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UNITED STATES PATENT OFFICE. 
SIMON LAKE, OF BERLIN, GERMANY. 

APPARATUS FOR, DERWING PLES UNDER, WAER 

No. 863,614. Specification of Letters Patent. Patented Aug. 20, 1907. 
Application filed March 22, 1907, Serial No. 363,944, 

To all whom it may concerni 
Be it known that I, SIMION LAKE, a citizen of the 

United States, at present residing at 23 Friedrich Wil 
helm Strasse, Berlin, Germany, have invented a certain 
new and useful Improved Apparatus for Driving Piles 
Under Water, of which the following is a full, clear, and 
exact description. 
The object of this invention is to provide a pile driver 

particularly adapted for use in driving piles in com 
paratively deep waters or in the presence of heavy cur 
rents, for use in connection with the building of founda 
tions for piers, lighthouses, breakwaters and various 
other Subaqueous constructions. 
Another object of the invention is to provide an ap 

paratus whereby the piles may be easily handled, 
guided, and driven in place, the upper or protruding 
ends cut off, when necessary, so that the upper ends of 
the piles will be in substantially the same horizontal 
plane, and the delivery of the severed ends to the sur 
face of the water, where they may be easily removed. 
A further object is to provide, a device capable of 

ready adjustment so that the piles may be driven at any 
particular place relative to the adjacent pile or piles. 
Another object is to provide an arrangement that will 

act as a guide in cutting the piles at any particular point 
and to support and steady the device as a whole when 
the piles are being set or otherwise operated upon. 
With these objects in view, the invention comprises 

certain combinations and arrangement of parts set forth 
in the following specification and pointed out in the 
claims. 
In the accompanying drawings, illustrating the inven 

tion, in the several figures of which like parts are simi 
larly designated, Figure 1 is a sectional elevation illus 
trating a practical application of my invention. Fig. 2 
is a vertical Sectional elevation, on a larger scale, of a 
portion of the working chamber, illustrating the means 
for operating the Saw-blade and shoe carried by the 
guide tube; the said tube being shown only in dotted 
lines. Fig. 3 is a top plan view, partly in section, 
drawn on the line 33 of Fig. 2. Fig. 4 is a detail verti 
cal section drawn. On the line 4 4 of Fig. 2. Fig. 5 is a 
detail elevation of the saw-operating mechanism look 
ing from the line 55 of Fig. 4. Fig. 6 is a vertical sec 
tion drawn through the upper end of the guide tube and 
movable housing that is normally held upon the upper 
end of the tube, and Fig. 7 is a detailplan of the same. 
A designates a surface vessel, such as a barge, scow or 

other structure, constructed with a well A', extending 
nearly the entire length of the vessel. B is a semi-sub 
mergible vessel held at one end in one end of the well 
A by yielding supports, not shown. The lower end of 
the vessel B is constructed with a working compartment 
or chamber B, that forms a working space for an oper 
ator, and this chamber B is designed to normally rest 

adjacent to the water-bed when the device is in oper 
ation. 
Secured to one side of the working chamber and ex 

tending therethrough is a hub B, Figs. 3 and 4, the 
greater portion of whose length extends within the 
Working chamber, and journaled in the hub is a hollow 
trunnion or spindle C, having a partition C to prevent 
ingress of water to the working chamber. The trunnion 
is provided with a post C8 and also with a central pe 
ripheral flange C, which bears against the side of the 
Working chamber, and at its outer end is a flange C to 
provide a connection for a guide tube D, adapted for the 
reception and guidance of the piles to be driven. Con 
nected to the lower end of the tube D is a bracket D/, in 
which is journaled the lower end of a hollow shaft E, the 
upper end of which extends through the lower side of 
the trunnion and carries a beveled gear E7, which 
meshes with a similar gear E°, held upon the outer end 
of a shaft E, extending longitudinally through the trun 
nion and journaled at one end in the partition C, and 
at its opposite end in the post C. To the extreme in 
ner end of the shaft is connected a beveled gear E, 
meshing with a pinion FY, held upon the shaft F of an 
electric motor F, the current wires to which extend 
from a dynamo (not shown) on the surface vessel. 
The motor F and its shaft Fare supported within the 

