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Apphcatxo

: Thls 1nvent10n relates to 1mpr0vements in -
- pile: Hammers and has for its main object the .
_provision of‘a simple, compact; rugged one-

piece hammer frame with-the operating parts
‘5 fully - enclosed so-that: the hammer may: be

. used:for ‘submarine Work Wlthout interfer-..

© ing with the effectiveness thereof::

A’ further-object’ resides in the- pr0V151on"

of an improved oiling: system and ‘control...

' Astill farthér object consists in automatic -

"* ‘means for’ cutting ‘off the power When ‘the e
v o dlsposed the eylinder 11, properly machined, .

R ' ~work isnot: beneaththe ram

“Another object is to provide a constructlon"-

“in-which the operating:parts are readlly acs

15 cessible for replacement and repair and :with. slidii
g/ minimum Waste of tlme on the part of the 1§

operator

Further and more spec1ﬁc obj ect 3 features, “d :" :
L and advantages will. more- clearly -appear f'.
" 20 ‘from the detailed descrlptlon given below
- when taken in" connection-with- the-accoms-

panying drawings which form part of: the;,;
specifieation- and illustrate “one- embodlment :
- tened to'the lower Tace of: the- sohd partition

oo of 'the 1nvent10n, and in which - o
25 Fig. Tisa front elevatlon of the 1mproved
hammer '

. Fig:21s a Vertlcal lonoutudlnal seet1on tak- :

L 7 hammer but: also
and- ruggednes of
e Whlch 1S greatly de ire

i en on the line'2—2of Flg 43

“Tig. 8 is a snnllar sectlon taken on the__;

30 hne 33 of Fig.15
T g, 4isa hor1zontal sectlon taken on
: hne 44 of Fig. 25

~Fig. 5is a vertlcal sectlon taken on: the-

. hne 5—b-of Fig. 4}
35
parts in-a:different position;

. Fig. 7'is.a horizontal sectlon taken on: the_

lme 7——7 of Flo’ 2;-and,

B ‘Fig: 8is a partlal sectlon of: the lower end
40 of the hammer. espemally ﬁtted for subma-,’ :
: ~ slots 24 ini ‘its side walls-into Whlch project - i

the ends-of bolts 25’ d1sposed in"the bottom

: " rme work. -

- 'The present preferred form of the inven-

: t1on is-shown in the attached drawmgs and
- .comprises'a casting 10 made in one piece'and
45 forming the-frame or body of the hammer

_within which'the ram and'its assomated parts,‘
By casting the body in one piece"

. operate

‘there: is-‘avoided the “inevitable. racking: of

the frame when it is. made in sections’ bolted:.
‘This working: loose of thie section-

- 50 together::

'.manufacture 1§ reduced and the: manufactur-, y

-cast: rather:than: several A
ing of ‘the. ram: and plston ‘cylinders can be - -
L mote - accurately ‘and- easily - alined " when .-

“rod 18 connects the piston 12 with & ram 14

“sage 16 “ackmO‘ 17is: dlsposed and held in"

‘ders 11 and:15.:

o:f:' the plles or' other work to b'
: " -any suitable and-usual buffer p
-Fig.: 6 is a Similar view taken W1th thev. D
_shown in Fig.8, thislower end Treceivesacups e
shaped casting 22 ‘with its'base 28 uppermost .-
“torcleggithe ram: cyhnder to the outside and .. -
with the cup: portion, adapted'to receive the -

“excessive movement thereof. - A ‘striker por--

raine:Has previous y cost’ much loss o il
tlme due to stop equired’ to tighten up the = .
@ bolts. : Firthermore the: cost of

ing: mmphﬁed by having: -only. one piece to,‘v§'5"~" |

“Also the machin-

formed:in-one casting’ than when“'-they are Lo
dlsposed in-geparate castmrrs : 80
vthe top of the fraime castlno~ 10-there s

within:which slides the piston 12. T A plstonf"' ik I

__l'ower larger cylinder 15 which @5 . ="
“and. d1sposed at the:bottom of. -~

eryening: ‘the p1ston eylin- .

