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‘ ‘  ‘means for overcoming these difficulties.

Patented July 27, 1943

C i : Ei‘nest' Willia.ms,

- New York. .

~_ Application January 10, 1941, Serial No. 373,949
. 3 Claims. (CL61—42) .

*This tnvention relates to methods and appara-

.tus’ for installing underground ‘ducts, 6f ‘such

| UNITED STATES PATENT OFFICE

Sen s ter Consolidated  Edigson Company “of  ‘New: - :.
“.oi v -York, Ine., New York, N. Y., &:corporation of

types for example as may be' used for electrical «

- cables or other purposes. .~ S
.~ Under' varfous ‘clrcumstances ‘it is “advanta-

. BeolsS 'to" be' able to-install ‘underground * ducts
- ‘without- digging trenches. - For example, in city
- .streets where ‘heavy ' trafas )
1s_oftentimes - desirable to install underground
‘duicts extending from an accessible location’such

conditions prevail, it:

10

‘s:one manhole, to' another ‘manhole; by some -

“means which' will avoid tearing up the pavement
o‘_i'ij_fbbstructingj_:ti'amc.j" Alsg ‘
Quantities of earth in digging a trench may be
“time-consuming. and -excessively .expensive, . or

Also “removal of large
' formed,

15

‘may destroy expensively'landscaped areas; This®. |

‘presents ‘a :problem-which' so far as'lam aware’ .

‘ ""Has not' been: heretofore satisfactorily solved  as
‘regards’installation of ducts  of substantial’ size

. ‘extending underground for any substantial’ dis-:’
. “bances; nor for ducts formed ‘of concrete or the

20

- Hke ‘ahd hence subject to breakage'if an attempt -

15 mede to push'the 'same into the earth - Also,

i1 the concrete is to be in the form of a heavy

‘multiple ‘duct, the interior webs separating the.

" 'cavities -for *’each*‘c‘ond\iit,or"cable:, will ‘make it

“difficult to ‘obtain access to the head ‘end 'of the
Covearth. L oL BT P :
- The" present ‘invention- provides :methods :and

ea Accord-

- ing to a preferred form of the invention, a series

- of ‘tibular metal sections adapted to have end:

“duct 'in’ ‘ordeér to loosen “or remove obstructing .

‘30

‘to-end iriterengagemeént, are first successively in

. troduced into the groungd: as'through an cpening

35
it the ‘side wall of ‘& concrete: manhole, ‘and

. ‘Dushed through the earth, for example by a‘hy-

draulic'fack, until the head end of siich'series'of

Sections' reaches the side wall of another man. .

hole or other accessible location; thus' providing a
~‘continuious. tubular cavity from one ‘manhole to
~'the next." Also according to ‘the invention,  if
-desired various mechanical ‘or ‘water-sluicing
‘means may be provided ‘within this series of tu-
bular sections for loosening the earth which ob-
structs the head end of the series, and for carry-

40

. native arrangement of water connectio

45

ing such earth ‘back through the sections.to the

- first manhole. A : f al tubes
In place, the ‘same are adapted to be withdrawn
-or pushed-longitudinally; either in one direction

- After this serles 'of metal‘tubes is

50

or the other, from the -cavity formed thereby in
theearth, and during such withdrawal'the metal
- seetions”are: réplaced: step-by-step. ‘or: gradually -

by the pérmarient concrete duct: Such dust may

*for example be ‘of the precast multiple type and

55

by these methods; a continuous cavit

© . 'Various further and -more specific
~‘tures'and advantages wili cle
L

‘hole ‘to “ancther, this form ot the: apparatus in-

- "Pigs. 2,3 and 4 respectively are sectional
‘taken substantially along the lines 2-=2; 3
A—fotFig. 1;and " i T
S Pigs5isia lbng_itudina‘l_sectioix‘a’l‘ lew of'a con-

Ing & further stage in one example of the method, -
..andat & time when theitubulér-métajl:s‘ect-ighsja‘r“e ‘

"'replaced by sections of concrete d

tively of a somewhat modified
“-lar metal section: !

