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Patented July 27, 1943 

2,325,565 
its, N.Y., assignor 

to Consolidated Edison Company of New 
York, Inc., New York, N.Y., a corporation of 

:w York . . . . . . . . . 
Application January 10, 1941, Serial N 373,949 . . . . . 

. . . . 3 Claims. (C1-61-42 ... . . ." 

in sections introduced successivel end interengagement, a 
metal sections, or if prefer - 

r phases of the invention the concrete duct 
- 5 cast in the ground during the process of with 

drawing the temporary metallic members. Thus 
ty by these methods, a continuous cavity 

manhole to the next, may be al 
the earth kept from settlin 

110 of steel tubes which are c heavy pressures against 
deformed or broken even 
obstructions. And onc be formed, the steel tubing 

or 'lis by the concrete duct with 
si, or cracking of the concret 

various further an 

taken substantially along th 
4-4 of Fig. 1; and 

Fig. 5 is a longitudinal sectiona 
ostruction such as of Fig 

  



ing to the method of Fig.21; and 

place at the proper elevation and i 

2. 
suitable multiple duct concrete section which 
may be installed and used in connection with 
this invention, and Fig. 13 is an end view of the 

- same; 
Fig.14 is a side view of a suitable concrete 

adaptor member which may be used for joining 
concrete sections as of Fig. 12 to other forms 
of ducts, or which may be used at the end of a 
series of such ducts, opening into a manhole; 

Fig. 15 is a view similar to Fig. 1, but illustrat 
ing an alternative method for loosening and re 
moving earth by mechanical means during the 
pushing of the tubular metal sections through 
the ground; . . . . . . " 

Fig.16 is an enlarged sectional view of the head 
end of the arrangement shown in Fig. 15; 

Fig. 17, illustrates certain details of the ap 
paratus which may be used within the tubular 
sections of Fig. 5; . . . . . . . . . . 

Fig. 18 is a plan view of a mechanically oper 

steel tube. 

s 

2,325,565 
outside diameter slightly greater than that of the 
concrete duct which is to ultimately replace the 

One end of each of the members 28 
may have welded thereto a plurality of cleats 
as at 38 at spaced points around its periphery 
for holding the section in alignment with the 
next succeeding section. If the series of tubular 
sections is to be used according to a method in 
which they are to be withdrawn by pulling, rather 

20 than pushing the same out of the earth, then reach of the portions 38 may be formed with re 
- cessed or cut-out-areas such as holes: 39, for en 
gaging suitable protuberances or studs as at 49. 
on the next section. The cleats 38 may be suffi 
ciently flexible outwardly, to yield and snap into 

- place in interengagement with the studs as at 
40 when the next section is applied. 

is . The first or head end section of the steel tub 

20 
-. ated scoop or shovel which may be used within . 
the tubular sections of Fig.15; Figs.19 and 20 respectively comprise sectional 
views taken substantially along the line 9-9 
of Fig.17 and line.20-20 of Fig.16; . . 

Fig. 21 is a view showing an alternative ar 
i rangement of the apparatus for casting the con 
crete duct in situ, as the tubular metal sections 
are being withdrawn; ... . . - . - Fig.25 is a sectional view taken substantially 

Fig. 23 is a view illustrating the apparatus as 
:20 

of a subsequent stage in the operations accord 
Fig. 24 is a sectional view taken substantially : along the line224 of Fig.21, 5 

Referring now to Figi, a concrete under 
ground manhole is indicated at 25 which may be 
constructed in a suitable known manner. This 
manhole may be located at a substantial dis 

- - - ilar manhole as at 26 and 

aga hole as at 27 through the con comprise cut 
screte of a side wall of the manhole 25, and through 4 
this hole a series of tubular metal sections as at 
28 may be successively introduced and pushed 
through the ground in the direction of the other 
manhole 26, as by means of a hydraulic jack. 29 
operating on a notched rail assembly, as at 30. 

