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7o all whom it may concern:

Be it known that I, Masron K. Laynera
citizen of the United States, vesiding at
Houston, in the county of Harris and State
of Texas, have invented certain new and
useful Improvements in the Method of
Forming Concrete Foundations and the
Like, of which the following ig a gpecifica-
tion. .

The invention relates to the art of makin

concrete piers, foundations and the like an

to the art of positiening a metal tube or
similar mem‘betg) with a surrounding envelop
of gravel or the like foy use’in the founda-
tron or any other desired purpose. Certain
forms of theinvention are illustrated in the

- accompanying drawing, wherein:—
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Figure 1 is a sectional diagrammatic view
showingthe first step in the method, which
consists in positioning.the metal shell; Fig.
2 is a similar section 1llustrating a later step
in the method; Fig. 3 is a diagrammatic
sectional view showing the complete pier or
foundation structure without the concrete
material; Fig. 4 is a sectional view illustrat-

" ing a modified arrangement for practising
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the methed; Fig. 5 is a transverse sectisn
through the tube shown in Fig. 1; Fig. 6 is
an enlarged sectional view taken through

the bottom of the tube and showing details:

of construction not illusirated in the dia-
grammatic views; Figs. % and 8 are en-
farged longitudinal - and sectional views
through the upper portion of the tube; Fig.
9 ig a section showing a slightly modified
comstruction at the lower end of the tube;
and Fig. 10 is a section through the lower
part of a tube of modified construction:

Fn the construction .as shown in TFig. 1
which shows the first step of the operation;
1 is a metal shell or tube provided in its
sides with o large number of perforations
and having an enlarged "or expanded bot-

‘tom portion 2°; 2 ig an envelop surrounding

the tube and comprising & mass of gravel,

~ernshed stone or similar material; and & is
the dirt wall surrounding- the envelop 2.

Ths. tube 1 may be sunk to the position
shown in any desired way, such for instance
as by using an excavatop auger or ‘sand
bueket upen the interior af the tube, and
gradually forcing the tube downward as'the
excavating progresses. The opening thus
formed in the dirt is of a diameter equal to
or greater than the diameter of the lower

enlarged portion 2, the purpose being to
provide a space between the dirt wall 3 and
the wall of the tube 1 for the gravel envel

2. This gravel constitufing an-envelop i
preferably supplied as the tube 1 is forced

80

downward, the weight of the gravel upen
the enlarged portion 2’ materjally assisting

in the work of carrying the tube downward,
any suittble means being employed te sup-
port the tube from above 4nd prevent.its
too rapid downward movement under the
weight of the gravel when the excavating
beneath the tube progresses more rapidly
than the desired downward movement of the
tube. The tube is more readily guided in

a true vertical direction when held back and -

not allowed to descend too rapidly. .The

‘perforations 4 in the wall of the tube 1 are

shown as round but may be of any desired
character. The perforating of the tube is
preferably done priorito sinking of it to
position, but if desired perforations of a

different character might be made from the

inside of the tube after it was positioned in
the ground. ’ ’

After the tube had ‘been positioned as in-

dicated in Fig. 1, its inierior is flled with a°

mass of gravel, erushed vock or the like,

which material surrounds a second tube 7'

whose lower end terminates adjacent the bot-
tom of the tube 1.
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A removable header 8 -

is secured removably in the upper end of

the tube 1, and is provided with the stuff-

ing box 9 in which the fuhe ¥ is mounted
for vertical movement. The gext step in the

@©®
[~

aperation is the forcing throngh the tube 7 .

of a lignid hydraulic cemert, which not only
permeates the gravel inside of the tube, but
15 also forced through the perforations 4 and
into the mass of gravel 3 surrounding the
tube. - As the cement is supplied, the tube 7

is gradually drawn upward nntil the entire

mass of material “inside and outside of the

.tube is permeated with a sufficient quantity

of cement to form a binder and, which when
it 'hardens, constitites with the masses of

ravel 2 and 6 a concrete solid massewith
thetube 1 as a reinforcifig means therefor.

