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UNITED STATES
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PATENT OFFICE

HARRY A, JOHNSON OF CHICAGO ILLINOIS

PIPE I’USHING MACHINE

‘Apphcatlon ﬁled ’November 16, 1927, Serial No. 233;536.

; My 1nvent10n relates ) machme for lay-
1ng plpe by a Inethod known s plpe push-
ing”.
L It relates more partlculm ly toa mechanlsm
5 for pushing house service- pipes and the like
to be connectéd from the main line to the in-
terior of a bulldlng, or for the placing of
any species ‘of pipe where there are obstruc-
_; tions to be encountered when digging an or-
10 dinary trench. The: usual difficulty in in-
stalling service pipes is that the pavement in
the street niust be torn up and this is an ex-
pensive ‘and. unsatisfactory operatlon o
The principal object of my invention is to

B provide -an: improved means for 1nst£tlhno' ‘

stich pipes. . .

Arnother object is to fp*fov1de & mechan’lsm-

quickly movable from one placée to another
.. for installing servicé pipes. .
20 . Another obJect is to pI‘GVlde a ‘mechanisrit
of this class which cin be ‘quickly. put. in
readiness for performing a .pipe pushing
operation at one location, and very.quickiy
removed ahd transported to ‘another location
‘when the pushing éperation is compléted.

“Another wbject is to utilize ordinary trac-
tor power for pushing pipés in the mannher
described. .

Another objéct i is 6 >pT0V1de 3 srmple mé:-

%

ER
with & tractér to push plpes without the ne-
cess1ty of digging a pipé trench.

Ahother object is to providé an 1mp'rovec'1»

- méchanically ‘operated pipe pusher.

35 Arother object is to provide in ‘combination

with such improved pusher, 1mpr0v‘ed means.

for handling and operating the shme.

In accomphshlno my 1nvent10n, I provide

i @ framie mounted on'a tractorof donventional
ing apart of the samé and plvoted thereto,

the pushitig unit being adapted to be sup-

ported above the street to facilitate move-
45
is provided with a pair of ‘drums driven by

%0 ment of a plpe engagmg carriage form_md a

chanical ‘structure 4dapted to. be combined:

design and having a. plpe pushing tnit form--

- mient of the tractor, but mounted to be Tow-:
ered into ‘a tremnch to receive a pipe and force-
it. through the earth in a direction deter-:
mined: bv the position thereof. The tractor- .

-the tractor ¢ngine for controlhng the move- .

part of the- unit, the connectlon frOm the
drms to_the carrlafre being by means of a
pair of cables one wound on-each drum and
conriected to opposite ends of the carriage . -
whereby reciprocatory movement is possﬂole 5

Other objects and features of the invention
will be apparent from a_consideration of the
following detailed description taken with the
accompanying drawings, wherein

Fig. 1isg fragmentary plan view of a ma- 60
chine embodying the main features of my in-

. vention; :

.. Fig 2 is a plan sectlon showmg some of
the detmls of the pipe pushing unit; :
- Fi ig. 8. is & side elevational view;: ..
Tw 4.is an-enlarged fragmentary ‘portion
of Flg 8, with the apparatus in pipe. laying
pos1t10n a, portlon thereof being shown in

£

section to bring - out the arrangement of . i
0

parts; .

Fig, 5isa plan sectlon showmcr the mount-
ing in operatlon of the pipe engaging
carriages;

Flg 6 1s a sectlonal V1ew taken along the
line 6—6 of Fig. 55 - 5
Tig. 7 is'a sectlonal view alonO' ‘the: 11ne

117 of I‘1g LY

Fig. 8 isan. end view ]OOklIIO' at the rlght
hand end of Flg 5 :

Fig. 915 a fragmentary sect1onal view 80 -
showmo a bail for hftlng the pipe laying
unit and '

“Fig. 10s a detall ofa plpe follower adapt-
ed to be. wséd when the last section of plpe 18
being laid. . 85