is end, the first step may 

ing which is to be pushed into the earth, may 
preferably be of a somewhat more rigid construc 
tion such as shown at 28' in Fig. 10. That is, this 
member may have thicker walls to better with 
stand the engagement with obstructions, and if 
desired, the advancing edge of this member may 
be suitably beveled as at 42 for effectively cut 
ting into the earth. The member 28 at its rear 
edge may be formed with suitably apertured lugs 
as at 43 for the same purpose as the cleats 38, 
on the member 28. . . . - 
... In some cases where... the distance through 
which the series of tubular members are - to be 
pushed, is relatively short, the earth accumu 
lating within the series of tubes may be removed 
to the extent necessary manually, as with long 
handled shovels, by a workman standing in the 
manhole as at 25. In other cases, as where the 
earth is relatively soft or sandy, it may be un 
necessary to take any special steps to remove . . 
the earth from within the tubes as the same are 
advanced. In many cases, however, in order to 

... prevent building up of excessive pressures on the 

5 in 
This hydraulic: jack may be operated manually or 
by a suitable motor driven oil pump as at 
connected thereto by pipe 32. . . . The hydraulicjack 25 and the notched rail 30 
on which the same operates, may be of a suit 
able known-type, supported as by jack screws. 33. 
extending to the bottom of the manhole. Pieces 
of steel of substantial area as at 34 may be ap 
plied respectively to opposites side, walls of the 

C} manhole to distribute the pressures due to the 
duct pushing operations. That is, the-notched 
rail assembly 30 may be clamped 

alignment along the direction of the desired travel 
of the duct, as that the rai at its respective 
34. The hea 

f 
the ground. 

further detail in Figs. 
- . the tubular sections 28 may 
example, a -cylindrical steel tube ha ving an 

wedged in 
the proper 

he use of a jack screw 35 or 
- ssembly 30, . 

ends, presses against the plates 
lead 36 of the hydraulic jack may 

engage a suitable metal plate as at 31, which in 
spartially covers the rear end 

tubular sections : 
8 and 9, comprise. 

3 : 

i. i 

tubular casing as it is being pushed, it will be 
preferable to provide means for softening the 
earth at the head end, and to also carry the 
dislodged earth back to the first manhole. In 
Fig. 1, a water-sluicing arrangement is shown 
for this purpose and which may comprise an 
annular hollow ring as at 44 firmly fitted within 
the head end tubular section near its advancing 
edges. This ring may be supplied with water 
under relatively high pressure as from a pump 
45, or other suitable source, connected through 
sections of hose or piping as at 46, 47 coupled. 
to an intake Opening as at 48 in the ring 44 
(Fig. 4). As shown in Figs. 3 and 5, the ring. 
64 may have an inwardly directed annular and 
conical Surface 49 positioned at an oblique angle 
in respect to the head end of the steel tubing 
and formed with a series of water jet outlets as at 50 at spaced points around the ring and 
so as to project streams of water into the earth 

casing, or its path throu . - 
earth outside the path of the casing is not ma 
terially disturbed. The inside of the ring 44 may 

for softening and loosening the same and thus 
minimizing the obstruction of the steel tubular 
sections as they are advanced. With the jet 

5 openings 59 as shown, the action of the water 
is substantially limited- to the confines of the 

its path through the earth, so that 

be also formed with a rearwardly directed an 
nular conical surface as at 5i, also having at 
Spaced points a series of water jet outlets as: at 52-for further softening the dislodged earth 
tg permit the same to readily pass back through 

5 the open central area within the ring 44 (Figs. . 

  

  

  

  



2,826,585 3 
... A rear vertical surface as at 53 may manhole 26. An opening as at 27 should be 
rovided on the ring 44 with jet open cut through the side wall of the manhole 26 at 

at 54 pointing directly back toward the the proper place to permit the head end of the 
sluicing back the dislodged earth. series of tubes to enter; this manhole. When 

. . . . . he series of tubular sections is of sub-5 the series of tubes thus extends continuously . 
stantial length, it is desirable to sluice back the from one manhole or accessible location to an 
dislodged earth at several successive stages. For other, the water supply may be disconnected and 
this purpose one or more additional sluicing rings steps may be taken according to Fig. 7 to grad. . . . 
as at 55 (Fig.2) may be provided at suitably sually push the metal tubular sections out of . 
spaced points. The rings as at 55 may be pro- 10 the cavity formed thereby, and to replace the . . . 
vided: - for connection to same, section by section with a concrete duct. . . 

