July 28, 1936. L. RANNEY 2,048,710

FROCESS FOR BUILDING UNDERGROUND STRUCTURES AND APPARATUS THEREFOR
8 Sheets-Sheet 1

Filed Nov. 25, 1932

19—
20—

21
3T

7’ 3 7’ ’ e 14 4 -
S S S S Q
Ll L Lol LS

Y
N
W

N

¥

=
)
-~

, p
N

YIS
AN

\

%

Yy
N

LEO RANNEY
INVENTOR,

BYW
: : ATTORNEY'S,




July 28, 1936.

FROCESS FOR BUILDING UNDERGRO
Filed Nov. 25, 1932

’,i
LA

YR

NS

L2l

N

L. RANNEY
UND STRUCTURES AND APPARATUS THEREFOR

2,048,710

8 Sheets—Sheet 2

FIG-10,

LEO RANNEY.
INVENTOR.

BY | QWVM

ATTORNEY'S.




2,048,710
FROCESS FOR BUILDING UNDERGROUND STRUCTURES AND APPARATUS THEREFOR

L. RANNEY:

July 28, 1936.

Filed Nov. 25,

8 Sheets-Sheet 3

1932

LEO RANNEY

INVENTOR,

ATTORNEYS.




July 28, 1936. L RANNEY 2,048,710

FROCESS FOR BUILDING UNDERGROUND STKRUCTURES AND APPARATUS THEREFOR -
Filed Nov. 25, 1932 8 Sheets-Sheet 4
50 46
43 494 _4505| a4/ 43 a5 50 a4 43

N

S

S

.

A

D

l LEO RANNEY
. INVENTOR.
45 45
BY .
48 48 )
4 —H 8 . ATTORNEYS.




July 28, 1936. L. RANNEY 2,048,710
FROCESS FOR BUILDING UNDERGROUND STRUCTURES AND APPARATUS THEREFOR

Filed Nov. 25, 1932 8. Sheets-Sheet 5

63

LEO RANNE:
- "INVENTOR.

ATTORNEYS.




July 28, 1936. L. RANNEY . 2,048,710
FROCESS FOR BUILDING UNDERGROUND STRUCTURES AND APPARATUS THEREFOR. -
Filed Nov. 25, 1932. . 8 Sheets—Sheet 6

78

66

5 9 oSk,

PICEDICEDICEDICEOICRE

A\

[v)]

@

-

|
[9,]

@

[HEIRN

182

\

82 ) ’ ) LEO RANNEY
' ' INVENTOR.

| | | ‘By)ﬂn'W/%”é |

T ATTORNEYS.

o ————————.

e




July 28, 1936 L. RANNEY 2,048,710

FROCESS FOR BUILDING UNDERGROUND STRUCTURES AND APPARATUS THEREFOR

Filed Nov. 25, 1932 8 Sheets—Sheet 7

LEO RANNEY.
INVENTOR.

w jwm%oé |

ATTORNEYS.




July 28, 1936. L RANNEY 2,048,710

FROCESS FOR BUILDING UNDERGROUND STRUCTURES AND APPARATUS THEREFOR

Filed Nov. 25, 1932 8 Sheets—Sheet 8

ARV

A

M

\
Ry

\

A
£ \
A\

LEO RANNEY
INVENTOR.

By/wm%c

ATTORNEYS.




5

10

. Patented July 28, 1936

@

UNITED STATES

S 2,048,710

PATENT OFFICE

2,043,710

PROCESS FOR BUILDING UNDERGROUND
STRUCTURES AND APPARATUS THERE-

FOR

Leo Ranney, Tulaa, Okia.

Application November 25, 1932, Serial No. 644,167 -

6’2 Claims,

My invention relates to new and useful proc-

esses of building underground walls, foundations,
supports or walled ditches, and lke structures,
and has for its object to materially lessen the
time -and cost of constructing the same. My

processes also make it possible to use a plastic .

material such as clay, for building a wall for the
purpose of holding water, oil or gas or retarding
its percolation in the ground, or to use a liquid

asphalt or oil or a cheap mixture of low cement .

content in building such a wall, or a supersatu-
rated solution' of calcium carbonate or water
glass- solution or other minerals or salts as a

" cementing medium or any other-medium which
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can be introduced and mixed in a fluild or pow-
dered form with other material such as earth
material and which will then harden,” coagulate
or congeal by cooling or setting or being sub-
Jected to a chemical reagent to solidify or bind
the mass of the admixture. One of the chief
features of the processes is the simultaneous ex-

cavating of the earth and the building of the.

wall or other structure in one continuous opera-
tion. The provision of suitable apparatus for the
practicing of my processes is also of my inven-
tion, and I have herein disclosed :my preferred
form thereof, covering various types of apvaratus
each particularly adapted to more efficiently
work in various. certaln earth deposits such as

hard earth, clay, soil, sand, gravel, quicksand,.

soft mud and the like.

With the above and other obiects in view,- '
. which will appear as the description proceeds,

my invention consists in the novel features here-
inafter set forth in detail, {llustrated in the
accompeanying drawings and more particularly
pointed out in the appended claims.

Referring to .the drawings in which numerals
or like character designate similar parts through-
out the several views, there are two groups of
drawings, one group, comprising Figures 1 to 22
- inclusive and Figures 27 and 28 and Figures 31 to
35 inclusive relating to my rotary drill, cutting
tool ‘and conveyer type of abpparatus, and the
other group comprising Figures 23 to 27 inclu-
sive and Figures 29 and 30, concerning my belt
form of cutting tool and conveyer type of ap-
paratus which is more generally adapted to use
in building walls in hard earth material than
is my rotary form of equipment.

