- EXPLOSION POWER HAMMER, |
APPLIOCATIOX FILED AUG, 21, 1908,

" Patented Aug. 3, 1909.

4 §HEETS—SHEET 1.




R. 8. OBERLY.

EXPLOSION POWER HAMMER,
- APPLICATION FILED AUG_. 21, 1908,

~ Patented Aug. 3,1909.

4 SEEETS—SHEET 2.

A 4 ' , 33 _-
| Il 43 / Azl
Ll "IN\ -
| i : - ' il H
d =N 79 d ' | 6; %
ZANSN 55 93NN, 7 ‘
H —z3 57 A7 7 || P
..::3':"_5 ”ifm . N
7N, Nl —= ¢ i A
- Ci/;:, {I'~5.3“" 1} , \ 7
4 W@: I




~R. S, OBERLY.
- EXPLOSION POWER HAMMER, -
L APPLIOATION FILED AUG. 21. 1908, . o
929,696, S ~ Patented Aug. 8, 1909.

4 SHEETS—SHEET 3. |

-, = - Y z 2%
w7 frn | 7

' -qui-t%éao-m :



~ R.§ OBERLY.
EXPLOSION POWER HAMMER, _ S .
APPLIOATION FILED AUG. 21, 1908. - -
T Patented Aug. 8, 1909,

~ 4BHEETS—SHEET 4.

7 .
/2 Gl "_“ : ,
' 56
s I
0 I - A
RIS 126l 2] 99
4/ A o — {l 47 S I
g AEqliittl 2 4%:7F ;
43T L0158 , Iy ]-
| T g 343 } _ ' |: _
' — A _—+ : — s




- To a1l whom, it mwy CONCErn: S
- Be 1t known that 1, ROBI IRT S. OBERLY “L'
“citizen of the United. Sta ites, residing at New

It

20

25

~ which the energy of 111f:~ working fluid 1s

upon the top of the. pl
force upwardly a ram which afterward falls

- which acts by impact. . . _
- In power-operated hmnﬂmrs hu’*etoime

¢ working: ﬂ

UNITE:_ STATES PATEN T OFFT(‘E.; |

ROBBRT S OBERLY OI‘ NEW YORK N Y.

EXPLGSION POWER HA MMFR

‘No. 929,696.

Speclﬁeatl on of Letters Patent
Applwatmn ﬁled ﬁu gust Pl 1908

Patented A.ug 3 1909
Seual No. 449 67(}

York, in the county and S State of New York,

“have 111Vu11ted certain new and useful Im-'

provements in Explosion Power-Hammers,

of which the following is a s*aemﬁcatlon._ |
reference being had to th{, ..-:,1(:(3011‘113%1‘1},7111{)"
“drawings. - L
My mventwn rehte% to 1111]:)r0“ﬁfeme11t<3 n
- power-operated hammers and particularly
to 11111}]"01"*"611’161115‘% 1n e}Lplosmn powel ham-
mers. | | -

In the p,-_u tmuhl (f-mb()(“umem

invention as applied. to a pile-driver.

~ An object of my invention is to provide a
~hammer of the type referred to hereinbe- -
fore which will be simple in construction,

comparatively cheap in nflanufq,c,ture ‘111(1

“most eflicient in (}p@mtwn

Another object of my invention is to pro-
Y](]G a hammer which will be compact and

- in which a large amount of energy may be

{r ._msfomleﬂ 1in g small s :m,ce |
The force of the explosion acts dlrectl

and delivers a blow. By an additional fea-

ture of my new construction the ram may be
forced downwardly by an explosion above -
it and may thereby be n%ed after the manner

as

of a 1)10]ect11e. o1 xmhw](., oi umuz»y

known to me, a plamn or like member has
been —accelerated by the working

and, acting as a “}10]@011]@ hitg. [hu
or othez object a blow
ud does
the pll(, but acts through a projectile 1n

im-

In

stored to be afterward h‘angtormec by
pact into work done by moving the pile.

my new hammer the ram.is ;111111.&1]}' used
as a projectile; but in addition thereto the
- working fluid .;mt% due(ﬂy upon. Lhe pﬂe to,

- move it downwardly.

