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Tp all whom it may concern .' 
‘Be it known that I, EDWARD BIGNELL, a 

citizen of the United States, residing at Lin 
coln, in the county of Lancaster and State 
of‘ ebraska, have invented certain new and 

_ use; 111 Improvements in Piles; and I do 
“declare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same, ref 
erence being had to the accompanying draw 
ings, and to the letters and ?gures of refer 
ence marked thereon, which form a partvof 
this speci?cation. . 
My invention relates to subsurface struc 

tures, such as piles, sheet piling, or caissons, 
and more particularly to a structure com 
prising means for delivering jets of water 
in advance thereof to form an excavation, 
into which the structure may sink, and along 
the sides of the structure to step displaced 
material upwardly along the sides thereof, 
and thereby not only lubricate the sides, but 
also remove the material displaced by the 
excavating jet. . 

It is the object of the present invention 
to provide improved details of structure for 
supplying and delivering the excavating and 
stepping jets, the preferred forms of which 
are illustrated in the accompanying draw 
ings, wherein :— 
Figure I is an elevation of a concrete pile 

containing my improvements. Fig. II is an 
enlarged central, longitudinal section of the 
pile. Fig. III is a transverse section on the 
line III—III, Fig. II, but indicating the 
embedded tubes 33 in full lines. Fig. IV 
is an enlarged detail perspective of one of 
the side nozzle sockets. Fig. V is a detail 
perspective of one of the preferred form of 
side nozzles. Fig. VI is a cross-section of a 
portion of the pile, *b'n the line VI——V-_I, Fig. 
~II, showing the hoist link. ‘ g. ‘ ' 
- Referring more in detail to parts :—1 
designates a concrete pile, having a central 
longitudinal channel 2, formed by molding 
the concrete over a form, preferably con 
sistingof a middle section 4, of relatively 
thin sheet iron and end sections 5 of metal 
tubing; the intermediate sheet metal section 
having its ends overlapping the metal tube 
in order to form a close joint. By providing 
a thin sheet metal core section a less ex 
pensive structure is provided and the core 
is rendered practically as efficient vas though 
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the tubing were extended entirely through 
the piling. 
The upper tube section 5 extends beyond 

the upper end of the pile and carries a fit 
ting 7, preferably of the construction here 
inafter described, and connected with a lat 
erally directed conduit 8 through which wa 
tor for the side jets may be supplied. Pro 
jecting through the ?tting 7 is a pipe 1.2, 
which extends into and through the interior 
of the tube 5; the diameter of the pipe being 
sufficiently less than that of the tubing to 
provide an annular space 13 therebetween. 
The lower tubing section 5 terminates at 

or within the lower end of the pile, and 
mounted'on the lower end of the ?tting 
(preferably by screw threads) is a reduction 
?tting 16, having a head 17, for receiving 
the tubing section, and a tapered lower end 
18 forming a nozzle, the end of which ter 
minates flush with the bottom of the pile, 
and the channel 19 of which converges vto— 
ward the outlet to restrict the flow and 
thereby increase the force of the jet. 
The ?tting 16 is preferably provided with 

outstanding ribs 20 at various points 
throughout its length, to reinforce the head 
and anchor the same in the concrete. 
The interior of the nozzle end 18 is 