Dealing with the first group:—

Fig. 1 is a view in front elevation of my rotary
apparatus-above mentioned, indicated as being
mounted on a heavy tractor .or other movable

(CL 61—63) .

structure,  said upparatus consistlns of two co-
acting rotary drill, cutting and conveyer. screws,
with drill bits thereon, which.will hereinafter be
referred to generally as rotary pipes whether the
same is operated for boring, cutting laterally, or &
for conveying, and which said rotary pipes are
suspended from a gear case which in turn is
hung from blocks on a derrick, with a rotary
table superimposed on said structure and having
therein a drill stem which itself is suspended by.10-
a swivel socket from & block heéld on a super-
structure above the rotary table, and showing
a chain “drive to said rotary table, a fluid hose.
connection into the rotary pipes and cables with
which to: raise or lower the drill stem and gear 15
case. The apparatus permits of ‘the use of only
one rotary pipe when desired.

Fig. 2-is a view in side elevation ot the same.
Pig. 3 is a view in transverse cross section of
the rotary pipe head into which the fluid may g9

be injected to be transmitted to the rotary pipes.
Fig. 4 is a view in transverse cross sectioni of

the gear case and gears therein and the anti-

gyratory locking member for said case and ro-

' tary pipes. 25
Fig. 5 is'a view partially in elevation and partly

in longitudinal cross section, of & palr of jolnts

-of the rotary pipe, showing the yoke holding the °

pair together.- )

m:"ig:zsisaviewofthesameonllneA-Aof;o‘
Flg. 7 is a view in szide elevation of the same

but also disclosing a shield, or partition plate or

semi-partition plate, or guard plate, or one of the':

- mixing means or one of the elevating means, sald 35

member having a number of different uses, and
which said member, for the sake- of -brevity will
hereafter be referred to generally as & shield, with
said shield located to the rear of said rotary pipes.

Pig. 8 1s a view in cross séction of one of the
sections of said shield on }ine B-—B of Fig. 9.

Pig. 9 is a view thereof In Cross section’ on line
C—Cof Pig. 8.

Fig. 10 discloses  the aforesald yoke with A
a top plan view thereof on line D—D of Fig. 17,
and B a view In side elevation of the same, i

Pig. 11 iIs a view in rear elevation of said rotary'
pipe, with shield thereon as in Pg. 7T, but with .
said shield adapted to bear and bearing hinged
side wings to follow in the wake of said shield as
the whole structure is advanced in operation, and
showing a wall material conductor attached to
the rear of the shield.

Fig. lzlsaviewoftheumeincrouuectlon
on line E—E of Figs: 11.and 13.-
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Fig. 13 is a view of the same partly in side ele-
vation and pertly in cross sectlon on line F—F
of Fig. 12.

. Fig. 14 1s a view of the same in front elevation.

Pig. 15 1s a top plan view of a saw toothed worm
or spiral flight as if on line G—G of Fig. 14.

Fig. 16 is'a view of a lining attachment to a

section of rotary pipe and shield form of appa- °
-1ngs -

ratus shown in Fig. 11; wherein the side wings on
the shield provide housings for rolls of suitable
lining material, such as cloth, fabric or.paper

treated as may be desired, with which to line the -
"~ walls of the ditch being dug, preparatory to fill-'

ing the ditch with the desired wall material, which
lining acts as a separator or divider between the

earth material and the wall material after- the .

- latter has been placed in the ditch, said view

being partly in side elevation and partly in cross

: aectlon on line H—H of Fig. 18.

"Pig. 1718 & view of the same partly ln rear ele-

. vation and partly In cross section on line I—I of

Fig. 18.
Mg. 18 Is a view of the same in cross section on

" line J—J of Fig. 16 showing also a roll of lining
- material in place in each of the: housings in said -
wlnntndwlthpartofthennlngmatermmdl-,

cated as already: being in place. -

- Mg, 19-1s a: view partly in‘side elevation and
- psruy in cross-section on line' K—K ‘of Fig. 21,

of a modined form of apparatus attached to the

_rotary pipes aforesaid -whereby. reinforcing: rods

may be run to the bottom of the wall, and also

. whereby solid plate forins, such as steel or wood
. forms, may be run down to the bottom of the
-ditch to line- it preparatory to placlng the wall

material therein,
Pig. 20 is a view of the same ln rear elevation

" ‘on line L—L of Fig. 21,

Fig. 2llsa.v1ewofthemmeincrosssection
on line M—M of Fig. 19, -
- Fig. 22 is.a view in perspective, of a form of

- reinforcing rod adapted to use with sald appa-

ratus. .

Pig. 27T is a view in cross section of the appa-
rratus shown in Pig. 12, but also showing the un- .
disturbed earth’ in front of the rotary pipes and -
at the side thereof and along the ditch in the

~ wake of the pipes, and showlng the wall mate-

--rial in the ditch and to the rear of the shield and

its side wings, and also showing between the two
rotary pipes; and between- said pipes and: said

‘shield and:side wings thereof, the earth material;
-which “has been cut away by the. rotary pipes,
_being either dry or in a liquid form as mud, the
presence of which prevents the side from caving .
,or flowing into the ditch.: .
Mg, 28 1s a view In. si ide. perspectlve ot a part’
‘ sectlon of the rotary pipes with drill bits attached
: to the bottom end.of the strings.of pipe and with
a shield to the rear of said.pipes-and with.& tail
. board hinged from 'said -shield to drag on the -
“bottom of the ditch in the wake of the: bits.

