M. BLUMENTHAL.

METHOD OF AND APPARATUS FOR MAKING FOUNDATIONS.
APPLICATION FILED JUNE T, 1917,

1 9279,834, Patented Sept. 24, ,918

3 SHEETS—SHEET 1.

X3

T

. 3.

i

L2

1

Maurice Blamezzi}ml,

%13 h 9 mMmzis z




BLUMENTHAL,

METHOD OF AND APPARATUS FOR MAKING FOUNDATIONS.

M.

APPLICATION FILED JUNE 1. 1917,

24,1918,
3 SHEETS-ISHEET 2.

Patented Sept,

- 1,879,834,

nﬁ.u S A//n N

M/,v

Inventor

Blasmenthal,
A LTE

Setly

saa I

g%% his @-f:%ozﬂe ]

I



, M. BLUMENTHAL.
METHOD OF AND APPARATUS FOR MAKING FOUND’ATIONS..

1,279,834,

APPLICATION FILED JUNE 1. 1917,

Patented Sept. 24, 1918,

3 SHEETS—SHEET 3.

Juventor

HMaurice Blumenihal,

Ty his itorngys




10

15

UNITED %TATE% PATENT @FFICE

- MAURICE BLUMENTHAL, OF BROOKLYN, NEW YORK.

METHCD OF AND APPA.RA‘I‘US FOR MAKING FOUNDATIONS

1,279,834,

Application filed June 1, 1817,

1o all whom it may concern.: :

Be it known that I, Mavrice Brumps-
TUAL, a citizen of the United States, and
residing at Brooklyn, in the county of Kings
and State of New York, have invented a cer-
tain new and wuseful Method of and Ap-
paratus for Making Foundations, of which
the following is a 5pvuﬁc rtion, such as will
enable those skilled in the art to which it
appertains to make and use the same.

This invention relates to the making of
foundations for structures of various kinds
and classes in loose carth, made earth, shell
earth, sand earth whether s‘mtlonmrv or
shifting, or any earth of any kind or class,
where stationary foundations that will not
vield to the weight of any superstructure
which it is desired to pldu, thercon are re-
quired, and the invention also relates to the
reinforcement of the carth for any purpose,

~as in the building of bulk-heads, piers, re-

taining walls or similar structay es: and the

- invention consists of an lmprm'ed method

25

or process of sinking concrete piles. and
forming such piles, and also of the appara-
tus or means emploved -for carrying such
method or process into effect.

The invention is fully disclosed in the

* following specification, of which the accom-
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panying dmwmgb form a part, in which
the separate parts of my improvement are
designated by suitable 1ofewnco characters
in each of the views, and in which i—

Figure 1 is a side view of a hollow tubular
pile form which I employ with a part broken
away; -

Fig. 1* a cross section thercof on the hne

1*—1= of Fig. 1;

Fig. 2 a view Similar to Fig. 1 but show-
ing a modification;

Fig. 2¢ a cross sectlon of Tig. 2
line 9% 23

Figs. 3 and 4 views similar to Figs. 1 (md
2 but showing modifications; )

Figs. 3# and 4* transverse sections on the
lines 3*—32 and 4*—4» of Figs. 3 and 4;

on the

Fig. 5 a view showing the inethod and ap—.
pamtus of making concrete piles according

to my 1mentlon'

Fig. 6 a view showing a complete 1e1n-
forced pile;

Fig. 6+ a section un the line 6—G* of
Fig. 6;

Speciﬁcation of Letters Patent.

~drawn,

Patulted bept 24, 1918
Serial No. 172,175.

Tig. 7 a view similar to Fig. 6 but show-
ing a modlﬁcatlon
_ I‘IO a view similar to Figs. 6 ‘md 7
but c.ho“ ing another n_mdl('catlon

Fig. 9 a “view of another fc_n'm of con-
crete pile but showing another method of
temfm cing the pile and anchoring the same
in the suuoundlnﬂ carth;

Fig. 10 a view showing the means for
nml\intr the pile shown in Tlo 9;

Fig. h a side view, 1)&1(3]}7 m sectlon, of
a pﬂe *form employed in making plle% ag
shown in Figs. 9 and 10;

Fig. 12 a view similar to Fig. 9 but show-
ing a v modifics ation;

Fig. 13 a section on the line 13——13 of
Fig. 95 .