2325565

N. X.; assignor | -

An sections introduced successtvely with end=to-
.end:interengagement, ‘and-so"'as.to push o utthe
metal sections, or if preferred, -according to other
phases. of the invention the’ concrete duct may be

cast in the ground during ‘the: process of with-
drawing-the temporary metallic ‘members, *"Thus

omoné
manhole to the next, may be’first ‘formedand
the earth kept from settling :therein, by the use
of steel tubes which are capable of ‘withstanding
heavy pressures against the earth without being
deformed or broken even when engaging serious
obstructions.” And ~once 'the’ ‘cavity “is thus
ned, the steel tubing may be readily replaced
by the concrete duct without danger ‘of ‘breakage.
or cracking of the concrete; - *~ - i oi e

detalled description given below taken i
nection with' the ‘accomp. ying  drawings’

ing a part of this specification and illustrating by

way of example various forms

- may be uséd in-carrying out th i6n g
_ Inventfon consists in such novel features, arr4 ge-. -
25 ‘ments, “combinations-of “parts’ and!‘methods, - as - -

may be shown 'and described in
the apparatus herein disclosed:
Inthedrawings, - o 0 lowen

Fig.-1-illiistrates a ‘m'ethgda,nd”appargtus_fdr‘ L
pushing' a' series ‘of the tubular: metal- sections
Into the ground so-as'to ‘extend from one man-

connection

With

equipment for water-sluicing

cluding means and et wa U
obstructing earth from the ‘head end of thet
manhole;

bular 'sections’ back ‘into the’ first

struction such as of Fig. 4: S

-~ Fle. 6 is a schematic view illustrating'an ‘alfer=

sluicing meansof Fig:'1; -7 e
'Fig. 7 1s a view similar to’' Fig. T, but

being pushed from the _cavity'in the:

. Flgs. 8 and 9 are side and' view. P
tively of a typical tubtlar metal section’ which
may be used according $o the invention; -

. Figs. 10 and 11'are side and ‘end vie

i

" Plg. 1213 a 'side view partly'in section of 4.




2
. surtable mu1t1p1e duct concrete section Wthh
‘may be installed and. used in connection with
" this invention, and Fig. 13 is an end view of the
- same;
Fig. 14 is-a 51de view of .a suitable concrete
-adaptor member which may be used-for joining
concrete sections as of Fig. 12 to other forms

.=t

~of ducts, ior which: may-be used’ at the end of &

series of such ducts, openiing into's manhole;

Fig. 15 is a view similar to Fig. 1, but illustrat-
“{ng an alternative method ‘for loosemng and res
~moving earth by mechanical .means. during. the-

" pushing of the tubular metal secflons through :

i the ground;

“Trig. 16 is an’ enlarged sectlonal view of the head'—.'; =
“place in 1nterengagement with the studs as-at

“end of the arrangement shown in Fig: 157

~Fig. 17. illustrates certain. details, of -the ap-

paratus’ which may be used within: the: tubular
sections of Fig. 15; )
“Fig. 18 is a plan view of a mechamcally oper-
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outside diameter slightly greater than that of the
conerete duet which is to ultimately replace the
steel tube. One end of each of ‘the members 28
may have welded thereto a plurality. of cleats
as at 38 atb spaced. points around its periphery
for holding the section in alignment with the

next gucceeding section.  If the series of tubitlar
-sections is to be used according to-a method in
‘ which they are to be withdrawn by pulling, rather

than pushing the same out of the earth, then

~each of the porticns 38 may be formed with re-
- cessed- or- cut-out-areas such as'holes -39, for en- -
“gaging suitablé Drotuberances or studs as at 40 .
" on the nextiséction: * The cleats 38 may be suffi-

ciently flexible outwardly; to yield and snap into

40 when theriext section is applied. :
. The first.or head end section-of the steel tith-

- ing which is to be pushed into the earth, may

20

‘ated scoop or shovel which may be used within

the tubular sections of Fig 165
© Figs. 19 and 20 respeotwely compnse secl,lonal
views. taken substantially along the line 4818
~of Fig17 ‘and line. 2020 of Fig. 16;
<7 Pig.’ 21 is a view. showing an. alternatrve ar-
angement -of the apparatus for casting the con-
crete duct-in situ, as: the tubular metal sect\ons
are belng wlthdrawn,

‘Fig. 22 is a sectional view' taken substant1allJ i.;

along line 22-—22 of Fig. 21;

Fig, 23 is. 3 view 1llustrat1ng the apparatus as ’

of 8 subsequent stage -in.the operat1ons accord-
. ingto the method 6f Fig. 21 and :

Fig. 24 is.a sectionial view taken 'substa'lhally

" along the line 24—24 of Fig. 21,

preferably be of a somewhat more rigid construc-

‘tion such as shown at 28".in Fig. 10.  That is, this

member may have thleker walls {o better with- ~
stand the engagement with obstructions, and if
desired, the advancing edge.of thls member-may
be suitably beveled as at 42 for- el‘fectlvely cut-

ting into the earth.  The: member 287 at its rear

edge may be.formed with suitably apertured Jugs
“as-at 43 for the same purpose as the cleats 38
‘on the member. 28: .