Fig. 3 il trates the'manner in which ad-.

ditienal réinforcing-meéans may be supplied
if desired. As jlustrated, the outside rein-
forcing -rods 10 are secured at their lower
ends to the tube 1 by riveting or any other
desired means, while the inside rods 11 are
provided at their lowgy end with anchors 12.
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Varlous “other ieans might obviously be
employed for secur 1n0' addltlonal reiinforce-
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- to form a plug for the ; gravel envel
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ment. -
In Fig. 4 ‘the méthod is shown as applied

to the fmmatmn of a shaft.for mine or other-
,work In this arrangement a closed tube 13
is fitted inside of the tube 1, and the space.

intermediate this tube 13 and the tube 1 is
filled first with the gravel and subsequently |
supplied with cement through the tube 15,
such cement being forced into the mmd

‘and then through .the perforations in the

Tn order
outside
the tube 1 at the top thercof cement is pref-
erably added for a short dhtdn(c down, as
between the lines marked ¢ and 6 and the
concrete thus formed at (he top of the en-
velop allowed to harden before applying the
cement through the tube 15, This plug
serves "to prcvent the cement as ‘applied
through the tube 15 from béing: forced out
at the top of the gravel instead of thor oughly
periheating the- gravel beneath such plnn

tube 1 and into the gravel envelop..

After the filling opel'\tlon the heads 16. and’

17 are removed from the tube. 13, thus leav-
ing an open passage-way or shhtf.

In sinking the tube or shell as shown in
Figs. 1.and "9, it has been found difficult to
prevent the lower end of the tube from de-
flecting ldterally in its progress downward,
due to the fact that strata through whmh the
end of the tube passes differ gr eatly in com-
position and offer at various points more
resistance o one side of the tube than on the
other. In order to obviate this difliculty 1

"have provided two means, both of which ure

illustrated in Fig. 6. The first -of these
means consists in providing in the tube a

guide member or sleeve 18 to which is se-.

cured a plurality of rods 19 which are adapt-
ed to project in front of the lower edge of
the tube. The sleeve 18 is pushed or driven
downward from above by means of a tool
of any suitable character which is adapted to
take against the upper portien 187 and dur-
ing the sinking of the tube the rods 19 are

always kept in advance of the lower edge of
the tube, thus serving as a means to pene- |

trate the stratd in advance of the edge of the
tube and hold such tube against th(,]'{l]. de-
flection. The interior of thc casing 18 is
threaded at 20 to receive a (hleqded tool

whereby the casing may be raised or lowered

as the case may be. Another means which
also contributes in securing an undeflected
downward movement of the end of the iube

ig the provision of a plurality of doorways

adjacent the lower end of the tui)e. which
doorways are covered by the sliding doors
21 and 22. When these doors are open, the

material at the sides of the tube passes in-.
wardly therethrough as the tubé descends,

and the tendency of the end of the tube to
wabble is materially reduced. This arrange-

1,062,718

ment is 'ﬂao '1d\ anu"wua i that it tends

to prevent the Cll()lxln"' up of the tube, as the
upward ])1esbme at'the bottom of the tube is
relieved v reason of the escape into the
tube at the sv‘h)s of the W ater from material
‘through which the tube is passing. . The

w

doors may be operated by rods froni above .

(not shown). ox in any other desired way.

“The lower.end of the tube may also be
gnided by the reinforeing rods 10 (Ifig. )
By pulling on one-of these rods the end of

thie tube 1s directed laterally in the direc-

tion of the pull.

Figs. 7 and 8 illustrate the means prefer-
ably omplo\ ed for stiffening the perforated
tube and conneeting the varlous sections
thereof together. lhc various sections are
prefer qblv connected by butt straps 23, so
that the inlerior of the tubing is unobsuuct-

ed, and these connections ave further rein-
foreed by the stiffening ribs 24 and 25 se-
cured to the exterior ()f the tube. These.

siiffening ribs are preferably commercial
angles, ::l(hough other scetions might be
used, and extend substantmllv the full ] length
of the tubing, <o that they bridge the joints
and reinforce ‘the tube at such ])Olnts These

ribs are also very usefulin keeping the gravel.

envelop in its proper position, as thw pre-
vent the bedy of gravel from shifting eir-
cumfelentmlh mrl thus accumulating more

at one portion of the tube than at another. .