Fig. 14 a Section on the line 14—~14 of
Fig. 19' and,

Fig. 15 a bottom plan view of the pointer
mnp]oyed in Fig. 11,

Teretofore it has been Pustonmry in mak-

ing conerete piling o employ a nietal shell,
insert a core pleco thereinto, and then (hwe
the core piece with the shell thereon irto the

earth after which the core piece was with-
the shell remaining in the earth,
and bving filled with- conerete, the shell
forming a part of the pile, but this process
involved the loss of a shell in the formatxon
and sinking of each pile. :

Another process consisted in driving a pile
form into the carth and then. wlthdmwmg

said -form and filling the hole thus made
with concrete, but this process was objec-
tionable by reason of the fact that the hole
made by \Vlfh(hamno the form would be
fitled up or partially so by carth falling into
the hole before the concrete was phced
therein.

Another process consisted in -driving a
pile form consisting of a. tubular shell into
the carth, said form being open.at the lower
end and after the shell was fully driven the

material-inside thereof would be removed by
an air blast, or water blast, after which the
conerete would be poured into the shell, but
this process ‘was objectionable for the reason
that the formation of ‘each pile involved the
loss of the pile form.

The advantages of my improved process,
and means for carrying said process into
effect Wlll be clearly apparent from the fol-
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‘lowing description taken in connection with
the accompanying drawings.

In Figs 1 and 1* of the accompanying

drawings, I have shown at @ the simplest
5 form of a pile form or pile former which I
employ, and which consists of a nietal tube

divided longitudinally into separate similar

\ patts ¢ and ¢®, and the abutting edges of
which are tapered from one end to the other,

10 ‘and the separate parts are provided in the
top thereof with holes o* to facilitate the

withdrawing of said-parts from the earth
after the form or former has been driven
. and filled with concrete, and the wider end
15 of the part ¢? is directed upwardly to facili-
tate this operation, in.which operation the
part ¢* is first withdrawn after which the

part ¢® may be withdrawn. . .
The edges of the separate parts of the pile
20 form or former « are interlocked as shown
at @® to facilitate the operation of driving
the form or former into the earth, and this
interlocking of said parts or the connection
theréof may be formed in any desired man-

25 ner.

In Fig. 5 of the accompanying drawing, 1
" have shown, at the right, the form or former
‘a and indicated the same as partially driven
into the earth, and in this operation said
30 form or former is provided at the bottom
thereof with a conical nose or pointer b, and
placed on the top thereof is a head member
6% and the operation of driving the form or
former. into the earth will be the same as
35 with other devices of this class, or the same

as driving ordinary piles composed of wood -

or any other suitable material, but in my im-

- provement the nose piece or pointer b and’

the head member 5% both serve to bind the
40 separate parts of the pile form or former
together, by means of grooves formed in
each, which receive the ends of said parts.
In this connection it will be observed that
the groove in the nose piece or pointer b is
45 g0 formed that said nose piece or pointer
overlaps the ends of the parts of the form
or former which also facilitates the driving

of the latter into the earth. '
After the form or former has been fully
50 driven into the earth. the concrete is poured
thereinto as indicated ai ¢ in Fig. b, after
which the form or former is withdrawn, the
art @® being first withdrawn as indicated
in dotted lines in Fig. 5, after which the part
.85 #® is withdrawn and the complete pile ¢* is
- formed as shown at the left of Fig. 5, and in

this operation the nose picce or pointer &

remains in the ground. . L
The above operation of withdrawing the
80 form or former, or the separate parts there-

of, after the concrete has been poured there-

into, may be performed at any time, but T

profer to perform this operation after the
concrete has partially set or seftled, but
85 while it is still in a more or less plastic con-

N

dition, and it will be understood that when

the form or former has been withdrawn and
the concrete poured thereinto has settled, or
become fully set, other concrete may be
poured . in on the top thereof to fill up the
hole caused by the withdrawal of the form

70

or former and the full setting or settling of

the concrete; and the same result may be ac-
complished by so driving the form or former
as to.leave a part thereof extending above
the ground, which part will be filled in with
concrete before the form or former is with-
drawn, and this will produce the result
shown at the left of Fig. §, in which the pile
¢® extends above the surface of the earth,
after the form or former is withdrawn.