working chamber by a bracket F, preferably secured 
to and extending from the vertical wall of the said 
chamber, and this bracket is connected to the hub B 
and forms a support therefor. 
The lower end of the hollow shaft E carries a beveled 

gear E, (shown most clearly in Fig. 2) meshing with a 
pinion G on the inner end of a shaft G/, whose opposite 
end carries a worm G meshing with a worm wheel H on 
a short shaft Gjournaled in a bracket arm I, extending 
from and held fast to the lower end of a spindle J that 
extends through the hollow shaft E and projects beyond 
the lower end thereof. 
The shaft of the Worm wheel H carries a circular 

saw-blade HY, and the said blade, shaft G/, gear E, 
and pinion G are all covered by a suitable casing K, 
to protect them from rocks and mud of the water-bed. 
The shaft G/ is journaled in bearings formed in the 
Casing. - 

To the upper end of the spindle J is secured a worm 
wheel J/, meshing with a worm J., carried by a shaft 
J, extending longitudinally in the trunnion or spin 
dle and journaled in suitable supports provided there 
for. The said shaft extends through the partition C/, 
and to its extreme inner end is connected a crankhan 
dile J, by which the shaft is manually operated, and 
it will be readily understood that when the crank is 
revolved, motion will be imparted to the spindle and 
the saw moved towards, or away from, the pile held 
within the guide tube. 
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The saw-blade is arranged some distance below the 
lower end of the guide tube, so that it may be worked 
freely across the lower end of the said tube. 
The bracket D/, is formed with an extension D, 

which terminates at its outer end in a T head D', 
which fits and travels within a segmental guide Ol' 
race-way D, secured upon the side of the casing and 
acts as a brace to steady the movement of the guide 
tube when the latter is adjusted, as is necessary when 
the semi-submergible tube B is raised or lowered, as, 
for instance, when piles are driven in different depths 
of water and also when the tube B is shifted by the 
movement of the surface vessel through the action of 
the tide. 

L, designates a shoe adjustably supported in brackets 
L/, held upon one side, and at the lower end of the 
guide tube D, the said shoe being adjusted vertically 
within the guides by a threaded spindle L' journaled 
at its lower end in an extension of the bracket D/, and 
at its opposite end in a lateral extension formed at 
the outer end of the hollow trunnion or spindle C. 
The spindle L works through a threaded aperture in 
an arm L', extending from the shoe L. Upon the end 
of the spindle within the trunnion is held a worm wheel 
M, which meshes with a worm M/, held upon the 
shaft M', extending through the trunnion, and this 
shaft is, squared at its inner end to receive a crank 
handle, like crank-handle J', or that crank-handle 
itself. 

It will be readily apparent that by revolving the 
shaft M, the shoe will be raised or lowered as condi 
tions of the work require. 
The shoe L is designed to rest upon the last-driven 

pile or piles when the succeeding pile is being driven. 
or otherwise operated upon, and acts as a support for 
the semi-submergible vessel and guide tube, and also 
as a guide to facilitate the sawing off of the piles on a 
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horizontal line. It will be apparent that by raising 
or lowering the shoe the piles may be cut off at differ 
ent heights or distances from the bed of the water. 
The guide tube D, extends upwardly from the 

working end or chamber of the semi-submergible ves 
sel in a vertical line above the surface of the water, 
and works freely within the well of the surface vessel. 
Any suitable guide rods or supports may be employed 
for holding the tube in this position. 
To the upper end of the tube is secured, by brackets 

N/, a working platform N, from which projects verti 
cally, a pintle N, upon which is journaled a housing 
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O, that is designed to swing horizontally upon the 
pintle into and out of a linement with the guide tube 
D. The housing is moved to either position by a 
pinion P, held upon a shaft, P., journaled to the side 
of the housing, and which engages a segmental rack 
P, secured to the floor of the platform. A hand 
wheel P, is connected to the upper end of the shaft, 
by which the shaft and pinion are revolved, the revo 
lution of the shaft in one direction or the other, caus 
ing the free end of the housing to be swung into posi 
tion upon the tube, or away from the tube, as desired. 
The housing is made air tight, and at its lower end is 

provided with a flanged ring O’, having a suitable 
packing O', which engages the upper end of the tube 
and forms an air tight joint when in position upon the 
tube. The flanged ring O/, is provided with an ex 
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tension O', which engages a keeper O', extending 
from the platform, and serves as a lock to hold the 
housing firmly in position upon the tube. 

