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PATENT OFFICE

“JAMES.N. WARRINGTON, OF LOS ANGELES, CALIFORNIA

VPILE EXTRACTOR AND THE LIKE

“:Application ‘filed July" 18,

My invention relates to-a”device adapted
to 'be interposed in the line-of pull for with-
drawing pile -and the:like-from-theé place-in

-which-they have been used .and operated-dur-

: 5-1ng the pull-on-said pile for:the purpose of
loosemnw said: pilerand: facﬂltatmo the work
of withdr awing-it.

Tt is well known-that sheet piling used: for
-concrete forms frequently adheres-to the con-
+710_crete and. is-difficalt to-withdraw without in-
jury to the pile orto the 'work, and it is the
-purpose:of myinvention to provide a-simple, ¢
practical and economical ‘device which can be
attached as a link in the-line of pull from the
715 derrick to the pile and.which can-be set in
~operation during the pull to strike upward
-blows rapidly;: thus: loosening the pile and
enabling the derrick to pull it out.
" Another ob ject of my invention:is to pro—
20 yide. a device 0o the character referred to in
swhich there is a cylinder with a combination

-piston, ram and valve operating therein, the

-one element serving the triple purpose of ram,

-piston. and wvalve, conmolhncr theinlet -and

- 23 exhaust of. steam “or- compressed: air, with

“suitable co-operating’ mechamsm to receive

~and apply the:blows without 1n]u1y to the
-device.

“While I have shownmy: dev1ce as particu-

(V)
O

T am aware that it has'many: other applica-
“tions and uses-and do notcintend -to limit-it

to the particular useand: application shownon
“the accompanying drawings for purposes of -
v the'drawings forming a  part
“An outlet vent: from said cap is designated

]
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:description.
of these specifications,

Figure 1is aside elevation of my invention,
-partly in longitudinal section;

Figure 2 is-a similar: view at rlght angles

40 5 the view of Figi1;

‘Figurs 3-is. a top plan ‘view “with . parts -
~vided with a cap block 21, secured in place -

brox.en away;
Figure 4 is a cross sect10nal v1ew taken on
- line 4—4 of Fig, 1;
‘Figure 4* is- an enlarged .detail view to

1
(%11

show an- annular shoulder on the piston; and -

Figure 5s a cross sectional view taken on -
-upper-end of said cylinder body 6; below said
~cap block 21, is provided with a cross head or
~bar 25, hrou0h a smtable opemno trans

“line 5—5 of Fig. 1.
‘Referring now more'in “detail to the: draw—
mcs, my invention ;embodies; as:shown for

“19%7.:

-the ports 14

-terial-being designated 12’..
‘way 13 constitutes an exhaust passage,: with

larly adapted to pile extracting apparatus, :

Serial No. 206,479,

-illustrative purposes, a cylmdncal ‘body 6,
‘having the-enlarged: portion 7; to provide an

annul ar chambel 8, around the combmatlo'l
element 9, moanted therein -and -constituting

‘a piston; & ram and a valve;-all three bemg
-embodied in-the one element 9,-&s'more par-

ti cuhrly referred fo. hereafter., The. lower

‘portion of said ‘cylinder body has' therein,
~preferably formed in the wall thereof, an

annular passageway-10, with ports 11, open--60 :
ing therefrom into- the central- part of said .
yhr der, around the element 9, with a-down-

ward extension of said passaﬁeway, desig-

nated12,and communicating ‘with the 1ower
end of ‘the: cvh‘mer ‘body, as'will be:clear: 65
from Fig. 2. Thereis- alsoformed -a second
annular | passageway: 18, in-the-wall of-said
cylinder:body, below fhe passageway 10, with:
, leading therefrom to-the lllSlde
of said- cvhnder body 7,-as do the ports 11.-
Said annular passageway 13 s 1nterrupted
at one 31c1e, as seen 1n Fig: 5, -with solid ma-
terial forming the: downward: extension, 12,
from the-annular passage 10, said solid ma-
~Baid passage- 73 -

'outlet connectlon ‘at 15, An-inlet connection’

+16:is provided in the side of -said cylinder

body, communicating with the annular cham- .
ber8, around said movable element 9 ‘as will 780
<be clear from Fig: 2.