Pig. 31 is a view In cross section of a modified

.form of shield wings such as shown in cross sec-
“tion in Fig. 12, wherein the wing tips or: edges
O of resilient material,

PFig. 32 discloses an inner - pipe arrangement

- for.a conveyer pipe'such as pipe 38 shown in Fig.

70

' 12, in which said pipe 38 is closed at the bottom
‘end, and an inner string of pipe runtherein; with
" A a view in transverse cross section, B a view in
~side. elevation, and C & view in longitudinal cross

o . “section, of the end construction of said pipes.

'f‘u

Fig. 33 is a.view in side elevation of a pusher

device shown as attached to a pipe such as pipe -

" prevent the whole rotary pipe-structure: from

9 048, 710

82 in Fig. 20 at the bottom: thereof with a worm
in said pipe with which to drive the pusher wheel.
Fig. 34 is a view of the same-in side elevation
with pipe portion-thereof shown In cross section.
Fig. 35 is a view of the same in transverse cross
section except the pusher: wheel portion which
is' shown in a top plan-view. . -
Turning - now to the -second sroup of -draw-

Fig. 23 is. a view of my- belt form of apparatus 1

‘as aforesald, in side elevation. .

Fig. 24 is a view thereof in rear elevation wlth
part of the apparatus broken away. s

Fig. 25 13 a view in side elevation of the drive
shaft head of the belt supporting member which 1
also: serves -as a .coupling ‘between the driving
shaft and the shaft whereon the idler sprockets:

-are held, said coupling ‘being in the form.of a
" pipe adapted to -convey-liquid therethrough,

Pig. 26 is-a top plan-view: of the end of the 2
shield for the belt, wlth wide wlngs and ta.u board
attached thereto.

Fig. 2slsstopplnnviewofspreferredform
of chain belt  convéyer wherein plates; hinged"
on the same pins-which provide the pivots for the 2!
links, are placed on or between each pair of links.

Fig. 30 15 a view of the same in cross sectlon

" on line N—N of Fig. 29..

‘t indicates generally a heavy tractor wlth bed
2 whereon my: structure-is placed. '8 represents 3(
generally ‘a derrick mounted on bed 2, with 4 -
a platform thereon holding rotary table § driven . -
by chain drive ‘6 .through power shaft T con-
nected with a source of power which is not shown.
At the top of derrick 3 is mounted block 8, 3

‘the same being a-sheave through which cable §

supports rotary drill stem -8 connected with it -
by swivel connection #{. No ‘details of the’ VA~

- rious: parts:above mentioned ‘are shown as the

same are well known although the srrmgement d
thereof is novel. ’
Suspended from platform 4 by means. of
‘blocks 12 and cables 13, i3 a combined gear case
and rotary pipe head {4 through which drill stem-
10 is operatively connected to the rotary pipes, &
with 18 representing the. gear-case and i8¢ the
drill pipe head.  In the gear case two cog wheels"
171 of equal pitch diameter are meshed with one -
wheel adapted to be connected with drill stem

-10_and having a sleeve 18 thereon adapted to 5
- permit. of - its connection -with-one of the rotary

pipes, and: the other wheel having a sleeve: 19
thereon adapted ‘to.permit of its connection with -
the other of said rotary pipes, the connection be-
tween the sleeves and the pipe being by the con- 8¢

" .ventional tool joint. . The sleeves mentioned are
" mounted on thrust bearings which are not shown

but: which are of the usual.type and. are adapted
to sustain'the weight of the rotary: pipes. - .

On the combined gear case and:pipe head. 14
are projections having bifurcated arms 28 there-
on which slip over guide bars or anti- gyratory
members 21 attached to the derrick 8 and which -

swinging- bodily sbout on the projected axls of

the drill-stem - 10; . .
The:rotary pipe: head 16 ls provided with hose .

connection- 22 and. hose 23 through which fluid

‘such’ as- water or neat. cement or: other liquid .

mixture -may be ‘forced ‘into the :rotary pipes
through "apertures 24 in said sleeves 18 and 19.

~Stuffing- boxes of conventlonal arrangement a.nd

which-are not shown; pack off said sleeves from
the. partition 28 which divides . the - gear case y3
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'from the rotary pipe head, which partition also
serves as a support for the- sleeve bearings afore-
said.

Attached to each of the sleeves 18 and 19, are

rotary pipes made up in sections adapted to be
connected together by 'tool ‘joints, and alsc
adapted to be connected to said sleeves and with
the bits in the same manner, one string of ro-
tary pipe 28 being connected into sleeve 18 and
the other string of rotary pipe 27 being connected
into sleeve 19. It will be noted that with the
arrangement provided the two strings will be ro-
tated in opposite directions. On the sections of
pipe comprising the strings are worms or spiral
flights or vanes 28, which may also be a series
of separate vanes, arranged in the desired pitch.
Holes 29 in the rotary pipe permit water or ce-
ment or clay mud or other liquid mixture, to be
forced into the hole being drilled or the trench
being dug, and when the use of the holes is not
desired they may be plugged or pipe without
holes substituted therefor. Drill bits, such as the
conventicnal fish tail bits 39, are attached to the
bottom of the strings of rotary pipe and they are
also provided with holes 3{ communicating with
the inside of the respective string of pipe into
which they may be connected.