Air supply pipes P, are connected to the housing 
and extend from suitable pumps (not shown) located 
upon the surface vessel. 
Within the housing is held a bracket Q, carrying a 

pulley Q', the periphery of which is in vertical aline 
ment, with the center of the guide tube when the hous 
ing is in position upon the tube, and operating over the 
pulley is a cable Q', carrying at one end a drop ham 
mer Q, and having its opposite end wound upon a 
drum R, held upon a shaft R/, journaled in an exten 
sion of the housing. One end of the shaft extends 
through one side of the housing and also through a stuff 
ing box surrounding the shaft, and loosely held upon 
the inner surface of the extended end is one member 
S/, of a friction clutch S. The opposite member, or 
section S', of the clutch is keyed upon the outer end 
of the shaft and movable into and out of engagement 
with the member S, by a hand lever S, in the usual 
way. The periphery of the member S, is provided 
with gear teeth, meshing with a pinion T, held upon a 
shaft TV, of an electric motor T, which is supported 
by brackets T, extending from the side of the housing, 
and moves there with. This motor, like the motor F, 
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is connected by current wires with a dynamo (not 
shown) on the surface vessel. 
The housing is provided with a hatch and covering 

U, by which access may be had thereto. 
A spur W, is connected to the lower side of the Work 

ing chamber, which is designed to penetrate the Water 
bed and hold the lower end of the semi-submergible 
vessel in position, and prevents its accidental move 
ment, which might be caused by the buffetting of the 
surface vessel by the sea. 
In operation, the semi-submergible vessel with the 

guide tube is lowered into the water at the point at 
which the piles are to be driven, and is first supported 
at a proper distance from the waterbed by a cable W, 
extending from the surface vessel and connected to the 
lower end or working chamber of the semi-submergible 
vessel. Thc housing is then swung clear of the guide 
tube D, and a pile lowered into the tube by a suitable 
crane or derrick, a portion of which is illustrated at W 
in Fig. 1 of the drawings. The housing is then adjust 
ed in position upon the tube forming an air-tight com 
partment. Air is then admitted through the pipes P, 
which drives the water out of the tube and allows the 
pile to drop down against the water-bed into which it 
penetrates by reason of its own weight. It will, of 
course, be understood that during this operation the 
drop hammer is held in an elevated position, but im 
mediately after the pile has been lowered the drop 
hammer is alternately lowered and raised by operat 
ing the clutch S, which rapidly drives the pile into 
position. It will be seen that the hammer operates 
freely in the air within the tube and is not hampered 
or impeded in its work by water. 
When the pile has been driven to the proper point 

the tube and working chamber 3/ are raised to the 
proper height by the cable W, the saw-blade is then 
set in motion and thrown into engagement with the 
upper end of the pile (through the medium of the crank 
handle J and parts operated thereby), and the upper 

00 

05 

10 

5 

20 

125 

130 



10 

15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

end of the pile will be quickly sawed off. The housing 
is then swung clear of the guide tube, which releases 
the air pressure and by the in-rushing waters the sev 
ered end of the pile is brought up to the top of the tube, 
Where it may be easily removed. 
The semi-submergible vessel and guide tube are 

then shifted to adjust the lower end of the tube to the 
point where the next pile is to be driven, and in this 
position the shoe L, is allowed to rest upon the pile 
previously driven, and acts as a guide and support for 
the semi-submergible vessel and guide tube. The 
Operations of placing the successive piles driving them 
and cutting off and removing their ends are carried on 
in the manner previously described, until the work is 
complete. 

It will be seen that the shoe not only acts as a support 
but also as a guide to regulate the cutting off of the 
piles, and when it is desired to cut all the piles upon 
a horizontal line, the shoe is adjusted so that its lower 
surface will be on a horizontal line with the saw-blade, 
which avoids further adjustment of the parts when the 
subsequent pile is to be sawed off. 