_In. some cases where “the d1stance through '

: ‘whlcn the series of. tubular members. are-to-be
. pushed,. is" relatively short, the earth .accumu-

‘Referring -now. to Flg Ay a. concrete under- s

groiind manhole is mdlcated at 25 which may. be
-constructed in-a. suitable known manner. This
. manhole may be located at & substantlal dis-
- “tance from. another similar. manhole.as at 26 and
Lt ‘which.it.ds clesrred to exfend.an under ground
concrete uct. . To- this end, the first-step may
comprise. cutting:a hole as. at:21 through the.con-

--crete of aside wall of the: manhole 25;and through A
© . thig’ hole . series: of. tubular metbal sectlons as. at

-:28 may be successively. mtroduced and. ‘pushed
through-the ground in the: d1rect10n of the other
manhole 26, as by means of a hydraullc Jack 23

R dperatlng' on.a- notched. rail. assembly. as..at -30.

This. hydrauhc jack may be operated. manually or

4D

lating within the series of tubes may be removed -
to the extent necessary manually, as -with long
‘harndled . shovels, by a workman’ standing in. the

manhole as at 25, In other caseés; as where “the -

earth is relatively .soft or sandy, it may be un-. .
‘necessary. to take any spemal steps to remove - -
~the earth frem Wluhln the tubes as the:same are
,advanced In many cases, however, i order to’
.prevent building up.of. ‘excessive pressures on the

tubular casing -as it is. oelng pushed, it will be

‘preferable-to provide means for: so;tenmg the

‘ earth at. the head end,_ and to. also" carry the

by & suitable motor driven .oll ‘pumpas’ at .1! :

o connected ‘thereto by pibe- 32,

" The: hydrauhc jack-29 and-{he- notched rarl 3l
on which the same. operates, may- be of a:suit-
able knoWn type supported as by Jack SCrews: 33

* of steel of substant1al area as at 34 may be ap—, i
plied respectively to.opposite:side. walls of ‘the -

~ . manhole to distribute  the pressures-due to. the
duct. pushing. operations.. . That s, the: notehed
©“rail assembly 30 may be clamped.
" place at the proper elevation-and-
" alignment:along the: dlrectlon of the

of the duct, as by-the use of a_jac _screw 35 or €3

! equwalent means, so-that. the rail. 'Lss°mb1y 30,
“at its: respectrve ends; presses against the plates
34,
‘engage & sulta.bl
turnengages’ &

etal plate -as; at 31, which: in

othe ground

As shown , 'ffurthe ‘detail in Figs. .8 and 9

i each of ‘the tubular sections 28 may comprise.
for example a- cyhndrlcal steel tube havmg an- s

r wedged in '

partially covers the rear end '
of the tubu,lar section:or. series. of tubular sectlonsv i

frl
ST

—dlslodeed “éarth back to the first ‘manhole:-

.ngES

.(Flg 4y,

‘In
Fig. 1, a Water—slmcmg arranvement i . shown-

'for this -purpose .and: \whlch may- comprlse an
annular hollow ring as at 44 firmly fitted within -
the head end tubular section near its advancing -
This ring may be supplied with water .~

under: relatlvely hlgh pressure. as from a pump
45 or other suitable source,: connected through

sectlons of hose or plplng as at 46, 47. cou'oledf

1o an mtake openmg as: at- 48 in -the ring 44
‘As shown in Flgs 3-and B, the ring-

- A8 may: have an inwardly directed annular and-

“conical surface 49 “positioned. at-an oblique angle

- in respect- to the head: énd .of the steel tubing

and formed “with'a. series of -water Jet outlets -
o oas at. 5§ at ‘spaced points around the ring.and

. £0.88.t0-project streams. of. water 1nto the’ earth

- for, softnmng and loosemng the same and thus
‘minimizing the obstruction- of the -steel.tubular
,sectmns as they .are advanced With  the jet

openings 59°as shown, the -action of-the water

is. substantially limited- to the -confines . of the

casing,. or its ‘path ‘through the -earth, so-that

“Thé" head 36-of -the -hydraulic jack may . -

earth’ outsme the path of the: casmg is not ma- -
terially’ disturbed:: The inside of the ring 44 may.

ke also: formed with a rearwardly directed -an~

nular co"ucal surface as at B, also Jhaving at

,:spaced pomts ‘2. Series of water jet outlets as

- at. 82 for further softemng the dislodged. earth

“to permit. the-same to. readily pass-back through . -
.the open. . central area w1th1n the nng 44 (Fxgs ,g ;



.- "If carrying out the:

surface as at 53 may

“4.8nd 5). A rear vertical suifs
also be-provided on the ring 44 with jet open.