The embochment shown in the ‘drawings .
includes any usual form of tractor. prov1ded
with rear wheels 11, front wheels 12, a usual
form of internal combustlon ‘engine protect- :
ed under the hood 13 and a. steermg mech- €
anism, including a stéering column 14. The
usual tractor chassis is p10V1ded to which is-
sécured uprights 16—16 and, 17——-17 secured.
to-an assembly frame 18, to which is also se-
cured _brace ‘Tods 19—19 for supporting a 9
boom 21.  The boom comprises two. members
with ahgned pivots, and- operatmg together: -
as’ a_single member. ~A . pair- of tie rods
9999, extend from' the assembly frame 18 - -
and connect w1th a counterwelght 23 extend- s,
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ing from the rear of the tractor and compen-
sating for the load suspended from the boom
21.

At the base of the boom, a pair of channels
24 are pivoted and have their other ends piv-
otally connected with a pair of channel up-
rights 26 integrally secured at one end to a
pair of horizontal channels 27 forming the
main frame of the pipe laying unit proper,
and having a second pair of upright channels
28 at the other end, end plates 29 and 31 be-
ing secured to the ends of the channels 27 and
to the side edges of the upright channels..

At the front of the tractor, a power driven
drim mechanism is provided -including a
drum housing 80 forming a part of the
main frame and drums 32 and 83 driven by a
suitable gear mechanism through- a -chain
34 which receives its power from the tractor
enging; The drum 82 is provided with a

- cable 36 which forms a part of a block and
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tackle mechanism 37 suspended from the top
of the boom and provided with a hook 88
for engaging a bail 39, the bail 39 being
adapted to form a connection with the pipe
laying unit so that this entire unit includ-
ing the connecting channels 24 may be raised
upwardly in the manner shown in Fig. 1 so
that the entire mechanism may be transport-
ed from place to place by driving the tractor
in the usual manner. : c
‘Fig. 4 shows the position which the mech-
anism assumes when a pipe is being laid.

The: tractor rests ipon the paving 41 adja-

cent the curbing 42 and immediately in front
of a narrow and relatively small trench 43
which has previously been dug in a suitable
location as for example, in the parkway be-
tween the street and sidewalk. The cable
36 -is payed out to permit the pipe laying
unit proper to descend to the bottom of the
trench where it assumes a strictly horizon-
tal position as shown. ./The bail 89 is then
disconnected and the block and tackle 37 em-
ployed to return to pipe laying carriage to
starting position in a maniier which will be
made clear. - < ' S

A pipe driving carriage 44 is provided
with two double pair of rollers'46, the top set
of rollers riding along the top of the upper
channel flange and the bottom set riding

-along a liner 47 which is secured to the flange

to provide a better track for the rollers. The
carriage has a plurality of sheaves adapted
to cooperate with sheaves 49 carried on a
transverse -shaft 51 supported between the

channels 27 at the end thereof and over which-
sheaves, a "cable 52.1is trained, extending’

therefrom over an upper sheave 53. disposed

_between the channels thence over- 2 second
sheave 54 at the opposite end of the pipe lay-.

ing unit whence it is taken up on the drum
33. The pipe engaging end of the carriage

44 has a circular recess 56 which is adapted to.
receive a pipe section 57 to f(')ljce it through-

-
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the earth as shown in Fig. 4. The first pipe
to be pushed into the ground is provided with
a suitable head to facilitate its entering the
ground and to prevent the plugging of the
pipe with earth. T find that the use of a re-
ducing coupling 58 and a small plug 59
answers the purpose satisfactorily. As one
pipe is pushed in, the second pipe is joined
thereto by a standard pipe coupling 61. The
cable 62 1s secured to the pipe engaging car-
riage at 63, and extends over a sheave 64 with
its opposite end connected to a hook 88.
- In the operation of the mechanism, the
trenches 48 are previously dug in a position
in which a pipe is to be laid and the proper
number of lengths of pipe 57 are placed at
the trench to be laid by the machine. The
operators of the machine are given a route
to follow and drive along the street 41 at a
normal rate of speed until they reach an open
trench where they stop long enough to lay
the pipe. They then proceed to the next
trench and continue the operation, with
ordinary speed of operation and conditions,
laying a good many hundred feet of pipe in
one day. ' _
When reaching a trench, the tractor is
driven up to it and the pipe laying unit
lowered in the manner described. The bail
89 is then removed from connection with the
pipe laying unit and also removed from the
hook 88. . This hook is then connected to the
cable 62 and the drum 32 driven until the
carriage 44 is'in approximately the position
shown in Fig. 4. The length of pipe 57 is