50

One feature of my 1111?‘6111:1011 l‘GSIdGS in

the novel means provided for entrapping

and exploding the charge between the pl]e'
1tself and the pro](,ctlle (or ram) Whlch af-
terward in its descent drives the pile d: WL

“still farther by an additional blow.

{

Anothu feature (}i my uwentl(m ho% in |

he]:'em-
shown and described, I have explained my'

e and also dcts to "

-' _,pmnted out in the deser1 }}tmn .md cl:
which follow hereina: o

fluid
pile
In this case the |
not act directly upon

.A—-—A of I Tlﬂ

Tlo
| l*w 8 13 a %ectmn on lhe Iine D—D o{'
-1410_._;, IFig. 9 18 a
The. 1; Tlﬂ 10 is ¢

1 the novel means pionded for igniting the_- o
Icharoe after the ram has struck the pﬂe

A third feature of my invention is the ar-

rangement of parts whereby the length of
the travel and Lhel eby the force of the blow

struck by the ram may be varied. -
A further feature of my 111ven11011 CON-

sists in the provision of means for gripping
._the_ leads to prevent the casing from r1sing -
ofi the pile .Lmd in the: fu'mnﬂ'ement of p.avrts
W hereby such means are given an initial
pressure against or grip upon the leads.
By suitable 1‘1’16(311;;11115111 this 1nitial pressure
1s added to until the leads are gr ipped with
such force as to pr event the casmg from
rising off the pile. . - -.
A ﬁtth feature of my invention. I'GSILI("’-{ _
in the arrangement of parts whereby either
one or two explosion cylinders may be used,
‘depending upon the nature of. uhe.boﬂ m "
which ﬂlb pile: ' '

18 bemﬂ' driven.

dv

65

A sixth feature of my invention (30119151.%- '

i the provision of breakable and casily re-
placeable bolts or like retaining means im'- :
holding the plla cap to ‘the lowel end of
the casing. -
Still fm ther foatura es of my invention are
the provision of novel heads for the ram
and the hammer-block upon which the latter
| delivers its blow and in the arrangement of
‘parts for maintaining the %]ulal)]u nature of
the fit of the: hammer- block. | "

85

Other features of. my 1111@1111011 ’WIH be' '

‘ter. -.
In the drawings illustrating the 3 DI Uw‘f!,]“

111_15.;“_'" -
90

0[ my :uwumoll and the best mode now

Figure 1 is an elevation of my new. pile-
(hlvel [ig. 2 is an elevation parthr 1 sec-

tion 1001{1110 n LL.e direction of the arrow X
318 o %{,Lmn on the: hlm

1; I]ﬂ
l Fig. 4 1s a s sectional detail
on the line IWB 01 T‘lr::r 3 and shows the
arrangement of the tl(f-mdg at the upper
end Of the pile- drwu“ Fig. 5 is a fragmen-
tary elevation of the
Ing cylmdcr' Ti
in the dnectum of the arrow Y in .

7 is a section on the line C—C of E m

n Tlﬂ

|||‘

a section on line E—E of

111{(,1 1116(]] ate or d} arg-
o. 6 13 an elevation 1001{111“-

known to me of applying that principle,

100 S

105

central vertical section
of the lower end of my new pile driver; Fig.

11 18 :;m end view ]oolmm 1mn ] 1{3 {hr(*ctmu 110



| | | 2 | |
- i - R .

) __jof the ArTOW Z in I’lcr 10 Wlth the plle-'
o '-..____removed Tig. 12 1s a Sectmn on line ¥—K of |

'Tlo‘ 2 I‘lo 13 1S a sectlon on 1111@ I{m——h of-;_'
The main casing of my new- plle dr iver |
__ '_3(3011%.1%133 of three prmclp"ll parts; to wit, the |
- upper cyhnder a, the lower cyhnder ¢ {1

“which 1s 1110]11{19(:1 the cap = thereto at- |
) and the intermediate or charging |
cylinder 0. ‘The upper and lower cyhnders_
~a and ¢ are really explosion cylinders and |
 thear wﬂl% are formed with chambers d |
~ which are kept filled- with water for pre- |
 venting an excessive rise 1l
-_durmg the operation of the pile- drwer ‘that |
18, the cylmde,rs ¢ and ¢ are water- }acketed

fitted 1n the main casing is the |

“tached

Shdabl

ram from each end of the body—pmtmm 1

25
ocap .