Presuming the mounted apparatus to be mov-
ing in the direction indicated by the arrow shown
in Fig. 2, to the rear of said rotary pipes is at-
tached a shield 32 which serves a number of
uses as previously set forth, and which is made
in sections corresponding to those of the rotary
pipe and attachable thereto by means of a flange
portion 33 thereof adapted to receive the end
portion of the pipe which may be passed through
holes 24 in sald flange portions of the shield.
Hinged to the bottom of shield 32 may be pro-
vided a tail board or hinged .shield plate 32A
which may follow in the wake of the drill bits
30. The two strings of rotary pipe 26 and 21,
are held together in spaced relationship and par-
allel with each other, by yokes 35 placed in the
string of pipe at each joint thereof as shown in
Pigs.5and 7.

Pigs. 11, 12 and 13 disclose another shield ar-
rangement wherein a shield proper 36, is provided
with side wings 37 hinged thereto, and which
after the excavation has been connected may be
run into the trench prior to starting the place-
ment of the wall therein. The tips of the side
wings may be formed of a resilient material in
the nature of a fiap 3TA as shown in Fig. 31. At-
tached to the shield and to the rear thereof is a
pipe 38 with perforations 39 therein through
which wall material may be inserted into the

ditch as it is dug. An inner pipe 38A such as -

shown In Fig. 32 may be run in pipe 388 through
which the wall material may be introduced into
the pipe 38 at the bottom thereof when closed at
the bottom as shown.
may be made with a curved plate 88 which per-
mits pipe 38 to drag on the bottom of the ditch.

Fig. 15 shows a modified form of spiral flight
49 for the rotary pipes, in which the edges of
the spiral are provided with teeth 41 to aid in
cutting away the earth material.

In Figs. 16, 17 and 18 is shown shield 36 with
gide wings 43 in modified forfn, said wings being
provided with housing 44 for rolls of lining ma-
terial 48 such as a fabric or paper, for lining
the side walls of the trench preparatory to filling
the same with wall material. The lining material
is rolled on rod 48 and inserted into the housing
on said rod and the rod seated in a thrust bearing

The closure of pipe 38

.

47 in the bottom of the housing. The lining ma-. -

terial is shown in Fig. 18 as extending through

_the housing and held in place in the trench by

bars 48 until the wall material has been-placed

in the trench against the lining material, where--.

upon the lining material is, of-course, held in
place by the wall material. Tension plates 48
loosely grip the lining material and prevent the
wall material from passing into the housing. -

In this group of figures is also shown a lon-
gitudinally slit pipe 60 with slot 6i running
the length of the string of pipe and through
which wall material may be conveyed into the
trench.

In Figs. 19, 20 and 21 is shown a shield such as
shield 32 with pipe 52 fastened to the rear there-
of and slotted as by slot 53 with enlarged open-
ing 54 at both ends of said slot and adapted to
permit’ of the insertion of a cross-T 85 into
the pipe through the enlarged opening at the top
and to the ejection of the cross-T out of the
pipe through the enlarged opening at the bottom
of the pipe. The cross-T 56 may be either of &
reinforcing bar such as bar 88, or of a connection
87 attached to a form such as a board or plate
form comprising sides 88 and bottom 59 held to-
gether by bar 80 with which connection 87 is

directly attached. In pipe 52 is a worm conveyor -

61 with which the T 55 may be forced. to the bot-
tom of the pipe. The conveyer is also adapted
to force cement or other liquid or powdercd mix-
ture through pipe 82 after it has been intro-
duced into said pipe through head 62 into which

20

30

a hose 83 or a hopper 83A is connected, or with .

both hose and hopper connected into the head

33

as shcwn in Fig. 19. “The worm 61 is driven by

shaft (4 and chain and sprocket drive 65.

In Figs. 33 to 35 inclusive, a slotted pipe such
as pipe 52, with worm such as worm conveyer 61
in said pipe appearing in Fig. 19, is shown. A

.wheel 89 having protruding spokes, teeth.or cogs
The cogs -

80, is held in a yoke 91 on said pipe.
of the wheel are meshed with the spiral of the
conveyer and protrude into the pipe through
the longitudinal slot therein. ‘The yoke $1 grasps
the pipe loosely, so that the wheel may be run to
the bottom of the ditch on said pipe, and then ro-
tated by turning the worm conveyer $§{. The
teeth of the wheel bite into the bottom surface.of
the ditch and as the wheel Is rotated by the worm
the entire structure is urged forward. This ar-
rangement serves to assist the tractor at the sur-
face of the ground to force the rotary pipes
against the front wall of the ditch. Preferably,
pipe 52 is attached to shield 32 by a web 92 so
that there will be no obstructions on said.pipe on

40

45

55

which yoke 81 may impede in traveling to the bot- =

tcm. The pusher whecl may be withdrawn by
reversing. the d!rection of rotat‘on of the con-
veyer 61.