. Ings as at 64 pointing directly back towsard the

‘manhole 25 for slulcing back ‘the dislodged ‘earth.
.- ‘Where ‘the:serles of tubular-gections is - ‘of-sub-
stantial length, it is: desirable t0 sluice back the
dislodged earth'at several successive stages.” For
. this purpose one or more additional sluicing ringg
ag-at 55" (Fig. 2) may- be: provided ‘at suitably
spaced points. The Fings ag at ‘58 may be pro-
vided 'with couplings as at §6 ifor ‘connection: to

" 2,335,585

manhole 26. 'An-opening as at 21" should be

~_cut throiigh the side wall ‘of the manhole 26 at

or

the proper place:to permit the head end of the
series: of . tubes ‘to’ enter: this ‘manhole. - ‘When
the serles' of tubes thus extends continuously -
from-one’' manhole: or:accessible location’ to an.

~other, the water supply may be disconnected and

10

~the source: of high: pressure  water supply and -
. & similar- coupling-on-the -Téverse side may .be

provided: for. carrying part of the water supply

on through pipes as at 4T to‘the succéeding ring

- orrings. The rings 55 may be-generally similar
- the ring 44, but need only be provided with

Jet openings-as at 54" directed : rearwardly for
sluicing - the: ea:rth-;bﬁ;@:k; to° the: n'gxt lr‘lfix;g"“p;“ to

" the manhole 26, ' e
- In some-casés it -may be desirable to provide
- each of the sluicing rings with a ‘séparate source
of ‘water supply which' may be ‘remotely’ con-

 trolled as désired; as from the manhole 25, Such
- 8n arrangement is indicated in Fig. 6, wherein

pipe 48’ running from the ‘pump s shown con-"

_ mected through pipes §7-anq 58 respectively to
‘ each through 'sqitable valves ..
80 that ‘more or less water pressure “ag desired

the rings 55 and 44,

may be applied to ‘éach ing ‘to insure removal
of any excess acctmulations of dirt or rubble at
either ring.’ 7 " et T T
~"The pushing of "tk
slon’ of ‘the water:

e

. carrled on simultaneously, or alternately, as con-
'ditions may“warrant; ‘

e casing, and the. admis-
to!the ‘sluicing rings may be "

_The' water’ may ‘also be

steps may-be taken according:to Fig, 7 to grad-

‘ually” push. the -metal ‘tubular: sections out: 6f

the: cavity. formed thereby, and toreplace the 4
same,; section by section’ with a:concrete duct: -
- One-example of ‘the multi=duct” concrete. sec:

--tiong-which may be used' in' connéction with this

invention, is {llustrated in Figs. 12 and 13. These
sections. may for example be about four feet. in

' length and with an outside diameter of 15 or 16
“Inches; ) 7
_six- longitudinally extending -cavities  or: 4 .inch

The particular -form' here’'shown has

ducts, as at 62 arranged in 'spaced positions an-
nularly around a:seventh: gr: center ‘3+inch “duct

~as.at 63. The ends of these concrete sections;

In the example here shown, are so shaped as to

- hold 'the ‘successive ‘sections in alighment “and.
n interengagement, and at the:same: time. the
Joints for each ‘cavity aredisplaced : somewhat.
In respect to" the ‘joints for: all'adjacent cavities,

. whereby ‘there will ‘not: be 'any direct: ‘passage:

30

between ' any two: cavities such as would: permit

- arcing ‘between electrical conductors in adjacent

cavities; should: breakdown:of the insulation oc-

“-eur,  That.is; theé joint areas for .alternate outer -

cavities ‘such as’ 62, °62a ard 62b, may: extend .. L

_-out further than' the joint areas:for the inter-

- supplemented by the use of ‘compressed air there- -

In to increase its velogity if desired. E
~The earth and water as" sluiced: out ‘of ‘the -