From the foregoing it will be apparent that by use 
of my device the operation of setting and driving the 
piles can be rapidly and easily accomplished. 

In practice I propose to make the guide tube in sec 
tions to adapt it to varying depths of water, and I also 
may employ a float or other form of buoyant, as shown 
at X in Fig. of the drawing to assist in sustaining the 
tube in a vertical position, the said float being attached 
to the tube in any suitable manner. When the surface 
vessel is transported to any considerable distance the 
semi-submergible vessel B is raised and allowed to rest 
within the well of the surface vessel, in which position 
the guide tube D will be swung upon its pivot or trun 
nion to a horizontal position with respect to the semi 
submergible vessel to which it might be secured in any 
suitable manner, or it may be held in a suspended posi 
tion within the well of the surface vessel. 

Claims. 
1. A device of the kind described, comprising a guide 

tube, a housing detachably connected thereto, a drop 
lammel supported within the housing and operable within 
the title, and means for controlling the movement of the 
hammer. w 

2. A device of the kind described, complising a guide 
tube, a housing detachably connected thereto and forming 
in air tight compartment at the upper end of the tube 
when in position thereon, and which communicates with 
the tube, a dilop hammer supported within the housing 
and operable within the tube, means controlling the opera 
tion of the hammer, and compressed air pipes connected 
to the housing. 

3. Apparatus for driving piles under water, having a 
tube fol' placing the piles, an air-tight housing, means to 
move said housing into and out of communication with 
Sitid tube, said housing having an air-tight connection 
With the tube when in position thereon, a drop hammer 
supported within the housing and operable within the 
tube, means for lifting and releasing the hammer, and 
compressed air supply pipes connected to the housing. 

4. A device of the kind described, comprising a guide 
tube, an air tight housing journaled at the upper end of 
the tube and adapted for connection therewith, said hous 
ing having an air tight connection with the tube when in 
position thereon, air supply pipes connected to the housing, 
means for moving the housing into and out of position 
upon the tube, a drop hammer supported within the hous 
ing and operable Within the tube, means for lifting the 
hammer and also means for releasing the lifting means 
to permit the hammer to drop. 
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5. A device of the kind described, comprising a guide 
tube, a platform connected thereto, an air tight housing 
pivotally lheld upon the platform and adapted for connec 
tion with the tube, means for shifting the position of the 
housing, a drop hammer supported within the housing and 
operable within the tube when the said housing is in 
position thereon, means for lifting the said drop hamme!' 
and also means for releasing the hammer. 

6. A device of the kind described, comprising a guide 
tube, a platform connected thereto at its upper end, and 
laving an air tight housing pivotally supported thereon 
which is adapted for engagement with the guide tube, a 
drop hammer supported within the housing and operalble 
within the tube, a segmental rack connected to the plat 
form, a shaft journaled to the housing, said shaft having 
a pinion at one end for engagement with the lack and a 
hind wheel at the opposite end. 

7. A device of the kind described, comprising a guide 
tube, a platform connected thereto, an air tight housing 
pivotally supported upon the platforn) and adapted to be 
positioned upon the tube, means for shifting the position 
of the housing into and out of engagement with the said 
tli ibe, a lolilley supported within the housing, a lifting 
di'ilm journaled within the lousing and having a cable 
Wound thereon which operates over the said pulley, and 
having a drop hammel or weight at its free end which 
operates within the tulbe, a motor operatively connected 
to the drum, and a clutch interposed in the connection and 
operated as specified. 

S. Apparatus for driving piles under water, having a 
guide tube for placing the piles, a platform supported by 
the tube at its upper end, a pintle projecting from said 
platform, an ail-tight housing mounted upon the pintle 
ilrld adapted to be moved into and out of a linement with 
the said tube, said housing having a pilcking ring which 
engages the end of the tube to provide an air-tight joint, 
in 'ack callied by the platform, a shaft iournaled in the 
housing and lhaving a pinion for engagement with the ritck 
Whereby said housing may be shifted into and out of 
position with relation to the tube, air supply pipes con 
nected to the housing for displacing water from the tube, 
a dil'op hammel' operable within the tille. a cable connected 
to the drop hammel', a drum alround which the calle is 
Wound, a motor operatively connected to the drum, and 
means interposed in the connection for releasing the drum 
to pelimit the hammel to drop within the tube. 