30
40

~ cylinder a, ¢, concentrically therewith.

- reduced ends of the. exploamn cylinders over
- which the shell b is bolted form ledges or

- ghoulders s,
posed ends of the. shell b are formed with |
- flanges ¢, ¢ to which are bolted the ends of
. __-tle—md% » which are adapted and designed to
~hold in qssemblud 1*e1‘111011 the pmts of tlle_'

) 50

. 'cvlmder 15 thm

I*eadﬂy 1‘ephced

ock %. The head 4’
nelds the bushing p |

b |

the force of the

The shdl or

’ within the shell

. casing.

SCI‘lpthl] herein.

- (Cast integral Wlth the upper end Of the 1
. upper exploswn cylmder a and . projecting |
~ outwardly and upwardly therefrom are two
~pairs of shaft-supports w in each pair of |
__Wluch 1S mmmted a b..u' or Statmnary Shaftm '

teﬂmemture_

1t broken.

‘The

bu}omes bm*red m"

The op-

The leads 01"0'L11de—5tm'1c1f1]:'ds » are q*hown_;
~only i pmt but 1t will be unc
- gkilled in thl% art that the lead

 of the ucgu.i] derrick in a way too well known

- to require either 111L15t1*'at1011 or. fnuher de-

erstood by all |
s form a part |

920,606

presser - block 2.
blocks 2

presser-bloc

hb‘ld(—l‘d and 18 conmected tl?t{i}llﬂh the medi-
um of a coil-gpring 3 with the 11eaded upper
end of a “'111 rod 4. To the lower end of

-_ﬂ e@u,,h o1 one pair of these pull-rods 4 is fas-
 of which extends a phmn'er-head g, h. The-| -
lower plunger head % 1 provided: with a |
~ hammer-head or ram-head ¢ which flchmll‘y-
 delivers the blow upon the hammer-block 7. |
~ Between_ the latter and the top of the pile j |
~ is placed a pile- blcrch e of ﬁbu or like ma- |
terial whlch fits in the central hole m of the |
: The latter is fastened to the lower |
~ end of the lower cylinder ¢ by the bolts o
~which are
~ Mounted with a snug fit upon the shank of
the hammer-block ¢ 1s a bushing » prmudadf
- with packing rings ¢ which i closely the |
~ wall of the cylmder ¢ at its lower end.’ _
"~ blows of the 1L - he'ld e fall dlrectly uponf-'
~the head ¢ of the hammer-block ¢ and are
transmitted directly through the shank of
 the latter to the pile-b.
of the hammer- block S|
“and in case the head 4
~ otherwise deformed by ..
heavy blows upon it, the slidable nature of’_
~ the fit of the hammer-block as a whole Wﬂ]
o "nevertheleﬂs not be disturbed. - ST
o casing b of the 111terl'ﬂedlf1té
and is bolted at both its|

ends over the 1"educcd ends of the L“‘ili}lﬂ%l(hl “

“The

tem one end of a curved lever or mdzer

th:zm the- levurs —and whlm
one on each of the bars 7

10 whieh pro]ect from the shell b ot Lhe
intermediate cylinder. The coil- -springs 3

initial pressure against the leads

formed a pair

c: rried by the boay £ of the ram

he free end of

and force the %110LS or presser-blocks z

The %’ltpb 13 -
‘serve to hold

the cml SPrings o

tension-rods 14 is provided.