I inder ‘15, the frame: ...~

or'the passage 16in o0 o

3 slides,. ' In this pas- ¥ ‘

T .
place by the usual packing gland19,in which - e
is insérted ‘a, bronze 'ushlntr 18, su1tab1y fas-" - e

90 of: the frame dlsposed between the cylin- ™

‘TPhe'solidity of: thls‘portlon S
not only adds to the effective ‘weightof: the 7
hances the’ compactness -
e“ensemble, an ob]ect;»

therebetween 'if desired and: neeessary As’: o

work.: "This closuré plate 22 has one or more - 9.

walls of the frame 10 to permit the- closure"
plate 22 a'liniited: movement but to prévent'

tion 27 is forimed on top of the closure plate: . ="
992 and-acts. as a’ contact member for the ram
to'strike on:its power stroke and transmit the

blow' through the closure: plate 22 to the top.

_01" the Work Becausettheeclosure plate 22 ﬁts 10“ -' :
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15

20

rather snugly in the lower end of the frame,

this end is practically closed so that the ham--
mer may be used beneath the surface of water "
or other liquid to-advantage and with effec-

tiveness equal to that achieved when the ham-
mer is used above water.

In its reciprocal vertical movement, the
ram is kept from turning by means of a guide
bar 28 which liesid a slot 29 in the side wall
of the ram and the ends of which project
through the walls of the frame and are
thre‘ldably engaged by nuts 30 and 31 lying

in recesses 82 nld 33 1n the outer 5urface of'a

the frame 10.

The lower end of the plston rod 13 1s
tapered and fifs In a similarly shaped bore in
the top of the ram 14 and-is held therein-by a
a suitable key 84. - A round valve rod 85 is

similarly fitted into the-top of the ram and

is a solid forging thus increasing its rugged-
ness. - This valve rod along one side is pro-
vided with. longitudinally extendmg grooves

. 86 and 87 spaced apart and having a rib 38

25
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therebetween. . In the groove 36 there is dis-
posed an upwardly turned shoulder 39 and in
the groove 37 there is disposed a downwardly
turned shoulder 40.. - These shoulders are dis-
posed along different vertical levels. in their
1espective grooves.. -As will be noted from
Higs. 8, 4, 5 6, the shoulder 39 in the groove
36, when. the ram is in its lower position, is
disposed below a valve rocking arm. 41 pro-
jecting into the groove 36. As the Tam moves
UpW‘ll’le the shoulder 39 knocks this arm
41 out of the way and in so doing turns the
block 42 to which the arm 41 is cmmected
This block 42 is pinned or otherwige fastened
to a sp’mdle 43 (see Fig. 4) extending along
across the frame and ‘provzded with a bore. 44
throughout its entire length and lateral pas-
sages 15 for purposes of lubrication as will
be hereinafter explained.

. The position of the valve spindle and the
arm 41 for the lower position of the ram is
shown in Fig: 5. - Asthe ram moves upward-
ly the arm 41 is moved cut of groove 36 and
as this occurs another arm 46 on the same
blocT' 42 is moved into the groove 37. Then,
when' the ram descends, the shoulder 40 in
the groove 87 descends, being sbove the arm
46 in.the position shown in Fig. 6, and hits
the arm 46 and again rocks the block 42, and
moves the arm 41 into position again. The
rod 85, the grooves 86 and 37, the shoulders 3
and 40 ave all formed integr 1117 Inone cqstmw
so that they cannot lose their relative poultlon
and they .can be manufaetured relatively
cheaply.

The end of the valve spmdle shown in the
lower portion of Fig. 4 is borne in 2 bearing
bushing 47 mounted on a cap 48 seated and
fastened in arecess49 in the wall of the frame
10, At'the other end of the spindle 43 there
iz formed in the frame a chamber or valve
chiest 50 within which is fastened a ported

“the valve 52

the port

1,917,066

bushing 51. Within the bushing 51 there is
disposed to rock, a ported valve member 52
mounted on and movable with the upper end
of the spindle 43. As shown in Fig. 2 the
valve chamber connects with passages 5 53 and

54 leading to ports 55 and 56 in the wall of

the plStO”l cylinder 11. The valve chamber
also connects with an‘exhaust passage 57 to
which an exhaust pipe 58 is connected.
The power fluid is led to the interior of
7 which is hollow, from an inlet
pipe 59 fastened to a cap plate 60 fastened
against the adjacent face of the frame 10.
In the plate 60 there is formed an oil pas-
sage 61 leading at one end to the inlet passage
for the power fluid and at the other end to
passage 62 -in the wall of the frame 10.
Trnc passage 62 connects to the end of a pas-
sage 63 .leading to the bottom of an oil reser-
voir 64. This reservoir is of a capacity to
hold a large supply of oil.and the relation of
it to the passages above mentioned is such that