In the second group of drawings, conslsting of
Figs. 23 to 30 inclusive, a link belt conveyer type
of apparatus is shown in which 66 represents

30

generally a tractor or other movable structure .

bearing the apparatus which consists of a link

65

belt conveyer wherein 67T is the chain and 68 the -
driving sprocket which receives its power through -

shaft 69 from chain and sprocket drive 10. ‘The
conveyer has conventional digging. buckets Ti

thereon, and the whole is pivotally. suspended:

from shaft €9. The idler sprockets 72 of_the
link belt conveyrer are mounted on journal or axle

70

13 held by coupling member T4 which holds the:

driving sprockets with the idler sprockets. The

coupling 14 is hollow as if of pipe construction be-

5.
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.

tween the two sprocket wheel shaft heads, and

+18 provided with an inlet 18 and hose connec-

10

tion 18 thereto connected, wherewith liquid may

be forced into the pipe part of the coupling mem-
ber 74 and be conveyed-to the outlets 78 in the
pipe. The belt and the coupling may be of any

~desired length by substituting various lengths of
-coupling inembers and belt. A conventional lat-

eral conveyer 71 receives 'the earth material from

-the buckets 71 .and conveys the same to one side -

of the ditch;, while a hopper 18 and pipe 19 con-
veys the wall material to a trough 80 hinged on
the apparatus as at 81, the trough being made

~ - of a'bottom plate 81, side plates 82 hinged there-

15

on and a tail plate 83 also hinged thereon, the

- bottom plate and the side plates forming a winged

© 20

shield interposed between the conveyer and the
wall ‘material when' the ‘same is- placed in the

“ditech - and ‘the .tail plate likewise acting as a

shield for the extreme lower portion of the con-

“-veyer. - The pressure of the wail material against

.:"-the shield assists in forcing the conveyer buckets

' -against the front face of-the ditch being dug.

28

.. In Figs. 29 and 30" are shown my preferred
~form of ‘link belt for the intended purpose, -the

. ~..same comprising sprocket chain with links 84

-Joined togéther by pins 88 with said pins having

- an enlarged central portion 88 thereof extending

30

between the two links whereof it providés the

-Pivot member of the'links, and with plate mem-
‘bers 81 hinged on the enlarged center portion 6f

~the pin, and with sald plate members at inter-

-35

-vals carrying a digging bucket or gouge or other

bit-wherewith to removethe earth material.
‘With such-a belt conveyer the ioose earth ma-

terial is held between:the conveyer belt plates

87 and the front face of the ditch being dug and

" ~lessens the tendency of the loosened earth to pack

40

45 5
-certain parts: thereof may: or may not be used,

50

‘and clog the apparatus. ‘It is obvious that the .

plates 87 could be.formed to extend over the
links 84 if such an arrangement is desired, )
- In<'practicing . ‘my ‘invention under various
conditions and to accomplish a number of pur-
poses and attain various results, it is obvious that
the use of the equipment will also vary and that

and if used may be used ‘in combination with

“various other parts of my apparatus.

It is also-evident that a variety of wall mate-
rials ‘and cementing or binding substances may
be .used for various purposes under different cir-

- cumstances to accomplish various objects.:

- To illustrate, presuming: that it is desired to

a0

build a:wall merely to stop or retard the under-

ground flow of water down 'a valley, a clay mud
" .would ‘be sufficient ‘as the wall would be sup-

ported on: both sides and the clay would be im-

_pervious to the water and not subject to erosion
except at the surface.. This would also be true in
building an -underground reservolr ‘wherein - to.

store water, oil, gas and the like, whereas if it

. were desired to build a ditch wall or jetty or in-

65

- sert a core’in an earthen dyke, or build a pier; a .-
- gubstantial'wall, such as of. cement, would be used,
“Moreover, in certain cases it “‘would: be desirable

to ‘use- a ‘mixture of ‘the earth material itself

: - with.a little cement, or with oil' or asphalt, mol-

7":70

-ten’-sulphur, parafin - or ‘other: wall material, in.
which case only a part of the earth material -

would be removed and. that part remaining would

‘receive the cement or other binding agent.” In.
-such last mentioned case the cementing or.bind-

-~ ing-.or congealing or coagulating agent,: or mix<

15

~ = ture thereof may be forced down through the -

rotary: pipe 26 gndl'l..or either, to -the bottom

- when: desired to do so, to assist in mixing the
‘cement or binder with- the earth material: also.

“terial.

~closely the contour of the side walls.

9,068,710

and out the holes of the bits or through the holes
in the rotary pipe itself, the holes being spaced
as may be desired-or plugged -or pipe without
holes used... However, where 1t {s desired to build

a firm or ‘solid ‘wall or foundation, the wall or &
foundation material may be inserted through the
bipe-38.in back df the shield by hydraulic or air

pressure or by a conveyer screw, leaving the pipe =

through the holes of the slot therein, and in'some
cases the fluid mix may be inserted through an
inner pipe into the bottom of the pipe. 38 from -
whence it may ‘flow upwardly and outof the -
holes in pipe 38, or steam may be run-through
the inner pipe to keep the mix-sufficlently hot to
preserve its liquid state as in: the case where
miolten sulphur or parafin is used, or.the hot

15

" mixture may be conveyed through one rotary pipe -

21 while the other rotary pipe is used for convey- -
ing the heat, such as by steam or-other hot va-
pors or gases, to the mass of the mix, ' . 20
Moreover, in cases where & very substantial . -
wall or foundation is desired;.instead of mixing

_-concrete on the surface and injecting it into the’

ditch in liquid form, a-dry mix may be delivered

from: & hopper into the pipe 28, and forced. into 25 o

the ditch with a worm conveyer,. the necessary -

-water being delivered into the ditch through one

of the rotary pipes 26, or, if the belt- conyveyer
type of apparatus is iised; the mix may be delfv-
ered from the hopper into the shield trough while 30
water is conveyed:through: the coupling. - Fur- -