LJ 16 which pass through slots in the two
p"lltS

arm- 5 fulerumed at 6 upon a bar 7. The
lower ends of the other pair of pull rods 4
‘are fastened pivotally each to an end of one
ofa pairof curved levers 9 which are shorter
“are fulerumed
‘Upon each of the 50
tie-rods % are bolted the chmp plates 8-each
‘of which carries an end of one of the bars 7.
-The latter are further %uppor‘ted by the lugs

are placed under initial tension so that the
shoes or presser-blocks z are held Wlth an
In the
shell b of the Tntermediate cylmdcr are
of longitudinal slots 11
through each of which. projucts ‘the outer
end. of a post 12 the inner end of Whloh 18
“Under
cach of the 1011*?}9,]:' curved
lewls 5 Hes one of these posts 125 fmd as the 17
Dody f rises, the posts 12 rock: upwardlv the
| free ends of the levers or rocker-arms 5 upon
the cross-bars or rock-shafts 7, wherveby the
outer ends of the rocker-arms 5 are depressed
and, through the pull-rods 4 attached to 1°
thase outer. end% stretch the coil-springs 3
with
still greater pressure against the lmdq v
‘ormed 111teo'1'11 with the casing
the free. ends of the. curved 115
levers 5, 9 up qo*amst the mltml temmn of

‘“Fach of these
tension-rods consists of two parts held to-
gether by two taper or wedge-shaped keys =

One of these parts' is a block 17 of
“metal formed with a recess 18 and mounted 125
rotatably upon one of the shafts 2; while the
other or cooperating part 1s a bar 19 of metal

formed with a head 20 at one end and at its
other end mounted free to rotate upon the

Gpp(}%ﬁe %haft . The he‘ld 90 ﬁts mn the re~-

There 1S rotatably mmmted a p:aur of toggle- -

links y on each shaft z and to each of the._
toggle-tinks v is plTOt"lHy fastened a shoe or
These shoes or presser-

lie in pairs on. opposite sides of the
leads » and as the shafts @ are carried up-
wardly the shoes or presser- hlocks z are
forced with great pressure against the leads
2 on Opp()&lte sides ‘fhereof The shoes or
ts are held with an 1111t131 pres-
‘sure against the sides of the leads by the -
follownw deﬂce% To each of the shoes or =
presser- blﬂchs 218 plvomﬂ} fastened one end_- o
of a pull-rod 2 the other end of which is

80

75

1060

jd

To hold the shafts = .111 phce 19 ftmst th€ o

force tending to separate them, 2 pair of
120

130 f?

W
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- cessi 18 in the block 17 and is_formed with a
- channel or slot which registers Wlth the
“slots 22 formed in th{J WaHS of the recess 18.
When the slots are in line with each other,.
The bar 19 is-
then th‘bﬂd@d by heating it and the- I{eys-'_
| L} 16 are 201N drwen ! to fill up the open-
1"'“8 ‘due to the expansion of the metal bar
This operation places the tensmn rods '

the keys 15, 16 ave.driven in.

14 undgr an 1nitial tension.

The upper end. of the charging L}rlmder b
is connected with the Iower eaploslon cylin-
“der ¢ by a pipe 26 the lower end of which
communicates with the lower explosion cyl-
mder ¢ thmugh the inlet port 27. In the
~ pipe 26 is mounted a generator-valve, which
~ isshown conventi 011:;1,1137 at25and WlllCh serves.
to impregnate with the fuel the air flowing.
through the pipe 26 toward the lower explo--

sion cyhnde ¢. . A branch pipe 28 leads o

from the pipe % and communicates with the
explosion cylinder ¢ through the inlet port_-
29 whiceh he% above the. .mlet polt 27, In
~ each of the pipes 26, 28, there is mounted a
valve 30; and by pr()pu"'l*}f manipulating the |

alves 30, .the flow of the esplosive mixture

- -nmy be chrwted through cither of the inlet

~ ports, as may be desn:*ed The lower end of

30

ter allows the lower end of the dmwmﬁ'f
bYllll(l@l b to be brought into u}mmmum—-