The rib 25 at the vertical joint has a flange
of suﬂicmnt length to constitute a connect-
ing strap between the two edges of the tube,
as m(hmtcd in Figs. 7 and 8. As-the tubes
ave often of large diameter it is necessary to

form them cut “of sheet mctal bent to fhn de-

sired form,

Still another modification is 1llustmted in
Fig. 9, which figure indicates a somewhat
different propor twnmw of the lower end of
the tube, and also shows the tube without

the guide sleeve and the rods.as illustrated

in Fig. 6. In this construction the tube has
a cone, or expanded portion 2 from the
bottom of whnch there is an extension 2"
{lie side< o{. which are substantially parallel
t, the walls of the tube, but a greater dis-
tance apart, as will be readily seen. . Both
the cone 2’ and extension 2’ may be pro-
vided. with sets of deorways covered by the

“doors 26 and 27, such doors being operable

by means of the upwardly extending rods 28:

The invention is illustrated throuvhout as
applied to the formation of piers or founda-
tion members which are circular in horizon-
tal eross section, but it will be obvious that
the process is applicable to the formation
of piers or foundations of any other desired
cross section, which cross section. will- de-
pend upon ‘the cross section of the metal
shell employed and may be square or oblong
or of any desired ahape Gravel cr cmshed
stone is preferably used inside and outside
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"the tube or shell, but it will be’understoed

" that my invention comprehends the use of

any similar material capable of receiving the

- cethent. It will also be understood that the

5 term “concrete” as employed is used in its

ceneric sense and comprehends all materials

ormed of cement, crushed stone, gravel or

the like, which may be applied in the man-

ner set forth. herefofore, and which subse-
10 quently sets or hardens into a solid ass.

The methed of positioning the tube 1 with
its surroundipg envelop of gravel or the like
eonstitutes in 1ts¢lf ‘a” feature of invention

" applicable to other uses than the one here-
15 tofore described, and is intended to be cov-
ered when so applied. For instance, the
tube 1,when positioned as cheretofore de-
scribed and provided with its envelop' of
gravel 2, constitutes a well screen having
g0 very decided merits, the gravel 2 in sugh
*" case constituting the screening medium and
‘the relatively large openings 4 permitting
the water to pass freely but preventing the
gravel frop working into the tube.

The construction and method heretofore
described involving the use of the flared
tube with the gravel envelop has certain im-
portant advantages as applidd to screening

__.or fltering devices. In sinking a tube of
3¢ this character the sand, and fine material
through which the tube penetrates is permit-
ted to enter the tube through the sides there-
of as it descends, and because of this fact
* the water level in the tube retains substan-
35 tially its' normal head during the sinking
operation, thus eliminating the rapid inflow
of water at the bottom such as occurs from
time to time where an unperforated tube is
employed.
10 at the bottom of the tube is detrimental, in-
asmuch as it carries with it a large body of
sand and other® material, tending to choke
. up the tube and prevent its free moventent
downward., By the sinking process hereto-
4t fore described: the formation is moved in
" advance of the tube, permitting the tube to

work down, and-the gravel wall or envelop |

rolls down and out, such wall being entirely
lodse from top to bottom and serving be-
59 cause of its great weight to assist in foreing
the tube downward. A tube of this kind
with a relatively loose wall is- much less
liable to stick than a tube of uniform di-
ameter which fits the solid walls of the ma-

_ 55 tesial, and is liable to stick or bind because

of quicksand settling around the tube, or by
reason of small rocks dropping in between
the tube and the opening. A gravel wall of
- anydesired thiekness may be employed, and
80 this giavel wall not only assists in screening
the -water which passes therethrough, but
algo serves as a retainer for the sand which
lodges therein and as s filter for purifying
the .water’ passing - therethrough. The
reening capacity of & device of this kind

Such a sudden inflow of water |

is obviously- very much greater than it is
pessible to secure in any kind of a perio-

 rated tube used without the gravel envelop.