‘thermore, in certain instances no water for the
- mix.need be delivered, in as much as it may be
-present in the earth in sufficient quantity to sup-
‘ply. the necessary amount to the mixture. ... -
- The apparatus shown in its various forms and:
“parts, readily lends itself to the practice of ‘the -

35

various -processes, ‘and.in examining the equip-
ment: it is readily apparent that, in. addition to
the matters above disclosed, the ‘equipment has

. other functions as well. - In the rotary form of

apparatus theshield acts to separate earth ma-

-terial from wall material; also to assist the worms

of the rotary pipe to lift the earth material, and,

to prevent the larger stones from being conveyed ..
into and lodging between the worms of the rotary
Pipe; and al:o as a wall against which the weight -
of the liquid wall material may lay to.press the
rotary pipe cutters against the front. face of the
ditch which is being cut.  The tail board may be
used when. desired to make the separation more
complete. The wings on the shield also assist in
further separating earth material from wall’ ma-~

. They ‘also assist in creating turther pres- .
sure of the wall material. on the rotary pipe cut-
ters as aforesald, ‘The resilient wing edges, tipsor
flaps further assist in.this respect as they follow " .
, . - The teeth g0
in the edge of the spiral flights make it possibleto. - -
cut-into fairly hard earth material -and. to..pul-
verize 1t “when desired:to make it very fine for

* use as wall material as previously mentioned. - The ~ .
fabric or paper lning attachment, makes it pos- Py »

sible to stretch the lining along the side walls of . :
the-ditch to create a partial ortotal:separation -
between wall material and earth material for the
purpose of preventing dilution of the wall material

- by earth waters or preventing loss of any part of 7

the wall material; or, as in the case of a porous
fabric, to act as a strainer through which excess

‘liquid of the wall mix may pass into and be ab-

sorbed by the earth material; or; as in the case
of a material treated to make it impervious to yg
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water, to retain the entire wall mix intact in the
ditch until it has congesaled or set. Moreover; the
fabric itself may be treated to render it impervious

to the ground water and in itself constitute the .

wall or a substantial part thereof. The plate form
of lining and the apparatus for placing it in the

ditch makes it possible to even more completely

line the ditch for the aforesaid purposes, or to set

' forms when desired, the equipment being adapted
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to place the forms even after the mix has been
introduced into the ditch and while the same is
still in liquid state; and bottom plates may like-
wise be introduced as will readily appear from
the drawings. Reinforcing rods may also be run
down when the wall material is already in place
in the ditch.

In the operation of the rotary type of equip-
ment aforesaid, it will be readily apparent that
various practices are possible. The drill bits may
or may not be, but generally would be, used, and
presuming their use, a hole is first drilled to the
desired depth, and if the earth material in which
the operations are being performed is hard, water
is introduced to sufficiently soften the earth about
the hole so that the rotary pipe with its shield
and wings thereto attached, if their use is desired,

‘may be sunk in the earth. Presuming that the

depth desired is to bed rock, the bits stop thereo

and thé structure then slowly advanced as:the-
 worms of the rotary pipe cut away and carry out:

a portion or all, whichever may be desired, of the
earth material.
previously explained simultaneously with . the
digging of the ditch. The bits will drag on the
bed rock and clean the same so that the wall or

" foundation ' will be made to’rest theréon, the
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strings of rotary pipe raising and falling with the
undulations of the surface of the rock formation
with arcuate movement from the point of suspen-

sion of the rotary pipe, or the whole pipe may be

bodily raised or lowered through the cables pro-
vided for that purpose.

joints may be removed or added to the string

to shorten or lengthen it.
This form of apparatus also lends itself to

building cores or small structures as it is adapted

to turn on an extremely short radius.

" Considering now the belt conveyer type of ap-
paratus, the same is more adapted to digging com-
paratively straight ditches than to placing piers

-or short walls with angles to them, and-its opera-

tion is readily apparent from the drawings and
from what has previously been sald. It too, is
adapted to simultaneously excavate for and place
underground walls -or similar structures. It is
particularly adapted to building very narrow walls
such as walls less than a foot thick, the width
depending, of course, on the width of the link belt,
cutters .and conveyors which may be made  very
narrow. Water may be jetted through the cou-
pling to soften the earth material which is being
removed, or for providing the water to dry mix
for the wall.

I claim: _

1. A replacement method of.building an un=

derground wall comprising removing earth ma-:
terial in relatively small quantities and replac- ..

ing the same by wall material at the same time
and while maintaining a-fluld pressure on the
sides of the wall trench between the newly.laid

- wall and the undisturbed earth material in the

path of the wall.
2. A method of building an underground wall,

comprising removing part of the earth material -

from the space to be occupied by said wall ma-

_The wall material is injected, as

terial and mixing the remainder of said earth :

material in ‘said space with wall material dis~

posed’ between the particles of said earth m-
terial.

3. A method of building an underground wall |

in which earth material- is removed srsduaily

-and the place formerly occupied by the removed

earth material is filled with: wall material simul-
taneously with the removal of earth. material,
meanwhile supporting by fluid pressure the sides
of the excavation ahead of the newly built 'wall,

10

all in one operation, continuously and progres=.

sively.

4. A machine for building an. underground, '

“wall, comprising means to eleyate earth mate- '

rial upwardly from the path of said wall, means .

~for supporting the unwalled trench by fluid pres-
sure, means for keeping the desired separation-

of wall material from earth material, means for

delivering wall material to replace all or part of 20

the earth maiterial removed, and means Tor op-
erating said machine.