35

40

~ the exhaust. port 38 will . open slightly in

~cylinder « is formed Wlth an 1nlet port 36 |
and an exhaust port 37 and the latter opens.
into the upper exhaust pipe 38.. o

o
3

: coni act-finger 4 15,

GG

o fllly connected

v

the charging (*yhnder b 18 connected W1th___'
the upper- L\plosmn (,yhndel . by the pipe
31 1n which are mmu’lted a second generator

valve 24 and a three-way valve 32. The lat-

tion with the ‘Ltlll()‘%ph@le at will.
In the

35 extends slightly below the inlet port 27

and the exhaust port 34 1s Sllrllla,rly placed | -

with. respect to the inlet port 29..  Hence,

adv: ance of the inlet port 27 and the same is

true of the exhaust port 34 with respect to

the 1nlet port 29.

the inlet ports open. The upper explosmn'

The ignition apparatus for the lower ex-

”]::1{1%1()11 cylinder may be described as fol-
Upon the shell b of the intermediate

lows:
(‘3?1111(1L1"1% mounted a- bracket or- flame 3¢

- having a central slot or channel 40 in Whmh
s %luhb]y fitted a block 41 which carries a.
By means-of the screw 43

he’ 11)()51‘51011 of ‘the block and its contact-
finger may be varied at will.* The latter is

_.e]ectrlmlly connected with one pole of the

battery 44 the other pole of which is electric-
with a serrated contact- -plate

A5 mounted

I the rod 47 but: held L
923 one end of which

47 are fastened to
upon the outer -end of one of the posts 12.
“When the body 7 of the ram. reaches the end
1nertia
block

the head of t

_'explmw > charge.

- explosion cylinder ¢ are formcd.
two exhaust ports 33, 34 both of which lead

“into the exhaust plpe 35. The exhaust port

beveled part

.. w:ith the crossbeam 58,
crmng the latter, the

| be mmmd up - and ¢
“This insures that the pres- |

sure in the lower explosion ey]mdel will be
reduced to ﬁltnm%phu:lc pressure at the time

Hhmvn in I 10,

bon - but msulated from the in-

of which and the rod
the collar 48 mounted

46 and the other end

of its downwwl d travel or stroke, the
46 - continues its downw ard. travel
ke ainst the tension of the coil- %1)1111” 923 and

carries the toothed contact-plate 45 against

cylinder ¢.

“The ram- head fmd the hea,d 2

| cess 52 and with grooves 53 leading radially
| from Lh(_, Trecess. 59, When the r M- h(”l(, and

the hammer-block

desceribed and the: 1)110 15 driven downwar dly

‘and the ram is forced upwardly.

In the upper explosion chmdu ¢ the
95

plu]}t}el -head ¢ is 10111‘1@(’1 at 1ts upper end
with a deflector aﬁi by which the inflowing

‘gaseous mixture 1s- deflected and drives 1}(1
fore it the expl(}dod charge out through the
‘exhaust port.

1n this ('Vlmdu the {l]ﬂ{)%l(}ll
may be caused by the heat of compression of

‘the gases or by any other suitable means.
In the. lower explosion cylinder the annular
t- 55 of the end. of the Tan- heau R

¢ acts as a deflector.

~ Upon the posts 12 are mounted the (,0]1{11“*_
45, 50, which are connected by pull-rods 57
By raising and low-
body f of the rant
own 1 - the (31,51110_
51:&11]119 or at any other time desired. |
~ The et ds v ave formed with ﬂmd(,wajm
39 and the casing with F_’_‘l]ldt blmh% 60 Wh}@h

111;

;.[ ravel i the mndeu ays 59,

The operation of my new - mpm%mn pow-
1185,

(10* hammer may be deseribed as follows:

Assuming the ram . to be in the p()%lt]()ll
am - has been forced

_____ 9, the .
APwW 11(11}? by the previous explosion and the

body f has forced from the lower end of the
charging eylinder
in passing through the genex ator-
becomes 11111}1*@*-’}11&&1(1 with the fuel, whereby
there 13 formed: an mplo five mixture.
latter has been delivered into the upper end
of the upper
the inlet port 36 and past the deflector 54

alr, which
b]Vf‘ L)L

a charge of

The
explosion cylinder « through

and -has been (mnplmwd by the npwud
movement of the plunger-head ¢. The same

upward movement of the ram drives air
5 ertia bloch I(; mmlnted ﬁ:ee to. shde upon | fwm the nppel 011(1 of tlw (*11*11?g.11'1.g cylincer

