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PATENT OF'FICE

PIPE PUSHER
John H Abramson and Edwin, C Swanson, Rock-

ford, IIL,

assignors to Greenlee Bros. & Co,

Rockford IIL; a corporation: of Illineis - = -

Appllcatnon January:6, 1936, Senal No. 57 661

110 Glaims.:

Thxs mventmn relates {0 ﬂuld operated devices
and has partwular reference to.a machine for
pushlng pipe and the like through the ground.

* An important.cbject of the invention is to pro=

5 -Vide a pusher having a generally improved mode

of -operation ‘and structural characteristics in-_

cludmg improved. means for :accomplishing step

by step. operatlon improved latching means, and .
an improved structural: cooperation between the

pusher and the pipe being operated upon.

Other objects ‘and advantages will become ap-
parent from the following descrlptlon and the ac-
companying drawmgs in which— ‘

. Figure.1 is " side elevation of the pushe1 10-‘
cated iha pit in its normal operatmg position;:

Pig. 2is'a séction on the line 22 of Figure 1;

‘Fig. 3 is a’'section on the hne 3—3 of Figure 1;

Fig. 4 is a section on the line 4—A4 of Fig. 3;

.PFig. 5 is a view similar to Fig. 4 showmg the
20 parts in moved position; :

© U Pig. 6'is.a fragmentary top view of the rear
portion of the pusher, and". ;

Pig. 7 is a section on the line 1--1 of Flg 6

The present invention relates to a.device of.

the general nature shown in our Patent. No.
1962 228, wherein a pipe. or similar article is
pushed through. the ground.in a step by step
fashion by means of a hydrauhcally operated. pis-
ton or. pistons.which are alternately projected
30. marily to improvement in the structural features
and .mode . of operation of such:a device,:

- Directing attention first to. Flgure 1 wherein"

a typical plpe pushmg installation is,. portrayed :
the unit.is shown ‘positioned in a pit 9 formed in.
the ground [ 1 ‘adjacent to a concrete pavement

12 or similar surface obstructlon under which . a

pipe is to.be pushed A base de51gnated gen-:
is supported on plank. or similar.

-erally by 138,
supports 14 and 15 on the ﬂoor of, the pit. The

4
‘rear ‘enid of the base .13 bears agalnst a backing

>

timber 16 through an intermediate backmg pla.te .
A carriage 18 is positioned on' the frame {3

41,
and 'is ‘adapted to .be. moveéd toward the. right
5 facmg Figure 1, throun'h a. succession of pushmg‘
. ‘strokes. The forward end ‘of the carriage I8

has an abutment 19 ‘adapted to bear against a

clamp. designated generally by the numeral 21
normal]y carried on the pipe.

to a cross plece 25,

o
C!

and retracted and this invention relates .pri-;

“This clamp may .
50 advantageously ‘consist of a pair of .cleyis mem- .-

bers 22 and’ 23 (Flg 3) ‘pivoted .as shown at. 24 =
The ends of the clevis mem-: .
bers 22 ‘and. 23 opposite the pivot: pins 24 are
slotted as shown at 26 and a threaded pin 27 is
plvotally secured 1n the clev1s member 22 as3

(CL 2.)4-—29)

shown at 28 so as to swing in: the slots 26 to the
position shown-in. Fig. 3 wherein: a.nut 29 may
be - screwed. .down :to. clamp the clevis - pieces
-against the pipe. sothat movement of:the car-
riage 18 will be-transmitted to the pipe through ‘5
the clamp 21. The carriage 18 is provided -with
a-pair of spaced pistons: 3{ and .32 positioned at
opposite sides of the.carriage in cylinders 33 and
34, the outer ends of the pistons being intercon-
_nected by -a_yoke 35 attached to the pistons by 19
means of pins 36.and 37:in a manner: presently

to. be. described . in further: detail. - Injectors: 38
and-39 -are positioned-on the.carriage adjacent
opposite. sides  thereof and are. provided with
plungers 41.and 42 .of .different displacements ;5 -
so as to pump different quantities of oil into the
cylinders of the carriage-when: reciprocated by

