis of the mem 
lber, shoes on the frame slidingly engaging the guide rail 
and a winch assembly including a cable running to the 
frame, for hoisting and lowering the frame. 

9. Apparatus for emplacing an elongated rigid member 
into the soil as set forth in claim 8 wherein the apparatus 
is mounted on a ,vehicle for portable operation. 

10. Apparatus for emplacing an elongated rigid mem 
1ber into soil selectively (A) by applying vibratory force 
to the member thereby reducing friction between the 
member and the soil, letting the member sink into the soil 
1by its own weight and the weight of the apparatus, or, 
(B) by repeatedly percussively downwardly driving the 
element, said apparatus comprising: 

(a) a frame, 
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(b) an anvil ?xed to the frame, 
(0) a carriage, 
(d) a hammer ?xed to the carriage,‘ the hammer being 

in registry with the anvil, 
(e) means mounting the carriage on the frame for 

reciprocal movement along an axis parallel to the 
longitudinal axis of the member between a lower 
position in which the carriage hammer strikes the 
frame anvil and an upper position in which the car 
riage hammer is clear of and vertically higher than 
the frame anvil, 

(f) means actuated by a motor means exerting vibra 
tory force on the carriage in a direction parallel to 
the axis of the member, 

(g) spring suspension means mounted on the frame 
and bearing on the carriage, the said means biasing 
the carriage in opposed directions along the longi 
tudinal axis of the member and suspending the car 
riage at a location intermediate said positions, 

(h) a ?rst clamp ?xed to the carriage, 
(i) means selectively actuating the ?rst clamp to grip 

the member and ?rmly secure the carriage to the 
member, 

(i) a second clamp ?xed to the frame, 
(k) means selectively actuating the second clamp to 

grip the member and ?rmly secure the frame to the 
member, 

(1) so that when the motor means is energized and the 
?rst clamp is actuated, the carriage will exert vibra 
tory force on the member materially reducing the 
friction between the member and the soil so that the 
member will sink under its own weight and the 
weight of the apparatus, and 

(In) so that when the motor means is energized and 
only the second clamp is actuated, the carriage will 
reciprocate on the spring suspension mounting means 
and the carriage hammer will repetitively strike the 
frame anvil and thereby exert percussive force on the 
member in a direction parallel to the longitudinal 
axis of the member driving the member into the soil. 
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