‘the oil will flow by gravity to the cap.plate

60. The injector action of the power fluid
acting on the end of the oil passage 61 will

dr‘tw in the oil therewith and carry it to the

various power fluid ports and: passages and
also throngh the valve spindle bores so that
all the moving p‘lrfs are thoroughly lubri-
cated. In order to control the flow . df theoil
I have provided an adjustable valve stem
screw 65 as shown in Fig. 4 acting as a needle
valve in.order that the amount of ¢il flowing
can be regulated. Fillinp and cleaning plugs
66 and 64 .are provided for the oil reservoir.
- The top. of “the. piston. cylinder is closed
by a cylinder cover .68 which can be readily
removed for any purpose when desired. This
cover is provided with a lifting loop 69.
Intermediate the ram frame 10 there are
dl%poqed on opposite sides of the frame, cover
plates 70 and 71 bolted thereto. This permits
ready 1*1spect10n and adjustment of the gland
and of the ram and the piston rod and the

valve rod and men connections whnn de—'

sired.

Referring to Flg 2, the plston 12 isin uhe :

lowermost 'of its nmmal working positions

where it is just about to receive an upward

impulse from the power fluid entering the

port 56. It will be noted however that there

is suf‘ficylent space in the cylinder 11 below
56 to receive the piston 12 and when
the ram 14 is not rvesting on any work and the
power is off, the piston and ram descend until
he piston rcsts m this portion of its: cyhndel
and the port 56 1s above the top of the piston.
Consequently, in this position of the piston
12 no- matter how much power is applied
there can be no reciprocation of the piston
12. “This arrangement therefore provides an
autom%lc cu u—Oﬁ position when there is no
work beneath the hammer. When the ram is
in this position and is lowered on. to some
worlk, then ag the work enters the lower bore
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T 40

91 it Tifts the: rati and (with: it the
- untal the piston: - gets..above: the: port:

In contemplatmgtheactualoperatlono . there
' this improved ‘pile hammer, the loop 69 will - details
.receive a cable to suspend the hammer in'suit-

0

" the power-is.on at the time. -

until the head “of the pile is entered in the-

which: time it:will:start to opera

te providing -

able guides overthe work, =Itisthen lowered:

" bore 21 in contact with the cup-shaped plate

99 or directly in contact with the ram 14 as
_the case may be;  Thé frame is then.lowered -
until the ram: is forced upward slightly in
. the cylinder 15 and the piston is thus forced
- -upward until it is above the port 56.. At this
- time if the power'is on the rai commences o
" _operate automatically -otherwise the powet:-

. 120
~+ 7 T the form shown in Fig. 8:is employed;

" “the ram strikes the contact portion 27 ‘which

isturned on-and it commences to.work:

" fits over the topofithe work, and moves

" ‘slightly to prevent the force of the ram blow .
925
" construction and a rugged-one since the frame.

_is in one piece and all the parts are enclosed

breaking the frame 10: . This makes a'tight

© so that no water can get into the-apparatus.

30

. Nevertheless through  the:manhole : covers,:

“cylinder to inspect and repair theparts when
" .desired; and to the top of the piston cylinder :
~ 11 through the cover plate 68... i

access can be had to the interior of the ram

" A the piston reciprocates, the valye Tod
35, a-one piece forging, operates.to flip the

~der and.the valve mechanism.. The. ample
 reservoir and the control of the oil flow en--

i ~ able a most efficient use of the oil to take place’.
S4B

~The ram: 14 is. keptfrom turmngbythe
50

and " operation “can ' take:..place for:
much’ longer time without: attention to the

cally.”

guide bar 28 and thus the. parts tend not o

. jam and are kept during operation in rigid

~and proper -alinement: The. parts are sym-
. metrically. designed and. arranged -so'that a
7 ihalanced action ‘enstes: both on-account: of..

+ 95

" Thus there is provided ‘a‘simple:; comp
- will- lubricate itself ‘thoroughly for long-.

_stretches without replenishment. Balance of
05"

. tugged device which is
o ;
" will operate automatically and without at-

‘tention for considerable periods and which

the distribution of the weight of the parts

g5 well as to their Telation to each other and. .