hereon by a coil-spring .
1s Tastened to the block

70

78
he contact - finger 42, whereby the circuit =
from the battuy 44 is momentarily made or
completed. A current is induced 1n the sec-
ondary 49 of the induction coil 50; mld when
the current-is interrupted, a spa] lk 13 gen- 80
-erated at ﬂ](, Sj )*111{ p]nn 51 mn the exnlo%mn o
) 01’ thL__ o
-11‘"!1111]’1(}] block ¢ are each formed with a re-
85 .

are’in con-
tact, the recesses H2 combine to form a cham-
‘ber in which is held under compression the
- The latteris fired through

“the mechium o{ the ignition apparatus 3%(7

105

may -

110

120,

125

1:-30 -
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‘nder ¢

?) throuoh the plpe 96 and th:e Uenerator
valve- 2) therein to the lower explasmn cyl-
The explosive mixture flowing in
through one of the inlet ports 27 or 29 (de-:fj
5 pending on which valve 30 is closed) strikes

"~ the reflector-surface 55 on the ram-head ¢ |
~ and-drives the burned gases out into the ex- |

~ haust p}pe 35 thmuo}l one of the exhanst
The upward mcwement of |
the plunger- heqd ¢ generates heat in com-
~ pressing the e*{plocswe charge and this heat |

e relied upon to fire the charge; -but any

. gunitable means may be used to 1trmte the
~mixture, as will be readily understood by |
_ “An explosion
© the upper cylinder @ results and the ram is
- driven downwardly.
~ meets the haﬂlmer—bloek head 4/, the explo-
~ sive mixture is entrapped in the chamber
26 formed by the recesses 52 and in the slight
~ space between the wall Gf the ower cylmderj?f-
e “When the ram 1s
~ brought to rest by its Impact with the pile 7,
- the 11*10rt1a; block 46 continues its downward
travel against. ‘the tension of the coil-spring
93, In its continued downward travel the
"~ inertia block 46 brings the serrated contact- |
~plate 45 into electrical connection with the
_ ~ contact-finger 42 and thereby completes the |
- 30 hattery eir cmt which 1s almost 1mmedmtely*
~ broken by the upwmrd pull of the coil-spring |

those slﬂlled in this art.

¢ and the heads ¢ and 7’.

93 whereby a spark is generated at the |

B spmk-pluo 51 and the exploswe charge in

- ,the lower cylmder between the heads ¢ and

i’ is fired. The ram is now driven upwardly
and the cycle of operations 1s repeated. The
~ casing follows the pile j in the latter’s de-
o _-.%cent so that the mp 7 ahmys rests upon the

. B :.-tO]) of the plle
40

L

. then opemte as before, the blow of the ram |
45 gpon the pile being that due to only the
© weight of the ram instead of that due to the

- same weight- plus the energy of the e’tplo-*;“

SR Jn case it is: not des1red to nuse the npper"“
. ’_exp]osmn oylmder ¢, the generator-valve 24
- 13 closed and the three-1 -way valve 382 is
 opened to the atmosphere.

~ sion in the upper cylinder.

B0

S m forcmo the
30 in the 10wer end of the pipe
-60 and the etplocawe mixture flows through the
~ branch pipe 28 and enters the lower e'{plo-_,’
“sion cylinder ¢ through the inlet port 29. |
- Thus, provision 1§ made- for a V‘lrmtmn of--ﬁ
' . Scrlbcd ‘the combination Wlﬂl the casing of-

60,

TIn case the ram is to have only a short
00 yravel or flight, the valve 30 in the braneh
. pipe 28 is closed and the explosive mixture
. flows through the pipe 26 and the. inlet port-
. 2T into the lower cylinder ¢.
~ the goil is hard to penetrate and the energy
>0 of the working fluid transformed into work |
~ done in throwmo upwardly the ram is rela-
~ tively great as compmed with the work done
pile downwardly, the valve

26 1s closed |

B the throw or travel of the ram.