One example of the multi-duct concrete sec 
tions which may be used in connection with this 

Vitus IVI, invention, is illustrated in Figs. 12 and 13. These on through pipes as at 47 to the succeeding ring 15 sections may for example be about four feet in 
or rings. The rings 55 may be generally similar length and with an outside diameter of 15 or 16 
to the ring 44, but nee provided with inches. The particular form here shown has 
jet openings as at 54 rearwardly for six longitudinally extending cavities or 4 inch 
sluicing the earth-b - - - - - - - to ducts, as at 62 arranged in 'spaced positions an 
the manhole 25. - - - - 20 nularly around a seventhi or center 3 inch duct . . . . 
In some cases it may be desirabl as at 63. The ends of these concrete sections, 

in the example here shown, are so shaped as to 
3 hold the successive sections in alignment and 
in interengagement, and at the same time the 
joints for each cavity are displaced somewhat i? . 
in respect to the joints f adjacent cavities, - 

e will not be any direct passage. 
wo, cavities such as would permit. arcing between electrical conductors in adjacent 

30 cavities, should breakdown of the insulation oc 
cur. That is, the joint areas for alternate outer 
cavities such as 62,62a and 62b, may; extend. 
out further than the joint areas for the int. of the sluicing rings may be vening cavities as at 62c, 62d carried on simultaneously, or alternately, as con-35 

5 

the wate ision of 

takeside of the pump 45, whereby a substantial 
part of the water used for the sluicing operations: 
may be recirculated with a considerable saving 
of expense in some cases. The earth which set 

the manhole 

  

  

  

  

    

  

  

  

  

  

  

  

      

  

  

  

  

  

  

    

    

    

  

    

    

  

  

  

  



- necessary by the use of couplings as at 78, to 

thus advancing the cutter member 11. 

rope 82 passing over a pulley as at 83 mounted 
upon the sleeve 14, and thence back through the 

4 
same time that additional sections of the con 
crete duct are being applied in the manhole 25. 

: At the point where the last tubular steel sec 
tion engages the first concrete section, a suitable 
adaptor. member as at 69 should be inserted. 5 
This member may be made of wood for example 
and have one...face shaped to engage the rear 
edges of the steel section and its other face 
shaped to engage the forward end surfaces of 
the first concrete section. Thus this adaptor 10 
member will serve to protect the irregularly 
shaped forward end surfaces of the concrete. Sec 
tion against being cracked or broken by: the 
edges and cleats on the steel section. The head 
36 of the hydraulic jack may also be equipped 
with a suitable face plate 70 shaped to engage 
the rear-end surfaces of the concrete sections. . . 
: Instead of using the Water sluicing. arrange 
ments: as of Fig.1, while the steel tubular sec 
tions are being pushed into place, suitable mechan 
ical means may be provided as shown in Figs. 15 
23 inclusive, for loosening the earth and carrying 
the same back to the first manhole. This ar 
rangement may include a rotatable cutter mem 
ber as at f mounted on a shaft as at 72 having 

: a threaded portion as at 73 for engaging the 
threaded interior of a sleeve.74. The sleeve 74 
nays be; supported in a central location within 
the tube 28, as by a plurality of web plates : 5, 
6, 1 extending to the insidewalls of the so 

: tube 28. . . . . . . . . . . . . . . . . . . " 

20 

...: The shaft 12. may have a number of sectional . 
extensions as at 12, which may be attached as 

have the shaft extend back into the manhole 25. 
... As more sections of the shaft are added, and as 

the sections: of steel casing are pushed into the 
ground, it may also be desirable to insert at 
spaced points within the casing, a plurality of 
spider-like shaft supporting members as at 79. go 
Further details as to the construction of these 
members will be explained hereinafter in con 
nection with Figs. 17 and 19. The shaft 2 is adapted to be rotated either by motor or by 

45. a manual means, which may be applied either to 
the shaft 72 or one of its extensions. 72' within 
the manhole 25. As shown in Fig. 15, the shaft is 
rotated-manually as by means 80, which may be . 