In Figs. 2, 3 and 4+ and 24, 3% and 4* T have
shown different tvpes of the formyor former,
that shown in Figs. 2 and 22, comprising a
tube divided into four parts, of which the
separate pairs are tapered in pposite direc-
tions; while in Figs. 8 and 3* the form or
former « is tapered from one end to the
other'and is composed of two similar parts,
said parts being connected by detachable
bands «® which are left in the ground in the
operation of withdrawing the separvate parts
of the form or former. In Figs. 4 and 4° the
form or former a is also tapered from one
end to the other and is composed of four
parts, of which the opposite pairs are tapered
1n opposite directions, and in all these forms
of construction the form or former, or the
separate parts -thereof are provided at the
top with holes ot to facilitate their with-
drawal from the earth, as hereinbefore de-
seribed. ' ’

In Figs. 6 and 6* and Figs. 7 and 8, Thave
shown methods of reinforcing a pile formed,
as hereinbefore deseribed ; and in Figs. 6 and
G* this method consists in suspending wire
cords, cables or similar devices d in the form
or. former, before the concrete is poured
thereinto and which remain in-the concrete
when the form or former is. withdrawn.
This style of reinforcement is particularly
designed for use in shifting earth or earth
composed of shifting sands having a lateral

-movement aid is designed to give the pile,

when formed, a degree of flexibility whereby
it may yield to a certain extent laterally
without being entirely broken and the sepa-
rate parts thereof diséonnected. :

In the construction shown in Fig. 7, T em-

.ploy chains * which are suspended in the
“form or former before the concrete is poured

thereinto, and which remain in the pile after
the form or former is withdrawn, and these
chains serve for the same purpose as the wire
cables, cords or similar ‘devices employed in
the construction shown in Figs. 6 and 62, but
said chains serve to give the pile. in which
they arve used, a greatey degree of flexibility
than said wires, cords or cables.

In the construction shown in Fig. 8 I place
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in the pile form or former at any time, but

preferably after it has been driven, an inner
sleeve or lining ¢ which fits the inner wall

" _ thereof, and which is composed of perforated
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sheet metal, wire mesh, or any other suitable

openwork material, and after the form or
former has been driven the concrete is poured

- thereinto and fills said sleeve or lining, after

which the former is withdrawn and the con-
crete in the sleeve or lining ¢ which remains
in the earth, in the process of settling and
becoming set, oozes out through the perfora-
tions or apertures in the sleeve or lining and
gives to the pile thus formed a roughened,
irregular outside surface as indicated at e*
and this also strengthens the pile and causes
it to adhere to, or unite with the surround-

ing earth and reinforces 'and strengthens.:
© %aid surrounding earth, and in this way also

reinforces and strengthens the pile itself.
In Figs. 9, 10 and 11 of the accompanying
drawing, I have shown one method of using

- the tapered form or former shown in Fig. 3,
* it being understood that the use of the bands

.25

a®, Fig. 3, is not absolutely essential and, in

- this method of procedure the pile form or

80
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former is first driven, -as shown in Fig. 11,
after which a tube f 1s passed downwardly
thereinto ‘and said tube is provided with
branch tubes 2 which fit in the form or
former and the tube f is preferably open at
its lower end, and the nose piece & employed
in this case, is also provided with a vertical

aperture b® having branch outlets 5%, and in

which the lower end of the tube f fits, and
after the pile form or former has been driven

“and the concrete poured thereinto, the form

or former is withdrawn and other concrete
or “grout” is forced down through the tube /
by compressed air or otherwise, and passes
out through the branch tubes 72, any desired
number of which may be employed, and
down through the nose piece or pointer b, as
indicated at ¢, and this concrete or “grout”
mingles with and permeates the surrounding
earth both at the sides and at the bottom of

- the pile and unites therewith, and with the

50

material of the pile and the entire body of
the earth around the pile may thus be rein-
forced and made firm and prevented from
slipping, shifting or meving, and this form