... means of handles 43 and 44.carried on levers 45

and 46 and articulated on links.47.and 48 at the:
top -of the carriage. ; The carriage is recessed as
shown at 49 intermediate its sides o provide ‘a
depression: for the. reception. of the:pipe being
acted upon, . indicated :in this instance by the:
numeral:20. Handles 51 and 52 on opposite sides’
of . the carrlage serve. for manual handlmg of the:
device. ‘

Referring now more partlcularly to Pigs. 4 and
5§, the pistons.31 and 82 carry a head 53:at their
inner end. to which a packing 54 is -attached by
means of a screw 55:and a plate 56." The Tear-

ward part- of the plston is of:smaller, diameter to 30
provxde an ‘annular. recess -51; within: which a
coiled spring .58 .is posxtmned one . end of :the:
spring bearing ngamst -the head 53 .and the op--
.posite end bearmg agalnst a;washer: 59 which .in
turn bears against packing. nuts 61 threaded into.
the end of the cylinder. ‘The injectors 38:and 39
are: .threaded into seats 62 and: 63 (Fig..2) and
serve to draw 011 or other liquid. from. a. reservoir
64 by way of channels 55 and pass the same into
the ¢ylinders 33.and;34, the cylinders being inter-"
connected: by. a channel ‘66 (Fig: 2): so.as to-
equalize the pressure:in the two. eylinders. ‘As
oil . is pumped mto the cyhnders the .carriage:
moves, forward .from ‘the position shown:in. Fig.
4 into" the pos1t10n shewn in. Fig. 5, simultane-
ously. compressmg the springs 58, which springs
serve to return or: draw the plstons back into.the:-
cyhnders into the posnnon shown in Fig. 4 when
‘the fluid is released from the cylinders: ‘
The base 13 .may advantageously comprise .a .
‘raﬂroad rail*into which:have been cut.a plurality
of equally spaced cross slots 6T on the.upper sur- -
face. thereof.: THe .carriage: (8, slides along" the
surface of this rail as.best shown in Fig.:2, the .
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carriage having a recess 68 for the reception of
the upper portion of the rail, and a pair of ribs
69 adapted to be received below the upper por-
tion of the rail so as to retain the carriage
thereon. During the pushing operation, that is,
while fluid is being injected into the cylinders,
the pistons are held against movement while
the cylinder arnd carriage move forward to exert
a pushing. pressure against the clamp 21." The
pistons: are held against’ movement through the
agency of the yoke 35 best shown in Figs. 6 and 7.

. Openings Tl and T2 in the yoke serve to receive

156
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reduced ¢1ds 73 and T4 of the pistons 31 and 32,
the openings 71 and 72 being considerably larger

_than the reduced ends of the pistons so that the

yoke may have a tilting movement thereon in the
manner shown in Fig. 7. The pins 36 and 31
pass through the reduced ends of the pistons and
through openings 15 and 1§ in the yoke which
openings are also of considerably  greater size
than the pins whereby the aforementioned tilt-
ing movement of the yoke is permitted. Flanges
11-and ‘18 on the pistons are so positioned as to
bear directly against the forward side of the
yoke during a pushing stroke so that the pressure
is' transmitted directly from the collars to the
yoke and not through the pins 36 and 37.. The
rear end of the yoke 35 hasa downwardly pro-

jecting portion: 19 adapted to ride along the up- .

per surface- of -the-rail and’ to drop into the
notches-87 so as to latch the yoke against back-
ward movement under the pushing pressure; the
forward edge 81 of this projection being sloped
so that when the yoke is drawn forward the pro-
Jection- 18 will be. liftéd out of the slot 67.

A second latch member 82 is articulated on a
pin 83-at the rear of the carriage I8 in such po-
sition that it rides along the upper surface of

the rail. - This'latch hds a notch engaging por-

tion 84 and a cam portion 85 adapted to cooperate
with.a cam portion 86 on the yoke 35 so that when
the-yoke is drawn up to its forward position with
respect to the carriage by action of the springs
58, the.cam portion 86 will engage the cam por-
tion 85 .and hold the slot engaging portion 84
out of engagement with the top of the rail as
shown in Fig. 7. - : : S

-In operation, the pusher is positioned in the pit

“in'the manner shown in Figure 1, the clamp 21

50
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60

65 .
"18:with: the clamp 2. The injectors are oper--

" 43 and 44.are depressed-to release’ the liguid in :