- in the form of a wrench applied to the end of the 
outermost shaft section 12'. Rotation of the 

... shaft. 12 in one direction will cause the threaded 50 
... portion 13 to advance in the threaded sleeve 14, 

- - 1 in respect 
to the steel tubing as the cutter member rotates - 
in the earth. After the cutter member has been 
thus advanced for some distance, it may be re 
tracted by rotating the shaft 12 in the 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 advanced to dislodge and 60 
loosen further earth. . . . . . . . . . . . . . ; 

... The loose earth which accumulates 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 
erably, shaped with an arcuate cross section to fit 
the inside bottom walls of the steel tube 28. 

is dirt pan may be drawn forward as by a wire 

series of casing tubes to the manhole 25. The 70 
pan may be withdrawn back to the manhole 25 as 

Figs. 16 and 20, means are pref SS . . . " - .- -- - - are pref members as at f 9, which may have suitable 
bly d as for example on one of the web ... tral bearings as at fi O for the sha 

5 - - - - - - - - - - - members TT for releasably clamping the parts 

Water, Sand and cement mixture. . . . . 

and through the head piece 100. A suitab 
pling member as at 08 may then be fi ... ." 
head end of the shaft, for carrying the first of 

2,325,565 - - - - 

supporting the cutter member at a desired posi 
tion within the head end of the tubular casing. 
This means may comprise a clamping shoe as at 
85 pivotally supported on a pair of cam members. 
86, the middle portions of which cana members 
may be pivotally supported as shown on each side 
of the web 77. The inner ends of these cam 
members as shown may be attached to operat - 
ing cords or cables as at 87 and 88, the latter 
passing over a pulley 89, and thence 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 
will be brought into clamping engagement with 
the top inside: wall surface of the casing and thus 
hold in position the parts for supporting the 
cutter. The clamping shoe 85 may be released 
by pulling on the cable 88. . . . . . ... 
The spider member 79 for supporting the sec 

tions 72 of the shaft, may similarly be provided 
..With releasable clamping means as shown in Figs. . 
17 and 19, and including clamping shoes, as at 
99, can members as at 9, and a cam-locking. 
member as at 92. If desired, cables or ropes may 
be attached to the members 9 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 obstruc tions, such as large masses of rock, the dirt re 
moval equipment such as shown in Figs. 15 to 20 
inclusive, may be removed and then suitable 
known forms of compressed air rock 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 use of a long sectional handle, into operat 
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 
taneously casting in situal concrete duct extend 
ling continuously from one manhole to the other. 
Assuming that the series of tubular casing sec 
tions have been pushed through the ground so . 
that the head section 28 protrudes into the 
manhole 26, then a head piece as at 100 is ap 
plied thereto. This headpiece may be accom 
panied by a mixing chamber, as at . Of con--- 
nected by a water pipe 02 to a water pump or . 
other Source of water supply, as at 03. A pipe 
or hose 104 is also connected into the mixing 
chamber et and may extend to a suitable device. 
as at 85 for supplying a mixture of compressed 
air, dry sand and cement, so that when this mix . . . 
ture arrives in the mixing chamber, a and is 
mixed with Water, concrete is formed, which may be forced through an opening as at G6 through . . . 
the headpiece IOO. The pipes-102 and G4 may 
be in the form of hose or pipe sections as de 
sired, and each may be provided with suitable 
Valves as at 02 and iO4', for adjusting the 
Before the ingredients of the concrete mixture 

are admitted to the mixing chambers, a sec. 
tional rotatable shaft as at 97 may be installed 
So as to extend all the way from manhole 25 to . . 

- 2 cou 
en be fixed to the 

9. a series of rotatable mandrel sections as at The Sections of the shaft fot as introduced, may 
be surrounded at spaced pointsb. a .- . . supporting 

may be provided with apertures allowing passage 

  

  



of the pipes 02 and 04 therethrough (see Fig. 
22). With the apparatus assembled as above de 
scribed, the hydraulic jack 29 may be turned 
around as compared with its position in Fig. 1 
or engaging the apertured cleats as at 38, so 
that when the jack is operated, the series of 
tubular casing sections will be withdrawn toward the manhole 25. In the first instance, the cas 
ing sections are withdrawn so that the head end 
is a short distance from the manhole 26, where 

plate 2 to prevent the concrete mixture from 
being blown into the manhole 26. The suppl 
of dry sand and cement mixture and also the I water supply may now be connected for form 
concrete in the mixing chamber Of... The con 
crete will be blown into the space surrounding 
the mandrel fo9 as shown at 13. Meanwhile, 
withdraw the tubular casing sections further. 
At the same time, the shaft OT may be rotated 
lever 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, it will be apparent that they 
may be removed one by one, by temporarily de 
taching the hydraulic jack which may then be 
suitably advanced along its notched rails and 
attached to the next casing section. Meanwh 
if desired, sections of the hose or piping O2, fo4. 
may be removed, as also may sections of the 
shaft 07, and the supporting means therefor 
from time to time. Fig. 23 illustrates the jack 
29 in a position which it will assume just befor 
one of the casing sections, with the sections of 