9. A device of the kind described, comprising a semi 
sillomei'gible vessel, a guide tube pivotally connected there 
to, it housing held adjacent the tube and detachably con 
nected therewith, and a drop hammer supported in the. 
housing and operable within the tube when the said hous 
ing is in position thereon. 

10. A device of the kind described, comprising a semi 
submel'gilbie vessel having a trunnion journaled therein 
and extending therefrom, a guide tube secured to the 
trunnion and projecting upwardly therefrom in a vertical 
position, a housing held adjacent the upper end of the 
tube and movable into and out of position therewith. 
means controlling the said movement, and a drop hammer 
supported within the housing and operable within the tube. 

11. A device of the kind described, comprising a semi 
submergible yessel, a guide tube pivotally connected there 
to and adapted for holding and guiding a pile to be driven, 
a housing arranged at the upper end of the tube, a drop 
hammer callied by the housing for driving the pile, a 
saw held adjacent to the lower end of the tube, means for 
revolving the saw, and also means for moving the saw 
into engagement with the pile and for returning the saw 
to its normal position. 

12. A device of the kind described, comprising a semi 
submergible vessel, a guide tube pivotally connected there 
to and adapted for holding and guiding a pile, a housing 
arranged adjacent to the upper end of the tube and adapt 
ed to be moved into engagement therewith, a drop hammer 
calli'ied by the housing and operable within the tube for 
driving the pile, a saw blade held adjacent to the lower 
end of the tube for engagement with the pile, and a guide 
shoe carried by and adjacent to the lower end of the tube, 
all for the purpose specified. - - 

13. A device of the kind described, comprising a semi 
submergible vessel, a guide tube pivotally connected there 
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to and extending upwardly therefrom, said tube being 
ildapted to hold and guide a pile, an air tight housing 
supported by and at the upper end of the tube, said hous 
ing being adapted for movement into and out of engage 
ment with the tube, and forming when in engagement 
there with an ail tight compartment, compressed air 
supply pipes connected to the housing, a drop hammer 
callied by the housing and operable within the tube, 
inleins controlling the movement of the lhammel', it saw 
blade all'anged adjacent to the lower end of the tube and 
adapted fol' engagement with the pile, a guide shoe ad 
justably carried ly, and at the lower end of the tube, and 
Illeans fol' l'aising and lowering the shoe. 

14. A device of the kind described, comprising a semi 
submergible vessel, a guide tube pivotally connected there 
to, a platform arranged at the upper end of the tube, an 
it il' tight housing pivotally supported by the platform, 
In eans for moving the housing into position upon the tube, 
a winding drum and pulley arranged within the housing, a 
:able wound upon the drum and operating ovel the pulley 
and having a dro) haunnel at its flee end, means car 
l'ied by the housing for revolving the drum to elevate the 
hammer and also means for releasing the drum to permit 
the hallmer to drop, and a guide sloe adjustably sup 
ported by and at the lower end of the tube, ind means for 
adjusting the said shoe. 

15. A device of the kind described, comprising a semi 
submergiible vessel, a guide tube pivotally connected there 
to, a platform arranged at the upper end of the tube and 
connected there with, in air tight housing mounted upon 
tle platfol'm, a winding drum and pulley journaled within 
the housing, a clutch carried upon the shaft of the drum, 
said clutch having one section provided with gear teeth, 
all motor supported upon a bracket extending from the hous 
ing and hit wing its shaft provided with a pinion which 
engages the said goal teeth, a level connected to the 
clutch, a guide shoe adjustably held at the lower end of 
the tube, and a saw-blade also arranged adjacent to the 
lower end of the tube and means for moving the blade 
into engagement with the pile ind also means for operating 
the blade. 

16. A device of the kind described, comprising a semi 
submergible vessel, a guide tube for holding a pile and 
pivotally connected to said vessel, a housing supported 
by and at the uppel' end of the tube, and having a drop 
himnel' operable within the tube, a saw-blade arranged 
adjacent to the lower end of the tube, means operalble 
from within the said vessel for operating the blade, and 
also means operable from within the vessel for moving the 
blade into engagement with the pile. 