<An end block-or cap 171s pr0v1ded for the ,
lower end of said cylinder body, in* which:is
a.coiled spring 18; adapted to yieldingly re-
ceive said element 9, as indicated in- Fig. 2. &

19, with a removable plug 20, said outlet vent

( belng extended" upwardly as at 197 , and com-
- municating with the annular passage
 to-the exhaust outlet at 15, Fig: 2.

e 13;: and :
$30
“Theupper end of said cvhnde1 body is pro- \

with four bolts -or screws, as 22, said cap

“blocl: 21, being provided on top with an in-
“tegral: link or loop, 23; to receive a hook-24, 93

from derrick or other power mechanism for -
applyingpull tosaid hook and said link.  The -

100
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~ versely through said upper end, said opemnd

being designated 26. The outer ends of said
cross head or bar 25, are preferably round,
as at 257, upon which are two side bars 27

27, extended down along opposite sides of
said cylinder body, as clear ly shown, and pro-

vided at their lower ends with-a connecting
cross head; 28, to which is attached a pull

- plate or 111ember 29, which is adapted to be

10

15

~20°

attached to plle, P, or other thing which is to
be pulled fromy ity place.
block 21, T have shown a cushioning member,
30, preferably of rubber, with slight: clear-
ance between said cushion and the cross bar

2b, as shown:

The use and operqtlon of my invention as

'here illustrated may be brieil; v deSC“lbﬂd as -

"ollows

Assuming that it is to be used for pulling

pﬂe, P and that a derrick is used to furnish
the power, attached to the device by means
of the hook ‘24, and that the device as here

-shown is 1nterposed as a'link in: the line of

pull between the derrick hook 24 and the pile
P the pull strain is applied to the upper
end of the cylinder through the link or loop

" 28..and to the cross head or ba‘" 25, and thence

s
(=13

‘member 29 haq been atmched

- through the side bars 27, 27, to the cross bar
- 28 at thelr Tower ends, ‘and

thence through
the member 29, to the plle P, to which said
If the pile
is -capable of being pulled with such pull

“as is applied through this  connection, it is
unnecessary to use: the ram-action of the ele- -
-ment 9.

If the pile sticks, however, and
is:désirable to apply blowsin the direction

- of the pull, steam or air under pressure' is

‘turned into said cyhnder through the inlet
~at 16, and into the annuler chamber 8. Tt
40
- ~sure can beused.  The pressure thus created

will be understocd that any fluid under pres-

~in- said chamiber 8, operates on the annular

5

shoulder.9’. of said piston element 9, forcing
said piston element down past the ports 11,
wheretpon -said steam’ or other fluid enters
said ports 11, and the annular passage 10,

~and down to the lower end of said piston ele-
“ment 9,

opera tmc to force said piston‘element 9 up-
“said cylinder,

through the passage extenolon 12,

wardly as a ram, its quer end striking the
cross bar 25. As’soon vas the element 9
moves upwardly sufﬁciently to-uncover the

ports 14, the steam or fluid below said element

<
ot

)

 9;5is permitted to escape out through the-ex-

haust 15, and said element 9 moves down-
wardly again as before, its weight and the

“action of ,the steam on the annuhr shoulder

97, -operating to accomplish this downward
movenient, until the-inlet ports 11 are again
opened. Thus the lower end of said: element

9, operates as a valve over the ports 11 and '
- passes; means for connecting a supply of
operating fluid to said cyhnder, a detached

14, ‘controlling the by-passes ‘from the an-
Ymhr cmmbel 8, to'the lower-end of the cyl-