tapered, and threaded onto the lower end 
of the inside pipe 12 is a tapered plug 21, 
having an anchor groove 22 carrying a pack 
ing ring 23 for closely engaging the inner 
surface of the nozzle when the inside pipe 
is forced downwardly within the pile, so 
that when the plug is seated in the nozzle, 
Water delivered into the outer tubing, 
through conduit 8, is con?ned within the 
head of the ?tting and does not mingl -with 
water that is delivered through the .nner 
pipe 12 to the nozzle 18. / 
»VVith this construction, it is possible to 
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deliver separate volumes of water under dif- - 
ferent pressures to the excavating and step 
ping nozzles, and b ' ‘ providing. the nozzle 
with a restricted out t, the force of the ex 
cavating jet is increased. 
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The sheet metal core 4 and tubing 5 are‘ 
provided at . intervals throughout their 
length with apertures 30 which register with 
transverse channels .32 inthe concrete pile, 
and ?tting within said channels and aper 
tures are tubes 33, which preferably termi 
nate in sockets 34 in the sides of the pile. 
Threaded onto the outer ends of the tubes 
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33 are nozzle tips 36, having,y upwardly di 
rected and tlared outer ends 37 lying close 
to the outer surtace of the pile; the nozzles 
being: preterahlv formed of street L’s, or 
the like, with the free ends curved to pro 
vide the flared or rectangular months 38, 
and enable them to lie flat against the sur 
face tin-rent hen the surtace of the pile is 
convex (as shown in the present drawings). 

In order to provide an etl'ective sealed con 
nection hetw ecu the high and low pressure 
conduits 12. 'l and 5. and seat the high pres 
sure pipe 12 in its nozzle. I thread a collar 
l0 onto the upper end of the inside pipe 12, 
so that when the parts are in place the collar 
will seat in the fitting 7 above the line of 
tlow from the supply pipe 8 to the large 
conduit in the pile. and thread a section of 
pipe 42 into the upper end of the collar 40, 
so that the. upper end of said section may 
project above the fitting T to carry the high 
pressure supply pipe 4?». A gland 15 is slid 
ahly mounted on the connectingr pipe section 
"l2. and adapted to thread into the upper end 
ot the, tittin;_r 7. so that it may seal the fitting 
and engage the. top of collar ‘to to force the 
inside or high pressure pipe downwardly. in 
the pile and seat the plug.r 21: a packing ringr 
~lt3 being loe. ' - l hetween the top of collar 40 
and bottom of gland 45 to seal the connec 
tion at that point. 
As a coinenient m mus for connecting a 

grab or tackle with the pile when the latter 
is to he handled. I provide the same with a 
link 45% which is emheddeddn the pile adja~ 
cent the upper end thereot and pret'erahly 
rraneed vertically. so that the projecting 

ends rlil t’orm horizmitallv opening apertures 
50 through which a. chain, or the like, (not 
show ’, max he. extended to attach the pile 
to a iitalile hoist. 

‘it apparent that with this construction, 
when the ,-<epar:1t:e inner and outer conduits 
oi" the l-lit‘." represented by the. sheet-iron 
ind mamas actions t— ‘5. and by the interior 
pipe . - iZOl'l‘tlL’CtC‘l with scl'iarate 
souru .-. oil water supply and the pile is low 
t'l't‘tl to the place where it to he sunk, wa 
{or :l 
innv “1th 
ranci- kl‘ 

'l'he 
prisi 
i~1 dc! 
tuloetv id 

' annel ill will evcavato in ad— 

oile. 
from the outer conduit, com 

c :allt’é‘t metal and tubing sections. 
l'orcil'ilv through the transverse 

r-mvardly tron; the flaring noz 
zles, so th: the displaced material lifted 
from the em tion lrv the terminal nozzle 
is carried aux-iv lay the upwardly directed 
ictr- ot' 'Wtftt‘l‘ delivered from the side nozzles 
and stepped upwardlv along the pile to the 
surface of the ground. . 