17. A device of the kind described, comprising a semi 
submergible vessel, a guide tube for holding a pile and 
pivotally connected to said vessel, a housing supported 
by and at the upper end of the tube and having a drop 
halalmer which is operable within the tube, a saw-blade 
ai'i'allaged adjacent to the lower end of the tube, means 
controlled Within the said vessel for operating the blade, 
and also means controlled within the vessel for moving 
the blade into engagement with the pile, and a guide shoe 
ill'i'ilnged at and carried by the lower end of the tube, and 
means operable from within the vessel for adjusting the 
sloe. 

18. A device of the kind described, comprising a semi 
sulbmergible vessel having a hollow trunnion revolully 
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held thereto, a guide tube for holding and guiding a pile 
and connected to the trunnion, a guide or race-way al 
ranged upon the semi-submergible vessel, a bracket hav 
ing ill journal bearing connected to the guide tube, sail 
lacket also having : lead which operates in the said 
guide or race-way, a hollow shaft journaled in the bear 
ing of the bracket and extending into the trunnion and 
having its upper end provided with a geal', a shaft jour 
nailed in the trunnion and having a gear at its outer end 
for engagement with the gear of the said hollow shaft, 
and a gear at its inner end, a motor held within the ves 
sel and having its shaft provided with a pinion which 
meshes with the last mentioned gear, a spindle held with 
in the hollow shaft and having a bracket at its lower end, 
a shaft journaled in the bracket and carrying a saw-blade, 
it casing surrounding the saw and the geal' at the lower 
end of the spindle, a shaft supported by the casing and 
having a geal at one end which meshes with the gear at 
the lower end of the spindle and a worm at its opposite 
end which engages with a worm wheel of the saw-shaft, 
and means for turning the spindle to adjust the saw into 
the path of the guide tube for engagement with the pile. 

19. A device of the kind described, comprising a semi 
submergible vessel, a trunnion journaled in the vessel and 
projecting therefron, a guide tube secured to the trunnion, 
said tube being adapted for holding and guiding a pile to 
loe (liwell, a housing supported by and at the upper end 
of the tube, a drop hammer supported within the housing 
and operable within the tube, a guide shoe adjustably con 
nected to the lower end of the tube, an arm extending from 
the shoe and having a threaded loore, a threaded spindle 
operating througll the loore and journaled at its lower en? 
in a bracket carried by the tube and in the trunnion at 
its upper eld, a worm wheel arranged upon the upper end 
of the spindle and il shaft journaled in the trunnion and 
lawing a Wolm at one end which meshes with the said 
Wolm wheel and lllving its opposite end squared to re 
ceive a crank handle for the purpose specified. 

20. A device of the kind described, comprising a semi 
sli)negilble vessel whose lower end terminates in a Wolk 
ing chamber, a spindle journaled in the side of the cham 
lber, a guide tube connected to the outer end of the spindle 
and adapted for holding and guiding a pile to be driven, 
a housing supported at the upper end of the tube and law. 
ing a drop hammer operable within the tube, a bracket se 
cured to the lower end of the tube, a hollow shaft jour 
nailed in the blacket and having gears at each end, a shaft 
having ill gear meshing with the gear at the upper end of 
the hollow shaft and means for operating the said shaft, 
a spindle having a blacket arm at its lower end, a shaft 
journaled ill the alm and having a saw-blade and worm 
wheel, a shaft having a pinion at one end which meshes 
with the pinion upon the lower end of the hollow shaft, 
and a worm which meshes with the worm gear of the saw 
shaft, a worm wheel held upon the upper end of the spin 
dle, a shaft journaled in the trunnion and having a worm 
ilt one eld which engages with the said worm wheel ind 
halving its opposite end squaled to receive a crank handle. 

in testimony whereof I have hereunto set my hand this 
9th day of MIarch A. D. 1907. 

SIMION LAKE. 
Witnesses : 

M. D. BLONDEL, 
EIENRY ASPER. 
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