~ inder, and from the lower end of the cyhndel

65

out through the exhaust 15. There will al-

In the top cap. T

-a.‘ram, means for connecting

1,736,104

wa ys be sufﬁment amount of the fluid in the
lower end of said cylinder to act as a cushion
for the piston or ram. This is due to the fact
that the exhaust outlet ports are closed before
said piston or ram reaches its lowermost
moverment. Should there be no cushioning
fluid therein at any time, for any reason, the
spring 18, takes the weight of said piston or

ram,.but normally said spring is not engaged
by. said ram on  its downwurd movement,
The dction is to produce a deries of intermit-
tent upward strokes against the cross bar 25,
during the application of the pull strain
from the derrick. - The force of these strokes
is conveyed throtigh the cross head 25, and
the side bars 27; 27, to the pile .-~

in which there is no separate valve, for the
element 9, operates-as its own valve, and its
movements control the inlet and exhaust of
the operating fluid. It operates as a piston
under the action of the operating fluid, and
it-also operates as a. ram, producing inter-
mittent, short strokes against the cross head
25, as heretofore desr‘rlbed :

I do not limit the invention to the use
illustrated; realizing that there are possibly

‘many different uses to which -the invention
proper. can be put,.but it is' my intention’
‘to cover such-similar ‘devices as may come

within - the: scope- oi the herﬂto appended
claims. . :

I claim:- '

1.In comblnatlon with a pull hne, a cyl-
inder, a eombination piston, valve and ram

“operating as a single, detached element there-
1in, means for admlttno an:operating fluid

to said cylinder to au’romatlcally operate said

element as a ram to intermittently strike -
~blows in thedirection of the: pull on said
line and means for alternately directing said

70

5

80

Thus T have prov1ded a very slmple and -
practlml device of the character referred to

85 -

90 -

100 -

operating fluid against a small area of said -

element to return the same for each 'power
stroke.
2. In combination Wlth a pull hne, a cyl—

‘inder adapted to be’connected as a link in
~said pull line, said cylinder having inlet and

exhaust openings, and a floating ‘element in
said floating element being
adapted to operate as a valve, a piston and
a' supply of
fluid under pressure tosaid cyhnder for oper-
ating said element as a ram to strike blows
in one direction and means for alternately
directing said operating fluid dgainst 2 small
arvea of said element $o return the same for
each power stroke.

its opposite ends-as a linkin.a pull line and

having inlet and exhaust openings, with by-

element -moving freely in said cylinder and
adapted to function as a valve for controlling

3. A cylinder adapted to be connected at

110

129

130
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~deseribed.
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‘said inlet-and exhaust opemings; as:a:piston
-operated by said fluidy and-as a rani for strik-
:ing blows in one direction-automatically and
-means whereby-said operating- fluid returns
'?aid"‘eleme'nt after-each power stroke withless
force. ' . :

. 4.5Means for pulling ;pile-and the like in-
cluding in combination a line attached to the
pile; a cylinder forming a‘ part-of said. line
and through which pull is-applied, said-cyl-

-inder having inlet and: éxhaust-openings-and
-by-passes therefor;and a-combination piston,

valve-and ram, as-a singlé, integral,:detached

‘element:moving freely in-said-cyhnder-and

adapted to be’ operated -intermittently to

‘strike blows in one direction, the power stroke
of said element ‘being accomplished: by -said
“fluid - pressure, -and -the action-of said fluid

pressure being controlled by the movement

of said element and means whereby-said oper-

ating’ fluid -returns said:-element after each

-power stroke with less force.