Out: to piping and shaft therein, ar 
Just before the mandrel section 109 is about . to disappear into the surrounding concrete, an 4 

I additional section as 109 may be secured thereto 
as by coupling means O9. Further mandrel sections may be similarly applied as necessary 
during the further withdrawal of the casing sec 
tions. The number of sections of the mandrel 
which are to be added to the first section, will depend upon the speed of withdrawing the cas 
ing 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 5 
one or more sections of the mandrel may be used. without any provisions 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 mandrel may be equipped go 
with suitable electrical heating elements for has 
tening the initial setting of the concrete. As 
shown in Fig. 23, two cold mandrel sections are in place, followed by a third section provided 
with heating elements as at t5. These elements 65 of said series and sluicing with water the ob. 

stricting earth back through such series of tube may be connected for example through a suitable 
swivel plug connection f6 and wires 1 extend 
ing to a suitable source of power in the manhole 
2 or outside to some other source. If desired, 
sections may be similarly heated. . . . . . . 
After all of the casing sections have been with 

2,325,565 

and provided with suitable hook means as at ff, 5 

0. - - - - - - - - 

- - - - - - - finished concrete duct. upon the opening in the wall of manhole 26 sur 
rounding the mandrel fo9 may be covered by a tail with respect to p. - - - - - - 

- - - - - - - - - it will be understood by those skilled in the art 

20 the hydraulic jack may be operated to gradually 
cured by Letters Patent is: 

I as by a motor in manhole 25 or manually as by a crete duct, which comprises pushing from one ac 
5 cessible location, into solidly compacted eart 09 within the body of concrete f3. Vent holes. 

location, meanwhile moving obstructing earth 
back through said series of sections to said first 

proximating that of the casing sections, pushing 

sively to the other of said locations, whereby the 
tinuous series of the duct sections. 

Crete duct, which comprises pushing from one 

tinously to a second accessible location, mean. 5?) 

said locations, and gradually pushing the con Crete duct into the earth cavity occupi 
55. 

duct sections, which com 
through the ground from one manhole or the 

concrete duct sections formed for end-to-end in 
in some cases more than one of the mandrel 70 he metal sections, and pushing the metal sec 

...s.: tions out of such cavity with said concrete duct 
sections. . . . . . . . . . . . . . . . . drawn into manhole 25, the mandrel sections 

may also be withdrawn; into this manhole, as 
will readily be understood. It will be apparent 
that the mandrel sections should have an exter 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 
casing in the earth. The diameter of the man 
drel sections will also of course be substantially 
the same as the desired internal diameter of the 
While the invention has been described in de tail with respect to particular preferred examples, 

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 therefore in the 
appended claims to cover all such changes and is 
modifications. . . . . . . . . 
What is claimed as new and desired to be se 
1. Method of installing an underground con 

successively, a series of end-to-end hollow metal 
casing sections until such series extends from said location continuously to a second accessible : 

mentioned location, and thereby initially forming 
a continuous cavity lined by said sections between 
said locations, then successively introducing at 
One of Said locations a series of end-to-end con 
rete duct sections, having a cross section ap-- 

said series of duct sections into the cavity formed 
...by said casing and against an end of the series 
of casing sections, and thereby pushing the series 
of casing sections out of such cavity and succes 
casing sections are finally replaced by a con 

2. Method of installing an underground con 
accessible location, into the earth successively, a 
series of end-to-end hollow metal casing sections 
intil such series extends from said location con 

While moving obstructing earth back through said 
Series of sections to said first mentioned location, and thereby forming a continuous cavity between 

' ' ' ' . . . . . . . . . . . " ' " ' avity occupied by the 

metal Sections, and at the same time pushing the 
netal sections one by one out of such cavity by 
forcing the concrete duct againstone end of the 
eries of metal sections. . . . . . 
3. The method of installing a series of concrete 

comprises first pushing. 

like to anothe omplete series of interengag 
ing metal tube sections while projecting streams of water forwardly into the earth at the head end 

ections, then pushing a complete series of the 
erengagement, into the earth cavity occupied by 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  