. serieés ‘of tubes’ may ‘as indicated in Fig. 1, fall

- to the bottom of the concrete manhole 25 and
i1 desired, as shown,.this manhole: may. be used :
| The water from which
settled; may be withdrawn -
e ‘ ner 60 and pipe ‘81 to'the in- .
. 'take side of the pump 45, whereby 8, substantial

88 a settling“chamber.
- theé rubble or mud hag
as through a strainer

40

;:86.at thé'#djﬁcent:énd’:bf e nexi-se L+ Lt
is;. the ‘portion ‘64 ‘may extend’ out beyond the '

part of the water used for the shifcing operations:

may be recirculated iwith'a
of expense in some cases:
~tles: to the -bottom of the
moved mechanically: or by other approved meth-
ods after the tubular casing is in place.

considerable saving

The earth which set- -
manhocle. may be re-

vening ‘cavities as at 62¢, 62a and 62e." Tt will
be apparent that this ‘arrangement:will prevent

- any straight line free path between" alternste
of . the ‘siX annularly ‘arranged outer - -

cavities- of )
cavitles. - To avoid any straight:line path be-
tween the central ‘cavity 63-to any-of ‘the-euter

cavitles, ‘the' joints for the central: cavity Smay

comprise a malé portion as-at 64

the ‘section for engaging

he next-section. ‘That

surrounding Jjoint areas and the portion 65 may -
be recessed further ‘inwardly than: any ‘of the"

“surrounding joint areas.’

The ‘end section” ¢f ‘the ' céﬁéf\eté‘r*dﬁctf where

‘it ‘opens ‘into_a manhole or:joins duct of ‘other

forms, may be provided with-a.concrete adaptor

-for_example, ‘as‘shown in PFig. 14 - having ‘one

method of Fig. 1, it will' .

~ 'be apparent that the first tubular section as at

28" with the sluicing ring 44" and water connec-

- tion ‘therefor, 'may- first ‘be introduced through':

. the opening 21 in the wall of ‘manhole’ 25, Then
with the hydraulic jack 29 at a ‘
Along its notched rail, this first section may be
pushed into" the ground untilits rear edge is
-~ almost ‘flush with ‘the inside ‘wall ‘of ‘the man-
~hele.” "Fhén’ the hydraulic" Jack may be moved:

‘back on its notched rail to the left as viewed in’

28 at a suitable’ position

80

Flg. 1, to permit insertion ‘of the next section.

of ' steel tubing inengagement with the Tear

- edge of the first section. ' This second section if -
- mecessary or desired may have a-slulcing ring
] en the hydraiilic'

Jack is used to push the two sections of the tub- -
- ing further into the g ‘ I

a5 at 56 installed therein.* The

ound ‘until the rear edge’

~ of the second tube sec

 the inside wall of the manhole. Thereafter suc-

tion is nearly flush with -

 ceeding Seotions of the tubing may be similarly

 understood that suitable” cavittes as showr
_ be provided within' the end 68 to coincide with
“the cavities in ‘the section such‘as shown in Pig. ,

65

" in pushing the concre

‘tions into place, except that .onl
-small- ‘pressures: will” be. necessary

5. hole 26, they ma,

énd ‘as at 66 suitably formed to fit an end’ of

one of the concrete duct sections ‘and 'having its

other end"flared outwardly as: at 67. It will be

hown may

12, These cavities ‘may open’irito a"singlé large
cavity within the flared end 67 as'shown. | -
"As shown in Fig 7, ’tljef"f‘s‘_pct_ions_or‘«‘éoncr‘e‘te -
duct as'at 68, 68" 'may be’introdi ed successively
into the cavity formed by 't “series’ of “steel
tubes and pushed into place by the hydraulic-
Jack 29 so that at the same .time" the “series. of
steel tubes is bushed out’ of the cavity into'the
manhole 26. ~The hydraulic jack ‘may be

manner similar 'tot ;
sively ‘applying and pushing the

mparatively -

- concrete 'sections, since’ the ‘steel Eéqtidns_’ have ' ..
- breviously cleared a cayity through the obstruct- .~

ing earth. : As ‘the s

ne by one, at.

female portionids at .. -

against the =

tions redch the man-.




-.-thus advancing the 1 1 Spec
to the steel tubing ‘as the cutter member, rotates -

i the earth. . After the cutter member has been -

4
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same time that additionial sections of the .con-

crete duct are being applied in the manhole 23,
. At the point where the:last: tubular .gteel sec-
ticn engages. the first concrete: gection, a suitable

 adaptor: member-as at 69 should be inserted. .