"It will be apparent from the foregoing
that the formation of piers and foundations 5q
by means of ‘the use of my method may be
rapidly and cheaply accomplished, and that
the resulting forimation is of a superior char-
acter. The material inside and outside the
tube is formed into one concrete mass, the 75
perforations: in the tube permitting of the
connecticn of the materind inside and out-
side the tube and giving the tube 1 when
considered as a reinforcing means, a very .
secure grip upon the concrete. The tube 1 g
may be sunle to any desired depth or through
any formations which may be encountered,
such as quicksand or water. and without
difficulty, and by applying-sufficient pressure
to the cement supplied to the interior of the gg
tube, this cement may be made to permeate

‘to a-greater or less degree even the éarth sur-

rounding the cuter envelop of gravel, thus
giving the pier or foundation &« very firm
grip upon the formations in which it may go
be located. . The énlargement 27 at the lower
end of the tube may be made in a variety
Bf ways, the only requirement being that the,
lower end of the tube be of larger diameter
than those portions of the tube lying there-
above, and the limitdtion as to the diameter
of the lower end of the tube, refers obviously
only to the exterior diameter, the interior
diameter being an immaterial factor,

Having thus described my invention and 190-

illustrated its use, what I claim ax new and
desire to sccure by Letters DPatent is the
following :— a

1. The mgthod of forning piers, founda-

tions, and the like which consists in sinking 105

into the ground a metal shell Laving side
walls with such walls spaced away from the
ground, supplying the space between the
walls” and ground with a ﬁmterial{ capable

of receiving cement to form concrete, sip- 110

plying the interior of the shell with a ma-
terial also capdble of receiving cement to

- form concrete, and then forcing into the said

shell and through perforations provided in

the side walls of the shell°and the said ma- 115’

terial surrounding the shell a cement which
subsequently hardens forming with the said
material a concrete mass inside and outside
the said shell. v :

2. The method of forming piers, founda- 120
tions, and the like which copsists in sinking.
into the ground a meta} ‘shell having side
walls and having an eplarged base whereby

“a spage is provided between the walls of the
ghell and the dirt side walls of the excava: 125

tion, supplying the said space with a ma; =
téfial capable of recelving cement to form
concrete, supplying the interior of the shell
with a material also capable of receiving

cement. to form concrete, and then forcing 130
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into the said shell and through perforations | between the tube and the ground with the

provided in the side walls of the shell and

‘the said material surrounding the shell a

cement, which subsequently hardens forming
with the said material a concrete mass in-
side and outside the said shell.

3. The method of forming piers, founda-
tions, and the like which cousists in sink-
Ing into the ground a metal shell having
sule walls.and an enlarged lower end where.
by a spoce s pmnded around the shell
above'the said lower end as the shell is sunk,
providing the said space as the shell moves
down with a material Ld})dbl(} of receiving
cement to form congrete, and then foremg
cement through perfor ations provided in the
side walls of the shell and into the said ma-
terial.

"~ 4.-The method of 1)051t10mng a tube in
the ground and previding a surrounding

envelop of gravel or the like, which consists

in sinking a tube having its lower portion
larger than the portions thereabove where-
by a space is provided around the tube above
the said lower portion between the extciior
surface of the tube.and the ground as the
tube is sunk, and supplylng the said space

said gravel or the like as the tube moves
down,  the body of gravel or the like bearing
at its cuter surface against the ground and
at Jts inner surface 'Walnst the tube.
The method of positioning a perfo-

ated tube in the ground, and providing. a
surrounding envelop of gravel or the like,
which consists in sinking a tube having its
lower end larger than the portions- there-
above, whereby a space is provided around
the tube above the lower end-as the tubeg s
sunk, gniding the said lower end of the tube
Ourmgr its downward movement, and sup-
plyin_g the said space with the said gravel
or the like as the tube moves down, the
body of gravel or the like bearing at its outer
surface agamst the ground and at its inner
surface against the tube.

In testunony whereof I have hereunto
signed my name in the presence of the two
subscribed witnesses.

" MAHLON E LAYN 7.
W 1tnessm

. W. Carrury,
GEO. B. Rixzz.
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