" 5. In-combination; a ‘cylinder having inlet

-and- éxhaust openings; means for-connecting
‘an-operating fluid to:-said inlet: epening, a

single unitary element floating in said cyl-

-inder-and operable as a valve to control-the
-inlet anid exhaust, as-a piston moved by said

fiuid, and as a-ram for striking intermittent
blows-and means whereby said operating fiuid

“returns said element after-each power:stroke

with less force; substantially -in the manner
6. In combination, a cylinder having an
enlarged annular portion, a cylindrical ele-

‘ment in said cylinder bridging-at all times

. said- enlarged - anmular-pertion, whereby-an

40

150

- 55

60
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annular -chamber is' formed: within said -cyl-
inder-around said element, an-annularishoul-

-der on said elementbelow:said-annular cham-
‘ber, whereby” pressure - therein’ forces ~said.

‘elendent downwardly, by-pass: means uncov-

“ered by-the downwardmovement of said ele-

ment; said by-pass leading to the lower end
of said eylinder for moving said element up-
wardly, and means providing exhaust outlet

“t6 be uncovered by-the upward movement of
-said -element. : ' : -

7. In combination, a -¢ylinder, said cylin-

“der having- a cylindrical chambertherein
~with-an enlarged portion  intermediate -its
-ends, a cylindrical element fitting-said cylin-
“drical chamber and bridging’ the enlarged

portion, means for connecting: a :supply: of
operating fluid - to  the annular -chamber

:around  said -element -formed- by:-said ~en-

larged portion, said element having-one:end
provided -with-an -annular shoulder+within
said- cylindrical chamber near -one:end:of
said ~annular ‘chamber, “whereby -operating

‘flnid - in’ said ‘annular“chamber operates-on
said annular shoulder to move-saic:eléement

-in one -direction, a-by-pass-having one end

-connected with: the ‘end ‘of- said -cylindrical
chamber for admitting operating fluid'there--

3

t6:to move said:element: and -having-its other -
end in- communication:with +said - annular
chamber-and: adapted to:bescontrolled. by: a
part:‘of: said:element, and -means: providing

an exhaust from ‘the end:of said-cylindrical i,
chamber, :theopposite end sof :saidi‘element
being adapted: to-intermittently strike blows -
as'it+is moved by said operating: fluid;and
means in:saidiopposite ‘end ‘of said cylinder

to receive -said-blows. -+ - e e

“:8.In-combination, a -cylinder' having..an

enlarge: portion: intermediate /its ‘ends;ra
ceylindrical:element fitting therein:and bridg-

ing- saidvetilarged ‘portion,uwhereby an:an- .
mularchamber :is® formed -around:said ‘ele- w5 =

ment- intermediate its<ends, one‘end of:said
element being /slightly larger and forming
ans-annular-:shoulder 'in:the - cylinder :near
ssaidvannularschamber; means for econnecting
a-supply of -eperating:fluid -to said annular ug5
chamber, said operating fluid: operating ‘on -
said annular:shoulder tormove said-element

in oneidirection, means - forming:a: by-pass
around: the -enlarged: part. of: said:-element,
one end ‘of said: by-pass:being:covered: and ugo - .
ameovered-by the movement:of said element, -

-and the other end of said by-pass communi- -

‘cating ~with “the end of said-cylinder and
admitting operating fluid to the end.of said =
cylinder: to move:said jélement-in:ithe oppo- g5 -
site direction, the:enlarged portion:ofsaid -
‘element; - alternately: covering:and uncover-

- ing said-by-pass to admit:operating fluid:to
“the-end of said cylinder; and means forming
-an exhaust-otitlet-positioned: to be alternate- t100

ly opened and ‘closed by said ‘element, where-
by«said ‘operiting’ flind vautomaticallyi:and
intermitently moves:said elementias:a valve,
a piston.and a:ram. SR R
297In a“device ofithe’ character ‘referred apos -
to; a’cylinder having an-enlarged: portion in-
termediate itsiends, a ¢ylindrical :element fit-
“ting -said - cylinder-and:-bridging: said :.en-
larged portion, whereby:to:form:an annular
-chamber:around:said.element; the end of:said zp10
‘element having an annularishoulder moving
‘insaid ¢ylinder-to be-acted: .on by an oper--
-ating fluid:in:said-annular:chamber, by-pass -
means-fromisaid:annularichambeirto the end
‘of said cylindery: controlled by-said ‘element cr15
operating .as-a. valve,: whereby saidi-operat- -
-ing fluid automatically operates said.element
.as a-ram; afid means for: connecting asupply
‘of+operating fluid to:said cylinder. - o
- 710.:In-combination; a cylindery a'cyliridri- &120-
-¢cal’ element:moving: in:said’ cylinder and be-
ing slightly shorter indength than the cylin-
drical chamber of said cylinder,said element
‘having an annularshoulder:at oneiend there-
-of; means:forming a chamber in:the:side of c125