This member.may_be made of wood for example
and have one-face shaped o engage -the rear
edges of the. steel sectiom: and its: other -face
shaped to engage the forward end surfaces of
the first: concrete “section. = Thus this "adaptor
“ riember will .serve to: protect -the irregularly

‘shaped forward-end. surfaces of the-conerete sec-

tion - against being -cracked -or-broken Dby: the

" edges and cleats on the steel sectiomn: The: head

85 ‘of the hydraulie jack may algo-be:equipped

-supporting the-cutter

member- at a desired posi-
tion within the head. end: of.the tubular casing.

- 'This means -may comprise & clamping shoe as-at

" will e brousght-inte elamping engagement with - -

" with a suitable face plate 10 shaped to engage -

“ the rearend surfacesof the: concrete sections. -
Tnstead of usihg the water sluicing. arrange-
_ ments as of Pig..1, while the:steel tubular sec-
tions are being pushed into place; suitable mechan.
ical means:may be provided as shown in Figs. 15—

. 99.inclusive, for loosening the'earth and carrying

‘the same back to the first manhole. This at~
-~ rangement may include a rotatable-cutter mem-
" per as at-T1 mounted on & shaft as at 12 having
" 5 -threaded: portion as at. 13- for engaging the

threaded interior of & sleeve:14. :The sleeve T4

““maysbe; supported-in a:central: location  within

_the tube 28’, as. by.a plurality of web. plates 75,
78, 11 extending tothe Jnside-.walls -cf: the

“tube 287
.i:; The shaft

“necessary. by the use of couplings:as at 18, to

“have:the shaft. extend back into the manhole 28. ; :

20

12 may have a number of sectional -
‘extensions as at; 2%, which may. be attached as

" .As more sections of the shaft are added, and:as

the-sections:of steel caging are pushed into:the

“ground;.it rmay also: be-desirable to insert at

spaced .points ‘within the easing, & plurality . of
spider-like shaft supporting members -as at-19.
Further details as -to the construction .of these

members -will ‘be explained hereinafter in. con-

85 pivotally supperted on a-pair of ‘cam members-
85,-the middle portions: of which .cam- members
may be pivotally supporied as shown on each side
of the. web 11... The inner ends of ‘these ‘cam

. members :as shown. may be attached to operat-" -
. ing cords:or. cables. as:ab 81 and 88, the latter
10

passing oyer a_pulley 88, arid thenece back to the
manhole 25 together with the cable 87, By pull-
ing the cable 81 toward the left as viewed. in Fig.
16, it will be apparent:that the clamping shoe 85

the. top. inside:wall surface of the casing and thus
hold in.pesition. the parts. forsupporting the
cutter.: The clamping shoe 85 miay be released
by pulling on the cable 88. - R )

_The, spider member 19.for supporting the see-
tions 12’ of the shaft, may similarly be provided

with releasable clamping means as shown in Pigs. -

17 and 19, and including ‘clamping shoes as.at .

99, cam members as at 94, and a.cam-locking .

member as at 82. - If desired, cables.or ropesmay. -

be attached to-the members 91 and 92 for manip-

_ulation of the same from within the manhole 25,
If the tubular casing as:;it'is being advanced

‘into the ground should meet with serious ebstruc-

' tions,.such as large masses. of: rock, the dirt re=
“moval equipment such as.shown in Figs. 15 t0.20

inclusive, may be removed -and. then suitable

known forms of compressed air tock drills with

rotating cutting heads. actuated by compressed .
air motors: may . be introduced into. the tubular

casing. For..instance, ;such. ~devices- may. be .
mounted on rollers or:wheels:and. pushed,.as by- -

" the. iise of a long sectional handle, into operats

ing position at-the head end-of the casing. -

‘Apparatus. and methods -will: now be described

* in connection with Figs: 21-24 inclusive for with- -
“drawing the tubular casing sections-and simul-

““tanedusly casting in situ & conerete duct extend- -

‘hection -with -Figs: 17 -and 19. . The-shaft 12 -is g
~adapted to be:rotated either by ‘motor -or by -

- manual means, ‘which. may be ,appli’ed»gai‘gh,er to
~the shaft 72 or ene of its ‘extensions: 72’ within
“the manhole 25. As shown in Fig: 15, the shaft is

45

rotated-manually as by means 89, which may be -

* in the form of &.wrench applied to the end of the-

' outermost shaft section 12'. Rotation of the ..