5. A method of building an underground wall,

comprising removing earth material from the
path of said wall, meanwhile supporting the ad-

Jacent undisturbed earth by fluid pressure, re-
placing said fluid by wall material and reinforc-

g said wall material while it is still plastic.

removing earth material from the path of the
trench, holding the sides ‘of the trench by the
pressure of a supporting fluid, and causing .the
sides of the trench to stand up by the action of

"~ said fluid.

- 7. A method of trench excavation as claimed
in claim 6, and in which a heavy mud fluid-is
used.

6. A method of trench excavation comprising -

8. A method of trench excavation as claimed .

in claim 6, and in which a part of the fluid is.

forced into the pores of the undisturbed earth

- adjacent to the trench.
Pipe joints and shield .

9. A methed of building an underground wall »

comprising removing earth material trom the

‘path of the wall, simultaneously replacing the

removed earth material with a heavy mud mix-
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ture and causing the water to issue therefrom

to, make the mixture substantially impervious to
the passage of ground water therethru..

10. A method of building an underground wall
comprising simultanecusly removing earth ma-
terial from the path of the wall, filling the dis-
turbed space ahead of the wall with a heavy mud
mixture, and forming the wall within the mud-
fliled space.

11."A method as claimed in claim 10 and in

which porous strata are mudded off to prevent
caving.

12. A method of building an underground wall

comprising removing earth material from the
path of $aid wall and simultaneously placing
wall material in the path of the disturbed earth

material in.such a way as to create the desired .
mixture of-earth material and wall material and -

leave said mixture in place for sald wall, and
simultaneously holding the side walls of the space
between the undisturbed earth material in the

. path of the wall and the wall material by fluid

pressure.

.- 13. A method of building an underground wall
comprismg simultaneously removing earth ma-
terial from the path of said ‘wall, and placing
“wall material among the particles of remaining
disturbed earth material in such a way as to
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create the desired mixture with earth material 78



as claimed in claim

and wall material and leave said mixture in place

for said wall. . i
14. A method . of building an underground wall

13, and in which the wall

15. A method of building an underground wdl

as claimed in claim 13, and in which a coagulat-

10
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-ing ‘material 15 used as a

ing agent is used as a binder for sald wall.
16._A method of bullding an underground wall
as claimed in claim 13, and

22. A ‘method of bullding an underground
structure comprising, loosening the earth mate-
in the path of said structure, removing a

of sald earth material, leaving earth water

; earth material bélow ground level, main-
the material in the path of said struc-
in such a condition that structural material.
be introduced thereinto, introducing struc-
tural material into the looseied earth material,

" placing sald structure in a predetermined po- -

- sition, and building the structure progressively.

23.- A'method of trench excavation comprising -
& -mechanical conveyance of earth material up- -
ward at the forward end of the trench, and in
which an upward current of fluid 1s combined

:with sald mechanical conveyance of said earth

ported by fluid pressure. SR
24. A method of bullding an underground wall
comprising removing earth material from the

. path jof said wall and simultaneously replacing -
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‘cent to sald structure, means for carrying struc-
tural material downward into pesition, means

earth materfal removed by wall material under

' artificial pressure.

25.A -machine for building an underground
stricture comprising,. means to loosen and agi-
tate the earth material in a fluid bath in the
path of said structure to a degree which permits
the introduction of ‘the structural material there-
into, means to support the earth material adja- -

for placing separate members of desired shape
and to desired depth within said structural ma-
terial after said structural material is in place,

‘and means for operating and advancing said

machine. - -
26. A method of building an underground wall,
comprising “removing ‘earth material from the -

- terial being pressed into

701’ plastic’

 which the wall is buiit,
" gressively, is subject to. o
" °30. A method of bullding an underground wall,;

-the particular form placed may contact.

-disturbed earth by the action:of said

"to and positioned at the rear
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_path of said wall, meanwhile supporting the ad-

Jacent earth by fluid pressure, simultaneously
placing the wall material and reinforcing the
same while it is being laid, the reinforcing ma-. -
position before the wall
27. A method of building an underground wall, : L
comprising ' removing ‘earth ‘material’ from the =

. path of said wall, meanwhile supporting the ad-

jacent earth by fluid ‘pressure, simultaneously fo-. c
laying said wall and continuously and progres-. .

. - slvely setting permanent forms, under fluid pres-
“.sure, to confine the wall.to the shape and di- .

28. A method of bullding an underground wall, 1§

th, laying said wall and surround- 20-

ing 1t with material other than wall material.

, is dug, the adjacent .
] fiuid pressure, the wall ma- .

. placed in position, all in & fluid or plastic b

bath, simultanecusly, and in which the rate at c

continuously and pro- .

positive controh .-

excavation upwardly, and simultaneously there- - .

with " injecting- wall material and building said
wall from the bottom upwardly. . et ‘
und wall g

32. A method of building an und

bullding of that portion of the wall with which -
O
33. A method of bullding an underground S
path of the wall, filling the space so crea
& supporting- fluid; stiffening the adjacent un-
4 : : fluid there- 3§
on, and replacing said fiuid by ‘wall material.
34. In a machine for excavating a trench,
series of buckets on an endless chain designed
remove earth .material from .the path of the )
trench, and one or more jets behind the buckets, 60’
designed to force streams of fluid between the
buckets to contact the material to be elevated
by the buckets. "~ . R
35. In & machine Yor building an underground . :
wall, a pair of rotary .spiral cutters and con- ¢
veyors held in parallel spaced relationship one

- to the other, means for rotating said rotary

members in opposite - directions; means of ad- - .