‘said’ cylinder ‘intermediate its ends and in- -
‘termediate the ends of said element and com-
-“municating with the portion of'said cylinder

in which:said-annular ‘shoulder on said ele- -

“mnent-is, means for connecting an ‘operating 7130 -
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fluid to said chamber in the side of said cyl-

- inder, to operate’ on: said annular shoulder

and move said element in one. direction, and
means forming a by-pass around said annu-

. lar shoulder to the end of said cylinder to
-admit operating fluid for moving said. ele-

~ment in the opposite-direction, said by-pass

110

15

.20

‘being controlled by a part of said element
operating as a valve, means forming an ex-

haust from said cylinder and’ adapted to be
controlled by a part of said element operat-
ing as a valve, the-opposite end of said ele-
ment being adapted to operate as a ram when
moved by said operating fluid in one direc-

tion, means connected with said cylinder to

receive the direct blows of said element, and

means whereby said operating fluid: acts as

a cushion for the rebound of said element:
11. In a device of the .character referred

to, in combination, a cylinder, a combina-

tion :valve, piston and .ram fitting therein

_and extending throughout the greater part

of the length of .the cylinder, Whereby to

-‘have a short movement therein, said’ combi-

.28

nation valve, piston and ram being a uni-
tary element floating freely in said cyhnder,

- means. providing inlet and exhaust openings

30

2238
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and by-passes for said cylinder, means for
connecting. a supply of operating fluid there-
to, said- umtary element having an annular
shoulder thereon adapted to receive operat-
ing fluid for moving 1t in one direction, said
element operating as a valve to control the
admission of operating -fluid to the end of
said oyllnder for moving said element in-the
opposite: direction: as a’ ram, and means

‘whereby sufficient operatmg fluid is retained

in the -end of said ¢ylinder to cushion:the
rebound movement of said .elemient. -

"12. In a device of the character referred
to, a.-cylinder, a combination valve, piston
and ram movably mounted, in said eylinder
and- extending throughout the greater part
of the length of said cylinder Whereby to

have a short movement therein, said combi-
‘nation element having an-anmilar- shoulder
" positioned to be operated on by ‘an operat- -

g fluid to move said element.in one direc-
tion, means providing inlet and ‘exhaust
openings -and by-passes, all controlled by
said element operating as a valve, means for

connecting an.operating fluid thereto:for au-

tomatlcally and -Intermittently - operating
said element as a ram, means whereby- op-
erating fluid is retained to- cushion the re-

bound of said element in one end of said c¢yl-

inder, and means for drainage of the end

of said cylinder to remove:condensation.
18. In combination, a body having acylin-

drical chamber thereln means prov1d1ng ad-

ditional chamber space mtermedlate the ends

of said . cylindrical chamber, -a_cylindrical

- element fitting within said eylindrical cham-

65

ber  and extenclmfr throughout thegreater
portion of the- length thereof wher eby fo have

‘1,786,104

a short movement therein, said element brldg-

ing ‘said additional chamber space, said ele-
ment having a shoulder portion ad]acent said " -

additional chamber space; whereby operating
fluid therein operates to move said element in

of operating fluid to said chamber space, by-
pass means to the end of said oyhnder for

10
one direction, means for-connecting a supply

operating fluid o move said element in- the

opposite direction as a ram, said element

operating fluid, and means whereby sufficient

i
operating as a valve to control the flow of said ™

operating fluid is retained in said cylinder end -

to cushion the rebound of said element, means
at the opposite end of said cylinder body to
receive the blows of said element operating

ag. a ram, and exhaust means controlled- by -

said element operating : as a-valve, substantml-
ly as described.