. shaft 12.in one direction will cause the threaded
~_portion 13 to advance in the threaded sleeve 14,
the cutter member Tl in: respect

thus advanced for-some distance, it may be re-

o tracted by rotating the shaft 12 inthe opposite:

direction.. . Thereupon. the hydraulic jack -may

be applied to push the series of tubing into the

* .earth for some-distance further, and then “the -

~cutter, may again: be advanc
- lposen further earth. . - SRR S T
- The loose earth -which accumulafes in the end
_ of the steel casing may be carried back.to the
manhole 25 as by the use of a dirt pan 8i, pref-

ed to ,'dislpdg’e’ and

~erably shaped with an arcuate cross section to it ’
the inside botfom walls of ‘the steel tube 28.
S dirt pan may be drawn forward as by a wire'
rope 82 passing over a pulley as at 83 mounted

e
_upon the sleeve 14, and thence back through the
series of casing tuhes to the manhole 25. - The

" pan may be withdrawn back to the manhole 25 B

60
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. As'sh wn;m.;mgs‘ié and 20; me@ﬁé"'are ’ﬁféf;" V

- erably pro

fnembers 1T for releasably clamping the parts

d as for éxample on one of the web

‘water, sand and cement-mixture. . - o0
Before the ingredients of the.concrete mixture -

_irig continuously from: one manhole to the other.
~Assuming-that the:series of tubular casing see-

‘tiohs have been pushed through the ground so- - :
that the. head section 28’ ‘protrudes into . the -

manhole 26, then a head piece as at 108 is ap-
plied thereto. This head piece may be accom -
panied. by a mixing chamber as at- 9l .con- -
nectéd by a water, pipe 102 to ‘a ‘water. pump:or -
other. source ‘of water supply, as.at 103.. A pipe ~
‘or hose 104, is-also connected . into the mixing

chamber {81 and may extend to-a suitable device - =

as at 135 for supplying a -mixture of compressed
air, dry sand and cement; so that when this mix- "

“fure, arrives in the mixing chamber. (3! and is

mixed with water, conerete is formed which may
be forced through an epening as at 168 through = -
the head piece 100. The pipes 102 and 184 may
be in the formn of hose or pipe sections as ‘de~ .
sited, and each may be provided with suitable
valves as .at 102’ and {04’ for adjusting the -

aré admitted to the mixing chamber 161, a see-

tional rotatable shaft as at 107 may be-installed

§o0°as to extend all the way from manhole 25:to

‘and through the head piece 100, A suilable cou-
_pling member as'at 108 may then be fixed to-the
Tead end of the shaft for carrying the first of -~

a.series of Totatable mandrel sections as at: 138..

“The sections of the shaft 107 as introduced, may -

e surrounded at spaced points by. supporting -

members 3§ at' 119, which may have suitaple cen- - .
110 for the shaft and alse &~

tral bearings as & aft,” 2
may be provided with apertures allowing passage .




. leve
- 109 within the body of concrete 113. Vent holes:

of the pipes 102 and 104 therethrough ‘(see
22). With the apparatus assembled as above de-
-8cribed, the' hydraulic: jack 29 may " be -turned
around-as compared with' its ‘position in Fig. 1

anq provided with suitable hook ‘means as at L
.. for engaging the apertured cleats as at 88, so’

- that when the jack is operated, the series -of
- tubular casing sections will be withdrawn toward
."the manhole

Ing sections are withdrawn so that the head-end"

+.18°a short ‘distance from the manhole 26, where-
.. upon the opening in the wall of manhole 28 sur-
.- rounding ‘the mandrel 109
Plate (12 to prevent the.concrete mixture from
being :blown ‘into :the. manhole 26.
of dry sand--and’cement mixture. [
‘water supply may now be connected for forming

.concrete in the mixing chamber 101.: The con.

crete will be ‘blown" into jthe- space” surrounding
the ‘mandrel 109 as:shown at 113, Mesanwhile,
- the hydraulic jack may be operated to.gradually
withdraw the - tubular casing ‘sections  further.
At the same time, the shaft 101
"'a8.by a motor in manhdle 25 or ]
ever or wrench 14, so as:to' rotate the manhole

as at 120 may be formed in the head piece 100,

to permit the compressed air to escape from the::

area to be occupied by the concrete. :