70

&

is placed on a pipe and the pipe lowered onto fthe
carriage. : A guide block 81 may advantageously
be provided to guide the forward end of the pipe.
In view of the fact that the upper side of the
carriage is opén, the pipe may be lowered di-
rectly into its pushing position regardless 'of the
position of the carriage 18.. The position of the
clamp 21 is then adjusted so' that the forward end
of the. carriage will bear against the same.- With
the projection:19 of the yoke 35 engaged in one of
the cross slots of the base 13 as shown in Fig. 4
the handles 43 and 44 are reciprocated, pumping
liquid into the cylinders 33 and 34. Since the pis-
tons 31 and 32 are incapable of backward move-
ment, the carriage is propelled forward forcing
the pipe forward through ¢ontact of the abutment

ated until the latch 82 drops into the second cross
slot ‘as'shown in Fig..5. Thereupon the handles

the cylinders in ‘the manner- described in our
above ~mentioned ‘patent, -upon the release of

which the springs 58 cause the pistons fo move to--

ward the right facing Figs. 4 and 5 drawing the

yoke 35 forward until the projection 18 drops into

the "next- succeeding cross- slot of the rail.

"ward end of the.cylinders.

2,080,104

Thereupon the handles 43 and 43 are again re-
ciprocated moving the carriage forward through
the next step or until the latch 82 drops into the
next succeeding cross slot. In this manner the
carriage is moved forward in a step by step
fashion pushing the pipe forward in the same
manner. When the carriage 18 reaches the for-
ward end of the base {3 it is necessary to return
the pushing unit to the position shown in Figure 1
under which circumstances the handles 43 and

-84 are depressed permitting the fluid to flow

from the cylinders back into the reservoir 64 and
the springs 58 to. return the pistons to the for-
However, instead of
raising the handles 43 and 44 and stopping the
return of the pistons when the projection 19 drops
into the next succeeding cross slot of the base,
the handles are held depressed until the yoke
35 engages the pawl 82, whereupon the pawl 82 is
raised by contact with the cam surface 86 of the
yoke. ‘Thereafter the yoke 35 is manually raised
and the carriage manually moved backward on
the base to its redar position. Likewise, the clamp
2f is moved on the pipe to a new position and
the step by step pushing coperations previously de-
scribed are repeated. When a length of pipe has
been pushed into the ground sufficiently to per-
mit of the attachment of a further length of
pipe at the rear end thereof, successive lengths of
pipe are added as shown in Figure 1.

Our device offers a number of important ad-
vantages over the constructions of the prior art
and over our above mentioned patent. For ex-
ample, it will be noted that in this construction
the pipe is pushed through movement of the
carriage rather than through movement of the
pistons.and the repositioning of the yoke 35 and
its attached latch portion is occasioned by oper-
ation of the springs 58. The advantage of this
mode of operation is the fact that the carriage is
caused to move by the very high hydraulic pres-
sure in the cylinder and consequently any bind-
ing action which may take place between: the
base and the carriage tending to interfere with
the movement is relatively small with respect
to the power being applied. Such binding action
frequently occurs because of a small movement
of the position of the pipe 20 being pushed, which
change in position may result from a variation in
the resistance to the pushing operation along the
various sides of the pipe. When this occurs the
pipe tends to twist the carriage on the frame,
causing a binding action between the base and
the carriage. However, since the carriage is
moved under the very high force developed by the
Injectors, this binding action is of minor conse-
quence, It will be seen that the only work re-

quired from the springs 58 is'that of moving the"

yoke 86 along the top:of the base f3 and that of

moving the pistons through the stufing boxes.