~14. Tn combination, a body having a cylin-
drical .chamber thelem, means providing an
enlarged portion of said cylindrical chamber,
- cylmdmcal element: thereln extending
throughout the greater part of the length of
said oylmducal chamber: and bndO‘mg said
enlarged” portlon intermediate its ends said
clement having a shoulder part acljacent said
enlarged port on:of said cylinder chamber,
means for connecting an operating fluid to

said devies, saic operatmo fluid operatmg on.
said shoulder to: move gaid element in one di-
«rectlon, means - forming by-pass to the end

of s‘ufl cylmdol for operatma fluid to move
said element in the cpposite direction as a

ram,; said element operating as a valve-to con- -

trol the flow of said operatmg fluid, means

“for retaining sufficient operating fluid in the

80

100

end of said eylinder-to cushion said element. -

on the rebound movements thereof, means for-

exhaust from said cylinder controlled by said
element operating as a valve, and means con-
necting the end:of said cylmder by a by-pass
with said exhaust for-slow- leakage: there-

105

uhrouOh, and means at the opposite end of said.

body for taking the blows of szucl element

when operated-as aram..

15. In combmatlon, a cylinder, a combina-

110

tion valve, piston and ram element fitting -

therein, means forming an enlargement of

said cylmder chamber 111+ermed1ate its ends.

and intermediate the ends of said element,
means for connecting an operating fluid there-
with, inlet and exhau:st openings and by-pass-

esall controlled by said element operating asa
-valve, means whereby-said operating element"

autommtlcally operates said’ element as a ram
and piston and valve, cushioning means at the
opposite.-ends of said cylinder body to receive

115 .

120

the opposite ends of said element, and means

whereby operating { fluid operates as a cushion-

ing means for the rebound of sald element in

: szucl cylinder:

16. ‘In combination with a pull line, a oylm-

.der, means for connecting the upper end of

said cylinder to said pull line, ,means connected

129
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with the upper end of said cylinder and out-
side of said cylinder for connecting the upper
end of said cylinder to a pile to be pulled, the
lower end of said cylinder being suspended
in said connecting means, a combination
valve, piston and ram operating in said cyl-
inder, means for conmecting an operating
fluid to said eylinder for operating said ele-
ment as a ram, by-pass means controlled by
said element operating as a valve to control

~ the flow of said operating fluid, whereby said

operating fluid automatically operates said
element as a valve, a piston and a ram, means
whereby said operating fluid in the end of said
cylinder operates to cushion the rebound of
said element, means for drainage of said cyl-
inder of liquid therein, and cushioning means
at the upper end of said cylinder body to
cushion any blow transmitted to the direct .
connection to said cylinder, substantially as
described.

17. In combination with a pull line, a cyl-
inder body having its upper end connected in
said pull line, a cross bar through the upper

5 end of said cylinder body, connecting mem-

bers from said cross bar at opposite sides ot
said cylinder and connected with a cross bar at
their lower ends below the lower end of said

‘cylinder, whereby pull on the upper end of

said cylinder is transmitted through said con-
necting members to said lower cross bar, said
cylinder having inlet and exhaust openings
and by-pass means for operating fluid, a com-
bination valve, piston and ram element oper-
ating in said cylinder and adapted to be auto-
matically and intermittently operated as a

~ram to strike said upper cross bar, and means

40

50

85

60
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whereby sufficient operating fluid is retained
in a lower end of said cylinder-to cushion the
rebound of said element, substantially as
described. '
Signed at Los Angeles, Los Angeles County,
California, this 12th day of July, 1927.
JAMES N. WARRINGTON.