- of reinforcement is partially designed for
- -use in what are known as shell earth “rock
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fil” and loose or made earth, containing
interstices, apertures or spaces which are
filled in by the concrete as above described.
The pile shown in Figs. 12 and 14, is the
same as that shown in Fig. 9, and the method

~of forming said pile is the same as that of

forming the pile shown in Fig. 9, except that
a plurality of the tubes f are employed, and
the nose piece or pointer b is provided with

.~ large central aperture 5* with which the
R )

fower ends of the ‘tubes f communicate, and
it will be ung\erﬁo\od that this method of

o
v

3

reinforcing the pile which involves the use -

of a tube or tubes £, any desired number of

*which may be used, may be employed in con-

nection with any one of the pile forms or
formers herein shown and described.

From the foregoing description it willbe
seen that there is no loss of any part of the
apparatus which I employ in the sinking or
forming of 4 pile, except the nose piece b,

~and tube or tubes f which, in the method

of procedure hereinbefore described, remains

in the earth in all cases, and my improved.

0

75 -

process depends for its success upon the idea -

that the form or former employed is tubular
in form and consists of separate longitudinal
parts, so as to facilitate the operation of
withdrawing said form or former, or the

separate parts thereof, from the earth as

herein described.

Although T haveidescribed the particular
object or objects to be accomplished by the
use of the form of piles shown in Figs. 9,
10 and 12, it will. be understood that this
particular form of pile has many other ad-
vantages among which is the fact that it 1s
particularly adapted for use in cases where
1t is not necessary, or desired, to goto great
depth, but is desired to form a substantial
foundation, or to fully reinforce earth with-
out going to great depths, and with the form
of pile shown in Figs. 9, 10 and 12, and the
method of making the same employed, the
desired object may frequently be -accom-

_plished by employing much shorter piles.

than would be necessary under other condi-
tions, it being also understood that the pile
shown in Figs. 9, 10 and 12 may be of much
greater transverse dimensions than would be
necessary or desirable under conditions in
which it was necessary or desired to go to

_great depths.
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Having fully described my invention what ]

I claim as new and desire to secure by Let-
ters Patent, 18— '

1. The method herein described of sinking
and forming concrete piles which consists in
providing a tubular former, closing one end
of said former by a detachable nose piece
having a passage, driving said end into the
ground, passing a reinforcing tube down-
wardly through said former, said tube being

provided with branch outlets, filling said

former with concrete, withdrawing said
former and then forcing reinforcing material
downwardly through said tube and out-
wardly
through said nose piece.

through . its.- branch outlets and

119

118

120

9. The method herein described of sink-

ing and forming concrete piles which con-
sists in providing a tubular former divided
longitudinally into separate parts, closing
one end of said former by a detachable nose

piece having a passage, driving said end into,

the ground, passing a reinforcing tube hav-
ing branch outlets downwardly through said
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former, filling said former with concrete;
withdrawing said former and then forcing
reinforcing material downwardly through
said tube and through its branch outlets and
through said nose piece. ‘

3. The method herein described of sinking
and forming concrete piles which consists
in providing a tubular former divided lon-

. gitudinally into separate parts, closing one

end of said former by a detachable nose piece
having a passage, driving said end into the
ground, passing a reinforcing tube having
branch outlets downwardly through said
former so that it communicates with said
passage, filling said former with concrete,
afterward withdrawing said former and
then forcing reinforcing material down-
wardly through said tube and through its
branches and through the nose piece.

4. The method herein described of sinking
and forming concrete piles which consists in

1,279,834

providing a tubular former divided longi-
tudinally into separate parts, closing omne
end- of said former by a detachable nose
piece having passages, driving said end into
the ground, passing reinforcing tubes hav-
ing branch outlets downwardly through said
former so that they communieate with said
passages, filling said former with concrete
afterward withdrawing said former and
then. forcing reinforcing material down-
wardly through said tubes and through their
branch outlets and the nose piece. _

In testimony that I claim the foregoing

“as my invention I have signed my name in

presence of the subscribing witnesses this
29th day of May, 1917.

MAURICE BLUMENTHAL. '

Witnesses:
C. E. MoLreany,
H."E-TaoMpsoN.

25

30