Since the yoke 35 is "loo'se_ on the pistons there is
no tendency or possibility of ‘it binding so that

the springs move ‘the pistons freely. Further-

more, it will be noted that the load on the springs
58 is relatively small as compared to the load
when the springs are required to move the body as
in our previcusly mentioned patent. '
Another advantage of moving the body of the
pusher during the pushing stroke lies in the fact
that the pushing pressure on the pipe need not
be released in order to draw up the yoke 35. In
other words, with the present construction, as
scon as the pawl 82 drops into a slot, the pres-
sure of the fluid in the cylinders may be re-

leased and the pipe held under this tension while'
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the pistons and the yoke 85.are.drawn up to
the next: position. - As a result of this, the move-
ment required in prior constructions to take up

- for: resiliency in.the- pipe andin the. various
-‘parts prior. to the. point where an actual mov-
;'ing pressure is applied to the. pipe, is not lost.
»'The operation of this:device is thus distinguished

from-those:in' which the: element. of the pusher
applying ‘the pushing force to the pipe must, be
moved beyond its latching position and then al-
lowed to drop back to the-latching position so
as' to relieve the-back pressure. of -the pipe on
the pusher unit. : s

~Another. -feature .of the in‘\‘lem‘:ibn“ lies in the

fact that the pipe may be loaded  directly onto -

the top ‘of the carriage instead :of 'being passed
through an opening of some sort as in;many
prior art patents. -As a result of this construc-
tion a ‘shorter pit may be employed, since the pit
need not have the additional length required. to

- glide ‘the - pusher: over the pipe. 'Furthermare,
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this construction: permits a new.piece. of pipe to

be inserted without changing the position of the
pusher unit on the base. - A still. further ad-
vantage ‘of this construction lies.in the fact that
the pushing force:is applied to one side of the
clamp 21 so that it tends slightly to tilt the
clamp and increase the clamping action. An-
other and important advantage of this construc-
tion lies in the fact that it permits of consider-
able lateral movement on the part of the pipe
without causing the body to materially bind on
the rail or base. In other words, the pipe is rel-
atively free to move within limits to adjust it-

5. self to the resistance of the earth through which

it is being pushed. :

Another advantage of our improved construc-
tion lies in the fact that the springs 58 are posi-
tioned directly in the fluid cylinders of the de-
vice and surrounding the pistons. This tends to
materially reduce the overall width of the ma-
chine and also eliminates the difficulty with for-
eign matter interfering with the action of the
springs. Furthermore, in this construction the
springs act on the compression principle and are
completely enclosed so that they cannot be con-
veniently tampered with by unskilled operators.

Another important structural feature.of the
device is the construction of the yoke 35 which
is loosely supported on the ends of the pistons
but so arranged that the pins. supporting the
yoke on the pistons do not receive the pushing
force, this being transmitted directly from. the
pistons to the yoke. Another advantage of this
construction is the arrangement whereby the
pawl 82 is actuated by the yoke 35 to permit the
pushing upit to be easily moved from end to
end of the base. ) ‘

While we have thus described and illustrated
a specific embodiment of our invention, we are
aware that numerous alterations and changes
may be made without departing from the spirit
of the invention or the scope of the appended
claims, in which—

We claim:

1. A pipe pusher comprising in combination a
fluid cylinder; a base for supporting said cylinder
through a succession of pushing strokes, a pis-
ton in. said cylinder, means to hold the ‘piston
in a succession. of pushing positions, means to
inject fluid into the eylinder to move the cylinder,
and means for moving the piston with respect
to the base and the cylinder to the next pushing
position at the completion of a stroke.

2., A pipe pusher comprising in combination a

fluid cylinder, a base for supporting sald cylinder

in a succession of pushing strokes,a piston posi-

tioned in said cylinder adapted to engage: said

base to predetermine said pushing strokes, man--

uslly operable means for selectively injecting

‘fluid into said cylinder at any of a plurality of

rates to project said piston’ ‘at- different ‘rates
of ‘speed to:adapt the speed and power to the

strength of the operator and the difficulty of the

work, and means for moving said piston on’the

base to the next pushing position at- the €om- -

pletion of each stroke. '

3.. A pipe pusher comp;ﬁis_ihg in couibih‘ation a
carriage having. at least one fluld cylinder and

means to support a pipe being pushed, a’fiuid
operated piston in said cylinder, a base includ-

ing a rail centrally disposed beneath said “¢ar-

riage to slidably support thesamie, means -be-

tween said piston and said rail to_secure the

‘former in a succession of pushing positions, means

acting between said ‘carriage and said pipe for
transmitting motion of the former to the latter,
manually . operable means on. the' carriage for
injecting fluid into said cylinder to move the car-
riage in a pushing stroke, and means coritrolled

by said manually operable means for ‘returning

the piston into the cylinder- to reposition ‘the
parts for the next succeeding pushing stroke.