"the terminal nozzle herein described is 
adapted "or e'acavatingr in advance of the 
pile an I :he liiit't‘il side nozzles are adapted 
to; d ivcring relatively wide, thin jets, 

-; l’rom the bottom of the pile , 
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which feed films of water along the sides of 
the pile to lubricate the same. and being un 
der pressure. have sutiicient toree to lift dis 
placed material from one let to another and 
step the same upw ardlv alone the surface of 
the pile. until it is delivered onto the sur 
face of the ground through which the pile 
is sunk. ' 

llv forming: the central portion of the 
core of the pile of relatively thin sheet 
metal. the expense of the core is reduced, 
and by providing the sockets in the outer 
faces of the piling. the transverse tubes 32 
mav terminate within the surface of the pile 
and he provided with screw threads with 
which the threads on the side nozzles may 
cooperate to removahly mount the side noz 
zles on said tubes. 
As the length of the pile is determined 

prior to its placement. the pipes may he 
cut to proper length for arranging the noz 
zle tlzlnjles and connecting collars to prop 
erly seat the parts. and by providing the 
ll()i>t, links I adapt the structure for easy 
and quick connection with (ilisconnection 
from the hoisting device. 

It is apparent that by connecting the up 
per ?tting with the pile as deserihed, the 
fitting and pipe l2 may be removed when a 
pile is sunk. so thatv it may he used repeat“ 
tall)’. and thereby elt'ect a saving in the 
equipment. 
Having thus descrlhed my invention. What‘) 

I claim as new therein. and desire. to secure 
h_v l'a-tters-l’atent, is: 4 

1. The combination with a hotly l'iaving a 
conduit extending: therethrough. ot nozzle 
at the lower end ofv the hody having a ta“ 
pered channel. a pipe extendinglthrough the. 
conduit and ha ving!v a tapered head. loosely 
and removablv seated in the tapered nozzle” 
aud means at the upper end of the pipe for 
forcingr an id head to its seat and holding it 
there. 

2. The cmnhination with a laid); having a 
conduit therein. ot a nozzle at one end. of the. 
holly provided with a ta percd channel: a 
pipe removably located in said conduit, a, 
hollow. ta pcred plug on said pipe adapted to‘ 
seat against and seal the nozzle, and means 
for forcing said plug to its seat and holding \ 
it there. 

3. The combination with a body having a 
conduit therein7 ot' a nozzle in one end of the 
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hody having a tapered channel, a tapered 120' 
plug: seated in said nozzle and having anon-i 
nular groove, a packing in said groove-:for 
sealing the, nozzle channel, a ‘pipe extending. 
through the conduit and through the plug ‘ 
and secured to the latter, and means tfor 12° 
‘forcing; the pipe towa rd the nozzle and hold 
in;r it there. ' 

4. The combination with a body having a if! 
conduit therein, of a nozzle at one end of the‘ 
body, lateral nozzles opening through the 1” 
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body and communicating with the conduit, 
a pipe in-said conduit, a channeled plug on 
said pipe seated in the nozzle,.a collar on 
said pipe, a ?tting inclosing a portion of the 
pipe‘ and said collar, and a gland threaded 
into said ?tting and bearing against the 
collar. 

5. The combination With a body having a 
conduit therein, of excavating nozzle in one 
end of the body,'lateral nozzles opening into 
the conduit and arranged around and turned 
upwardly along the sides of the body, a pipe 
in said conduit having a lower end seated in 
said nozzle, a ?tting at the upper end of the 
body, a collar on said pipe Within'the ?tting, 
a pipe section carried by said collar extend 
ing beyond the ?tting, and a gland in said 
?tting inclosing the extension and hearing 
against the collar. 

6. The combination with a concrete ile 
body having a longitudinal fluid con uit 
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therein and a link embedded in the body 
and having an annular portion surround 
ing said conduit and having end portions in 
tegral with the body“ and projecting from . 
opposite sides of said body. 

7. The combination with a concrete p‘ile 
body having a longitudinal ?uid conduit 
therein and a link embedded in the body and 
having and portions integral with the body 
‘and projecting from opposite sides thereof 
and comprising horizontally opening eyes 
and having an annular portion surrounding 
said conduit and integral with " said eye 
portions. ‘ ' . 

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

ED'WARD BIGNELL. 

‘Nitnesses : I 
CHARLES EDWARD MATsoN, 
‘N. G. S. Coon. 
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