33 actuated to draw the carriage toward the
end of the pipe until it engages in the circular
aperture 56. The pipe is then lined up in all
directions so as to point directly to the spot
where it is to emerge. The drum 33 is again
turned to force the pipe 57 inwardly as far
as the carriage will drive'it. The carriage is
then withdrawn again by operating the drum
32, the second length of pipe 57 connected to
the first by the coupling 61 and the operation
repeated. - When the last length of pipe is
reached, a follower 66 (Fig. 10) is inserted in
the free end of the pipe, the other extending
end of the follower being engaged by the
carriage to drive the pipe as much farther
as desired. ' ,

If desired, guides may be provided for the
pipe to insure its movement in the proper
direction. In this' connection, I show the
end plate 29 cut away at 29« to form such a
guide. - I have found, however, in actual
practice that it is advisable to level by hand,
no matter how accurately the guides are
placed because irregularities in the street on
which the tractor is resting and other con-
tributing causes, may throw the pipe laying
unit slightly out of line.  For this reason,
practically a guide is of not very great con-
sequence because the pipe must be lined up
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“then placed against the ground and the drum -
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anyway to begin Wlth and after it has pene-

trated the earth some dlstance, the earth it--

self acts as a guide.

Although T have described the detaﬂs of
one embodiment of my invention, it is obvious
that the invention-is not restrlcted to this

partlcular form and no limitation -is made.

except as defined in the appended claims.
" What I claim as new and desire to secure
by United States Letters Patent is:

1. In a pipe pushing machine for forcing
a service pipe from-a trench through a sec-
tion of earth, a motor driven vehicle having
power take off means, a pushing unit secured
to ‘the wvehicle- and adapted to be extended
into the trench, a reciprocable pipe engaging
carriage on said unit, a pair of drums car-

ried by the vehicle, means for driving the

drums from the power take off means and
cables connected to said drums and to oppo-
site ends of said carriage for operating the
same.

2. A pipe pushing machine for forcing a

service pipe from a trench through a section .

of earth, said machine comprising a tractor,
a super—structure carried at one end of the

tractor, a boom supported by said super-

structure and forming a part thereof, an
auxiliary boom havm(r one end p1voted at

the base of the boom, a pipe pushing unit

having one end pivoted to the opposite end of

~said auxﬂmry boom, and means for suspend-

ing said unit and auxiliary boom from the

outer end of said boom to raise the unit for -
transportation by said tractor or to lower the

same into operating position in a trench.
- 8. The combination defined in claim 2 with

a counterweight on said tractor and a tie rod:
forming a part of said super-structure, and

connected from said superstructure to said
counterweight.

4. A pipe pushing machine for forcmo a
service pipe from a trench through a section
of earth, said machine comprising a vehicle,

5 a superstructure carried by the vehicle, a

boom forming a part of the super- structure,

an auxiliary boom pivoted at one end to the.
‘base of the boom, a pipe pushing unit con-:
nected to the opp051te end of said auxiliary

boom, and means adjustably connecting the
auxiliary boom and plpe pushmg unit to said

boom. -
5. In a pipe pushing machme, a tractor

having power take-off means, a driving drum-
5 mounted on the tractor, dr1v1ntr means from

the power take-off means to the drum, a pipe
pushing unit with a pivoted connection -to
the tractor, and cable means connected to the

pipe pushing unit and actuated by the drum :

for operating the pipe pushing unit.