4. A pipe pusher. comprising in combination a
fluid cylinder, a piston positioned in said cylinder,
o base having means thereon for: holding said
piston in ‘a succession of pushing positions, the
¢ylinder being movable -on the piston to exert a
pushing stroke.on a pipe to be pushed, means for
preventing return movement of the cylinder, and
spring means acting between the piston and the

eylinder for drawing the piston into the cylinder:
" to the next succeeding pushing position.

5. A pipe pusher comprising in combination a
base, a cylinder movable on the base through a
pipe pushing stroke, a hydraulic piston in said
cylinder, means. for developing pressure in said
cylinder to produce relative movement between
the cylinder and the piston, latch means on the

_ piston engaging said base at a succession of

pushing positions to move the cylinder in push-
ing strokes, latch means on the cylinder for pre-
venting return movement thereof, and spring
means acting: between the cylinder and the pis-

ton for bringing the piston to the next succeeding ‘

pushing position upon release of pressure in said
cylinder. .

6. A pipe pusher comprising in combination a
base, a cylinder movable on the base through a
pipe pushing stroke, a hydraulic piston in said
cylinder, means for developing pressure in said
cylinder to produce relative movement hetween
the cylinder and the piston, latech means on the
piston engaging the base at a succession of push-
ing positions to move the cylinder in pushing
strokes, latch means on the cylinder for pre-
venting return movement thereof, and spring
means acting between the cylinder and the pis-
ton to bring the latter to either the succeeding
pushing position or the end of its stroke depend-
ent upon the release of pressure from the cylinder.
7. A pipe pusher comprising in combination a
base, a cylinder movable on the base through a
pipe pushing stroke, a hydraulic piston in said
cylinder, means for developing pressure in said
cylinder to produce relative movement between
the cylinder and the piston, latch means on the
piston engaging the base at a succession of push-
ing positions to move the cylinder in pushing
strokes, latch means on the cylinder for. pre-
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venting. return movement thereof, spring means

acting between the cylinder and the piston to
bring the latter to either the succeeding pushing

. position or the end of its stroke dependent upon

(=2

‘the release of pressure from the cylinder, and

means for releasing the latch on the cylinder

. when the piston reaches the end of its stroke.

8. A pipe pusher comprismg in combination a

) base having means defining a succession of push-

10

mg posmons -a. carriage movable on the base
through a pushing stroke and having laterally
spaced fluid cylinders, pistons in said cylinders,

" a latch member connecting said pistons and

supported thereon for tilting movement, said latch
member having latch means for engaging said
base .at said pushing positions to prevent move-
ment of the pistons in a backward direction,
latch means on said carriage engaging said base
toward the end of said stroke to prevent return
movement thereof, and means to bring the pis-
tons -to the next succeeding pushing position

“upon the release of pr essure from said cylinders.

9. A pipe pusher comprising in combination a

.base having transverse slots spaced longitudi-
‘nally thereof to define a plurality of pushing po-

sitions, a carriage movable on said base through

2,080,104

a plurality of pushing strokes, said carriage hav-
ing a fluid cylinder; a piston in said cylinder hav-
ing a transverse pin and an annular collar, a latch
member for latching said piston to the base at
the slots, said member having openings receiv-
ing said piston and said pin for tilting movement
thereon, the latch member and piston being
shaped -and spaced for transmission of pushing
pressure from said piston to said member wholly

through said annular collar.

10. The combination in a pipe pusher of a
base, a carriage miovable thereon having a cen-
tral longitudinally disposed -depression on its
top accessible from the top of the carriage and

‘Cefining a pushing position of a pipe, manually -

operable levers spaced laterally on-the top of the
carriage on opposite sides of sald depression, an
abutment at one end of said carriage, a pipe
pushing clamp adapted to engage a pipe, and
means to move the carriage forward on the base
to urge said abutment against said clamp upon
manual operation of said levers to push a pipe
forward through the earth.

‘JOHN H. ABRAMSON.
EDWIN C. SWANSON.
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