- -As’the tubular casing 'sections are withdrawn

:'into the manhole 25,

' may. ‘be removed ‘one by ‘one, by temporarily de-

- taching the hydraulic 7
i suitably advanced along its notched rails and

attached to: the next casing section.- -Meanwhile

may be covered by a-

«The supply .
and ‘also the

2,325,565
Fig, -

‘May also be withdrawn-into this manhole,

' ! as
will: readily be understood. It. will be apparent -

- ‘that the mandrel sections should have an exters:

T

".casing in the earth.. The
25. In the first instance, the cas- v

10

" tail with respect to

;the same as the desired

nal diameter substantially less than the diameter
of the casing sections so as to provide a suitable -
annular space, for the concrete between the man-
drel and ‘the walls of the cavity formed by -the
diameter of the man-:
course be substantially -
internal diameter of the
finished concrete: duct. = - EnTE :

drel:sections will also of

While the invention has been described.in de<

7 particular‘preferred examples; "
It will be understood by those skilled in‘the-ary’
after understanding the invention that: various-

~.changes and further. modifications may be made .

- without. departing ‘from ‘the spirit- and' scope of
. 'the invention-and it'is intended theréfore in the

20

miay be rotated.
manually as by a~.
25:

-casihg sections until such
_said location continuously
" “location,: meanwhile ‘moving -obstructing earth
30
it will be apparent that they .
5 OTA -+ /a.continuous:cavity lined
Jack which may then be: i

appended ‘claims to’ cover -all such changes and

‘odifications.

. What is claimed as néw
cured by Letters Patent is: o :
1. Method of installing ‘an underground . con-

and desired to be se=

:“crete.duct, ‘which comprises pushing from one ac-
icessible ‘location; into- solidly compacted earth

successively, a-series of end-to-end hollow metal
series - extends' from
to a second accessible

back through said series of seéctions: to said: first -
mentionedlocation, and thereby initiaily forming

_ by said sections between
said locations, ‘then successively introducing at- -

+,-one of said locations a series of -end-to-end ‘con-

B desired, sections of. the hose or piping 102; (04

may: be removed; as:also- may sections’ of ‘the .-

:shatt 101 and.: the .supporting means ‘therefor . ¢ casing and .
“of casing sections, ard

from ‘time to time..: Fig, 23 ilustrates the jack =

.28 in a position which it will assume. just before

.- one of the casing seéctions;

. ‘piping ‘and  shaft therein,
~moved. i o o8

.to disappear into the surrounding .concrete, ‘an

.- additional section as 09’ may.

a8:by.‘coupling ‘means 109" Further ‘mandre]

be secured thereto -

40
with the sections of:
are about: to be e~

' sections may ‘be, similarly applied as necessary

during:the frurthe‘r‘wit_hdraWal of ‘the casing sec-
- Hons. 'The number of sections .0f ‘the ‘mandrel

. which are to. be added to the

first section, will'*

.. -depend upon -the speed of withdrawing the cas-: . .

1ing and the time required for the walls ‘of .the
.concrete duct to set or harden sufficiently: to dis-
.pense with'the support of the mandrel. The first

_one or more sections of the mandrel may be used: -
‘without any brovisions for heating the:same, but .

- In order to hasten the process or to minimize

the number of- cold sections of mandrel required, -

the last section of the ‘andrel may be equipped

. with sultable electrical heating elements for-has-

.- tening the initia] setting of the concrete.

60
As o

shown in Fig. 23, two cold mandrel sections are
In ‘place; followed by a third ‘section provided:

- With heating elements as at 115. . These elements

* may be connected for example through a suitable
L wires {11 extend- - -
~ing to: a sultable source of .power.in:the manhole

~'swivel plug connéction 116 and

.20 or outside to some other: source. - If desired;
. in some: cases -more: than one of the mandrel
. sections may be similarly heated. L
- After all of the casing sections have been with-

65 .

_drawn into manhole 25, the mandrel sections . -

~sively to the other of
| | - o esifoeslo tinuous series. of the
Just before the mandrel section 109 is- about " o A

crete "duct, which’ comprises

thereby pushing the series
of such cavity and succes-
said locations, whereby the

of casing sections out

casing :sections are
) duct sections. : ,
2. Method: of installing an underground-con-.

metal sections one by one out of such cavity by .-
forcing the ‘concrete duct against one end of the
~-series of metal sections, . i 2

‘sections,

concrete duct sections:formed! for endfto-énd in-

- terengagement, into the earth cavity occupied by - -
. tons out of such cavity with said concrete duct -

the metal sections. and. pushing the metal sec.."

sections,: .

‘finally - replaced by a con- .