~ the axis of the ram action. - °

capable ‘of e“ﬁe‘c’;ﬁix;e]
action both above and below water.and which

the weight and operating parts will resplt' in

9. In e pile
having aligned: power-and ram cylinders, a..
“piston.in one cylindeér, a‘ram in the other; .-

oft. the-miost efficient use of the power to drive
+. the:work and:tend to reduce the destructive.. - .-~
usually, caused by unbalamced <

vibrations:
partsi. .

While

and: with: réspéct to a preferred’form

ions m

modificat;

Thave described my improvementin 70 .

ditosuch,
ay bemade and theinvention == -

mbodied in -6ther. forms withott- departing 5 - i

“from the spirit-and scope of the inyention in’ - e

its broader aspects. " Hence I'desire to cover .

all ‘modifications -and forms coming -within" ~ .°
the language or scope of any one or more of . .

the appended claims. -

. What I claim as new and désire to secure -

- by Letters Patent, is:: * S
"1, Tn-a. pile hammer a one' piece cast-" . '
ing having aligned ‘power and.ram.cylin- ' %]
~-ders, a piston in.one cylinder, a ram-in the % - =
‘other, a piston rod connecting the piston = "
-and the ram, an integral intervening parti- " '

“tion between said cylindérs and bored tore-

ceive said piston rod, the thickness bvf'thé.,"“}"

‘partition - being  substantially gteater than 99 =7 -
“that of the piston rod, removable means dis- .~ .
posed on-and projecting inwardly-from the . . .~
inner‘face  of the ram cylinder, said ram- = -
having a groove to-receive said means to . T
~giiide the Tam and. prevent turning. thereof 95 - -~ -

+during reciprocation thereof, an anvil plate -
“disposed “within the lower. end: of the ram . .
- ¢ylinder having ‘a cup shaped outer face, ' ..
means’ for supporting the anvil plate with- . -
.in the ‘¢ylinder while permitting slight re-
rocker arm 42 through the arms 41 and 46, ~ciprocation thereof to prevent turning; said
o that the valve spindle is oscillated to c_on-fg]anvﬂ, plate having a. conﬁact_-‘port_llon."ad‘]»a,—;:
~trol the proper access of power fluid into the: T
" cylinder 11 and at the same time the oil for
B lubricating the various parts above mentioned.
- s injected along with thefluid into the cylin-

veent the ram. i

‘hammier a.one piece casting <.
106 74 0

a ‘piston rod connecting ‘the piston and the

ram, an.integral- intervening partition be-

- said piston rod, the thickness of the parti-
tion ‘being substantially greafer than that - -
. oiling since this action‘takes place-automati- ~of the.piston rod, an anvil plate disposed -
‘ SR ST IR MU0 yithin. the: loweér end -of the ram™ cylinder = . " "
“having a: cup:shaped outer face, means for ="
stipporting the anvil plate within the cylin-
der while -permitting - slight: .reciproecation . -

thereof to prevent. turning, said anvil plate

“having 'acontact portion-adjacent the ram.
“.8..In a pile hamimer a_one piece casting

having aligned ‘power’ and . ram’ cylinders

‘tween said cylinders and. bored to receive .
ISUTIE

greater than' the thickness of the piston rod-

cylinder to be received in said groove and

“and the piston, said ram. having: a vertical .. :

groove in its side walls, and’ a Temovablé-bar: . "

- mounted vertically onthe end wallof theram -~ 0
10

1200

with an integral intervening partition there- "
" betweer, a piston in one of said cylindersand -
ct, @ ram-in the other with ‘an interconnecting - -
piston. rod; said partition bored to Teceive - .
-said rod ‘having a thickness substantially-




i
o

4

guide the ram while preventing turning, a
cup-shaped anvil plate slidably disposed
within the end of the casting adjacent the
ram, a ram contact portion thereon, means

for slidably supporting the anvil plate in:

the casting, said means preventing turning
of the anvil plate, said anvil plate fitting sub-

stantially snug within the casting, and re- -

10 -

2

30

50

60

G5
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movable covers on the walls of the casfing to
permit inspection of the ram cylinder, and
a removable cover at the end of the casting
to permit inspection of the power cylinder.

In testimony that I.claim the invention ¢
‘above et forth, I affix my siganture hereto.

MAX SCHALSCHA.

80

96G-

" 100

[
Wt

110

18

120 -