: - _As the body f of ﬂlE‘ ram tr*welq 11pward}y,5

’-1t carries Wlth 1t the

mediate. eylinder.
gage
~of the levers or rocker-arms 5 and depress
correspondingly the outer ends of the: qame' -
rocker-arms, thereby exerting a downward
{ pull on the mds 9 and 4 and increasing the
tension of the coil-springs 3 by stretching
The downward pull on the rodsf' 5
2 tends to press the shoes or presser-blocks z
| against the leads » and to inerease the fric-
-.j'tmnal resistance between these members.

Thus, ap additional resistance is offered to |
80

the same.

leads.
“As the ram- -head ¢ |
I Fig.
E'-upwardly relatively to the leads ».
case the shaft supports w rise Wlth the cas-

“thereby

mg my
legally pemmsmb]e. The upper explosion ]
cylinder ¢ may o
oether with the npper plunger—head g5 "and
so may be the mechanism for gripping the
leads.” Other changes in the particular em-
bodiment of my invention hereinbefore de-
persons.

" However, when |

“depa

the mﬂvement of the casing relatively to the
This reststance is C still further m- =
ereased by the arrangement of pfuts shown
4, I the: event of the casing moving -
In thls_} R,
&

_ posts 19 Whlch move'_ N
‘m the slots 11 in the shell & of the inter-
Two of the posts 12 en-
and force upwardly the free inner ends =~
70

ng and carry upwardly the shaft z and

‘will tend to force

mechanisms.

| the outer ends of the t mrgle hnks.
| Tt will be obvieus from an 11151:)ect10n of Fig.
14 that an upward movement of the outel o
i ends of the toggle-links ¥
the pressure-blocks z against the leads with
great pressure and the more the casing
moves upwardly, the greater is this pressure
increased, accmdmcr to the well-known prin-

ciples fmvermng the actmn of towgle-]omtl.%f_

In starting the hammer the: cmscsbeam 58

bhe’. ormtted altogether, to-

seribed will suggest themselves to

is raised and allowed to f&]l thereby giving =~
to the ram a correspondmg reciprocating -
motion. This raising and lowering of the _
crossbeam and ram is kept up, until an-ex-

plosion of the mixture under the ram-head _
¢ takes place and the operatmn of the ham- .
- -'.Qmet becomes automatic.
Tt will be observed that the ca'~‘s11‘10' and all
parts of my new hammer earried Wltlnn and
by the casing fo]laws the plle n the de-- .
The other p‘trts”_ffscent of the latter. - T
Tt wil} be obvious to ‘LH Skllled in ﬂllS art e
that many variations may be made in the 110
‘construction of my new hammer without
departing from the principle of my inven-
| tion; and I desire to be understood as elaim-
‘invention in the broadest manner

100

115

120

skilled n this art and may be: made Wlthouta;_: o

the scope {)f_ the folI(}wmg clzﬂms
X clam: -

rting from the spirit of my invention;

but I desire to be distinctly understood as =
‘elaiming all such changes as bemg Wlthm 125

1. In an appamtus 0f the eharacter de-

an’ expleﬁlon cha,mber one. end of Wh]Ch

130_' |
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- means for introducing an explosive charﬂe_
3 .;m d 1]1&1118 ft;r fums,} amd;---_

- 1ng 1s recessed to f
(}1 a pile; of & closure E(}]: saxd: end of 5(11(1-_- :

- casing is receﬁsed to fit over and hold the end
- of a pﬂe, of a closure for said end of said -

casing ; a ram mounted in said chamber; and
means for mtroducmo an @xp]oswe c,_imrﬂeif

into said chamber,

2. In an apparatus of the charactm ae- |
scribed, the combination with the casing of

an uplosmn {.,}L,Lmbu' one end of whmh cas-
it over and hold the end

asing; a ram mounted in said chamber;

mto s 11 chambel
charge. CRE

3. In an appamtm ot 1he char: wter' de—-.
with the casing of
an e}:pl()alon chamber one end of Whldl cas-
and hold the end of