‘vancing the same in & direction transverse to

their longitude, and a detachable shield

secured 39

members. e ’

36. A machine for building an underground
‘wall, comprising cutters and upward conveyors, - :
& shield immediate ;y'buckoxtheeonvem b and 33
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substantially paralie! ihereto, shield and con-
veyor assembly. being mounted to swing together,
menns for delivering wall material into the
trench at the desired level, and means of advanc-
ing the cutter, conveyor, shield and wall mate-
rial-delivery :assembly as & unit without sub-

~stantially -alfering their relative positions.

37. A  machine as claimed in claim 36, and
side wings for.said shield.

§8. A machine as claimed in claim 36, side
wings for said shield and resilient flaps on the
edges of said wings.

39. A machine as claimed in claim 36, and in_

which the wall-material delivery means is a tube
with desired openings.

40. A machine as claimed in claim 36, and in
which the wall-material delivery means com-
prises a tube within a tube with desired openings
in each of said tubes. -

41. A machine as claimed in clalm 36, and in
which the wall-muterial delivery means com-

" prises one or more tubes with openings, and

means for forcing wall material therethru,

42, A machine as claimed in claim 36, and
means of holding and unrolling a flexible cover
for the sides of the wall.

43. A machine as claimed in claim 36, and
means of inserting reinforcing rods into said
wall material after the same is in place. )

44. A machine as clgimed in claim 36, and
means of placing a stiff cover on the sides of
said wall after the wall material is in place, so
as to prevent the deforming of said wall in soft
earth formations.

45. In a machine for building an underground
wall, & pair of rotary pipe spiral cutters and con-
veyors held in parallel spaced relationship one
to the other, means of rotating said rotary pipes
in opposite directions, means of advancing the
same in a direction transverse of their longitude,
8 plurality of holes in one of said rotary pipes, a
rotary pipe head to said rotary pipe, and means
of injecting fluid into said rotary pipe thru said
pipe head.

46. A machine for buflding an underground

wall comprising a spiral conveyor and & jet de-
signed to operate on the full face of the earth
material in the path of sald wall, means of ac-
tuating the same simultaneously, and means of
holding the same in proper relation with the ma-
terlal in the path of said wall.

47. A method of building an underground wall
comprising simultaneously removing earth ma-
terial from the path of the wall, replacing re-
moved earth material with a heavy mud mixture

and replacing the mud mlxture with wall mix- -

ture.

48. In a machine for building an underground
wall, & pair of rotary pipe spiral cutters and
conveyors held in parallel spaced relationship one
to the other, means of rotating said rotary pipes
in opposite directions, means of advancing the
same in a direction transverse of their longitude,
and s segmentally detachable shield secured to
and positioned at the rear of said rotary pipes.

49. In g machine as claimed in claim 48, and
side wings for said shield.

50. In a machine as claimed in claim 48, side
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wings for said shield, and resilient flaps on the
edges of said wings. )

51. In & machine as claimed in claim 48, and "
a wall material delivery pipe at the rear of said
shield.

52. In & machine as claimed in claim 48, side
wings on said shield, and a wall material delivery |

. bipe at the rear oi said shield.

563. In a machine as claimed in claim 48, a

shield secured to and positioned at the rear of 10

sald rotary pipes, side wings on said shield, and
‘s housing in esch of said wings each adapted to
bold a roll of ditch lining material therein, and
& slot in each of said housings thru which said

lining material may be unrolled out of the re- 16

spective housing wherein it may be placed.

64. In a side wing of a shield of the character
described herein, a housing adapted to hold a
roll of ditch lining material, & slot in said hous-

ing thru which said Mning material may be un- 20

‘rolled out of said bousinz and a flap cevering
for said slot.

55. In a wall material delivery pipe adapted to
use to the rear of a shield as herein described, a

longitudinally extending slot in said material de- 28

Hvery pipe, & worm in ltld pipe and means of
rotating the same. ‘

56. In a wall material denvery pipe as claimed
in claim 55, and with both ends of said slot termi-
nating in an enlarged opening.

§7. A reinforcing ber for an underground wall,
and an enlarged end portion thereof adapted to
be inserted into a alotted pipe having a worm
therein and to be conveyed into said wall by said
worm.

58. A plate lining for use in making an under-
ground wall, a connecting bar attached thercto,
and an enlarged portion on the end of said con-
necting bar.

§9. In an underground wall building machine
wherein are suspended rotary pipes employea to
cut and to raise earth material, means of ad-
vancing the bottom of said rotary pipes inde-
pendently of the advancement of the top thereof.

60. In an underground wall bullding machine,
a wall material delivery pipe therein with its
bottom end closed, a sled portion on the bottom

" thereof, and an inner pipe in said first mentioned

pipe with opening near the lower end of said ma-
terial delivery pipe first mentioned.

81. A machine for building an underground
wall comprising in combination, an upward con-
veyor and jets designed to operate up and down
the face of the material in the path of the wall
to loosen said material, means for operating the
same, and means of keeping said jets in proper
position with respect to the material in the path
of said wall to remove all or a portion of sald
material.
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62. A method of building an underground wall, 60

continuously and in one operation, comprising
removing earth material from the path of said
wall, meanwhile supporting the adjacent earth
by fluid pressure, and simultaneously laying said

wall and confining it to the shape and dimen- %%

sions desired.
LEO RANNEY.