6. In a pushing machine, a power driven
vehicle adapted for relatively rapid move-’

ment from one position to another and having
power take-off means thereon, a pushing unit

5 carried by the vehicle, means forming a piv-

otal’ connectlon from the vehlcle to. the it

for raising or lowering said unit to pushing

posmon and assisting 1n supportlng ‘the same

during transportatlon, said means 1nclud1n
table: opemted means for operating sai

pushing unit, and means for driving sald

‘cable from said power take-off means.

7. In a pushing machine, a framework in-

’cludmg a_ super-structure, a boom" plvoted
at one end to the framework, a pushing unit-
,plvoted to the opposite end of the boom, a

carriage shdably mounted on' the pushing

unit, a pair of drums rotatqbly mounted on
fthe framework cables on the diums and hav-.
1ng connectlons to oppos1te ends of the car- g
‘riage for operating the same, a sotirce of.

40

K

[P

power posmoned on the frameiwork and driv-- -

ing connections from said source of power to
said drums and said boom.” '

8. In' & pipe pushing machine, a power g
operated vehicle provided with power take-.

off means, a pipe pushing unit having a piv-

oted. connectlon to said vehlcle, a drurn frame ..

secured to the vehicle, a pair of drums car-

ried by said-{fraine, cables on the dfums con-
nected to operate said pushlng unit and-driv-
ing connections from the power take-off
means to said drum. .

9.'In a pipe pushing machine, a pushmg
unit iricluding horizontally disposed frame
members, pipe supportlng and guiding means
thereon, a carriage movable on the frame
members, a plurality of sheaves disposed at

the ends of the frame members, cables trained ...

around the sheaves and connected at two

160

points to the carraige for advancing or Wlth- :

drawing the same.
10. The comblnatlon with a pipe pushmg

unit as defined in claim 9 of a transporting .

power operated vehicle with power take-off
means, a frame on the vehicle and including
a housing for a pair of drums, a boom hav1n<r

105

one end pivoted to the frame and the other ,

end pivotally secured to the pushing unit,

~one of said cables being connected to one of

the drums and the plvoted boom and extend-
ing along the same for direct connection. to-

110

the carriage to operate the. carriage in one -

direction, the other cable extendmg from .
the other drum.and over the framework to 1

support, raise or lower the pushing unit and.
pivoted boom and also adapted for making
a connection to the carriage for movement

of the carriage in a reverse direction, and -

driving connection between the drums -and
said power take-off means.

11. Apparatus.of the class described com-
prising a bed adapted to be placed in a trench,-

said bed having guide flanges, a pipe push-

ing member gulded by said flanges and slid-
able longitudinally of said bed sheaves at
one end of said bed, additional sheaves car-

ried by said slidable member, a cable passing

over said sheaves and a power actuated means
for winding said cable to move said slidable .

120
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member along said bed for forcing a pipe or
the like inito the earth at one end of the trench.
12. Apparatus of the class described com-
prising a bed member formed of a pair of
s spaced longitudinal members having upper
© inwardly directed flanges, sheaves adjacent
each end of said bed member, a pipe pushing
member disposed in said bed and having
rollers coacting with said flanges for guiding
10 said pushing member, sheaves carried by
said pushing member, and a power actuated
cable passing around all of said sheaves for
driving said pushing member.
13. Pipe pushing mechanism comprising
15 a bed formed of spaced longitudinal flanged
members, end plates secured to said members,
a power actuated pushing member movable
longitudinally of said bed, said pushing
member having rollers coacting with said
20 flanges for guiding said member, the forward
- end plate having a recess the bottom wall of
which serves as a guide for the pipe being
placed and a socket device on said pushing
member for engaging the rear end of said
25 pipe, said other end plate serving to abut the
" rear wall of a trench to prevent counter
movement of the bed during the pushing
operation. ‘
In witness whereof, I hereunto subscribe
30 my name this 14th day of October, 1927.
‘ "HARRY A. JOHNSON.
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