%Lllbtd the combination

g 1s recessed to fit over
) 1:)11@ a gas- -tight closure for said end of
sald casing; a ram mounted in said chamber

and means for 111‘(1'0(111@1116 f11’1 ehploswu_-

| ch.-m oe 1nto sald dlmnbef'

925

~ said chamber;

4. In an apparatus of the 511.:11.-.1@1:61" de-

qcrﬂ)ud the combination with the ca 1SINg of

ATk explosmn chamber, said casing being pro-
vided with means :toz holding the Lnd of a
pile; of a closure for one end of said easing;
and means
for introducing an (.,,xlt}losawe (Jharﬂ'e mto

a Ir'ain mounted in '%cud chamber;

cuud dmmb(,r

TIn an apparatus of the (,hara(,ter' de—._}
1*rb&,d the combination with the casing of

T8 e&plosmn chamber; of a ram 111{)1111th in

- posed between said hammer-block ;m{l CASING

40

and having a gas- twht ht {10::11115{ Lh(_, {}p-_

pmed Wi 21 thereof, .
In an .;1131)&1L1t115, of Lhe chamgter de-

SGIlb(.,d the combination with the casing of

an. (,xplo.smn chamber; of means for holdmo

sald means to said casing, sud bolts bemo.

e cadily replaceable in case of bre: akage.

45

B0

7. In an apparatus of the. charfwter de-

-&CIled the combination with leads and a
y, of shoes adapted to
bear cwamst Sald leads; and links one end of
“each of which is plvotally connected to one |
of said shoes and the other end of each of
~ which is pivotally connected with said cas-

nnded thereby

C&E:lllﬁ

;scubed the combination Wlth a casing;
A lam 11*1m111ted in said casing;
fiwhu,h said casing is mounted: eripping de-
vices for o
__]J{)l tc;j and 111%11.:11115111 actuated by sald ram -
achon {):f 5;:11(1'

%01 1bc

wardly

ser 1bed,

a lmmmel" block mounted 1
said chamber; and a slidable bushing inter-

111g,, the chE;t 1lamed end of the lmk bemg |
normally lm’ver-than 1ts end connected with
the shoe. - ' E

8. In an: apparatus of the chara,cter de-

asing gmded thereby, of shoes adapted to

'-be.«u ;.,w.:unst said leads links pwomlly con-
nected - with said shoes and with said casing;
60

and means for holding said shoes ag gainst up-
ward movement along said leads.

. _-scmbed the combination with leads and a

9. In an appax 1t115 of the chﬂu'*lc:ter Lle~ -

for 111L16&%111u thu uuppm

-dex 1¢Ces. |
100 In an .a,pp.:uatns of the chancter de-—-
, the combination with leads and a
casing “uld(}d thereby, of shoes adapted to
"-L{,al ..:10:1111% sald leads;

sald casing for iorcuw smd shoes aoalnst
ald leadb

L

11. In an apparatus of the chai"wctm de—

means carried by

when said casing Imoves up-
and melchno devices under mitial
tension for holdmo qud shoes ag .1;111’151,_1113_-_-._
ward movement along said leads. =~

the combination with leads and a
casing Gmded thereby, of shoes adapted to
bear (10*1111::3t said leadb
said casing for :['01'01110 said shoes against
isald leads when _:sfud casing moves up-
wardly; a ram mounted in Smd Casing ; _
means actuated by said ram for increasing =~
‘the gripping action of said ‘shoes. o
12. In an apparatus of the chamctu de-
scribed, the combination with a casing; of
Suppor tg i which said casing is mouutul, -
ram mounted in said casing;
_ | devices actuated by said ram- for 1101(11110'.
~ the end of a pile; _and bolts for hstenuw_“

and

and gripping

_of -

Suppous m
65

mmmtmn said casing and sup-

75

80

‘means carried by

85

90

sald casing cbgambt movement m S&ld sup- -

ports. |

In teé,timony Whereof I have hereunto set_

hand this eighteenth day of August,

1908 at said New York, in the presence of _' e

tht., two undersigned Wltnesses
o ROBERT S OBERLY
Wltnesses. o
- Roperr. A, I LUM
JoHN L OB RRLY.
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