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Toall whom it may concern:

Be 1t known that I, ALBErT KErnLocc Harrorp, a
citizen of the United States, and a resident of Oakland,
in the county of Alameda and State of California, have
invented a new and Improved Hammer, of which the
tollowing is a full) clear, and exact description.

The object of the mvention is to provide a new and -

improved hammer, having means driven by the force of
an cxplosive mixture to pernit the use of the tool on
work which cannot readily be rmched by pneumatic
hammers and similar tools. ,

The invention consists of novel features and parts

and combinations of the same, which will be more fully -

described hereinafter and then pointed out in the
clalms. - | | |
A practical embodiment of the invention 18 repre-

sented in the accémpanying drawings forming a part of

this specification,. in which similar Characters of Ief{Jr-
ence indicate corresponding parts in all the views.
Figure 1 1s o longltudmal central section of the im-
provement; Fig. 2 is an enlarged transverse section of
the same on the line 2—2.of Tig. 1, and Fig. 3 is an cn-

larged transverse section of the means for controlling

the adinission valve, the section being on the line 3—3

of g, 1. _ |
The barrel or casing A on which the hammer is

mounted 1s provided at its forward end with a bearing

- A’ for the anvil Bto shide in, the said bearing opening

at one end into a tubular guide C, attached to the bear-
ing, and through which the part to be hammered is in-
troduced, so ag to be struck by the anvil B, which in
turn recelves successive blows from a lmmmel D at-
tached to a piston E mounted to reciprocate in the
hammer cylinder A2 formed in the barrel or casing A
a.Jacent to and connected with the beaving A’

The barrel or casing A is provided next to the eylin- |

der with an explosion cylinder Aﬁ’ in which reciprocates
a piston 147 rigidly connected by a piston rod E? with
the piston I 1{3{'11.}1(;munw in the cylinder A% By ref-
crence to Fig, 11t will be scenthat the arca of the pis-
ton It is in excess of that of the piston 19/, |

in the forward end of the c}:pl{}swn cylinder A3 g ar-
ranged a spring-pressed valve T connected with a suit-
able source of explosive mixture supply, to charge the
forward end of the eylinder A¥ with the explosive mix-
ture at the tune the pistons I8 and E/ are on the return
stroke.  The same end of the eylinder A? is connected
by a port ¢ with a compression chamber A* formed on
the barrel or {Esuw A adjacent to the eylinder. A3, and
this port A is 1101111u11\,f closed by a spring-pressed wvalve
Gadapted to open when the pistons E and E/are on the
forward stroke, so that the charge previously dmwn
into the cylinder A® by way of the valve I is for ced out
of the cylinder by way of the valve G into the port «, to

pass from the latter into the compression chamber E‘ﬁ‘ﬂ

—_—

eylinder AS,

1

| the cylinder A% and this port b is normélly closed by a

valve H actuated {from a rod B3 attached 1o and noving
with the piston E/. TFor the purpuse mentioned the
stem H” of the valve H extends into the chamber AY
and 1s connected by a pivot pin H* with the side arms 17
of a lever I fulerumed ona pin J carried by a bracket J7
arranged within the chamber Af. The side arms 17 of

‘the lever I stradlde the rod EY between shoulders

E*, E? formed on the rod 12, and hence when the pis-
tons 15 and B move into a rearmost position then the
shoulder E° in striking the lever I imparts a swinging
motion to the same tp move the valve H into an open
position, so that the compressed charge in the chamber
A? can pass by way of the port b into the rear end of the
cylinder A®. When the pistons E and I move for-
ward a short distance, then the shoulder 4 engages the
lever 1, to impart & swinging motion to the same with a.
view to move the valve I into a closed position, so as
ta disconnect the chamber Af from the rear end of the
The valve H is locked in a closed posi-
tion by a spring catch K attached to the bracket J/ and
engaging a notch H? formed in the valve siem B/, Now
the charge passed into the rear end of the cylinder A is
ignited by an igniting device, Ppreferably in the form of
an clectric igniting device L, the clectrodes I of jits see-
ondary circuit I extending into the rear end of the
cyitnder A% as plainly indicated in Fig. 1. The pri-

‘mary cireult L7 of the electrie igniting device L is pro-

vided with a circuit closer and breaker LY in the form
of a spring-pressed pin adapted to be actuated by a cam
I2% formed on the rear end of the rod E?, so that when
the piston 187 has moved forward a d‘i&t&ll(:{, n the (‘}]

Jdnder A® and the cam 139 lifts the pin L* after the valve .

];I is closed, then the circuit 137 is closed and conse-

quently a spark is had at the electrode L7 to ignite the

charge contained in the rear end of the cylinder A®, to
push the piston 127 forward to the end of its stroke.
Now this forward movenent of the piston I causts a
itke movement of
strikes the anvil
vil B, which is transmitted to the part to be hammored.
I°rom the foregoing it will be seen that the piston 1%/
is primarily moved by the compressed charge and after
the latter is ignited the piston is forced outward by the
force of the explosion, to cause the hammer D to Z1VC &

powertul blow to the anvil B and the part. to-he ham— |

mered. , |

The return movement of the pistons 1 and 137 is
caused by the force of the exhaust gases, and for this
purpose the rear. end of the cylinder A® is connected

W ith the forward end of the cylinder A% by a port Cy.
from which leads an exhaust port d to the atmosphere.
The port ¢ adjacent to the cylinder A2 is controlled by a -
valve N, and the exhaust port d is controlled by a valve
N7rand the valves N’ and N are connected with each
The latter is connected by a port & mth the rear (,m,, qf 4 a‘fher by a valve stem N¥ and the valve N/ is adapted

the piston I, so that the hammer D
B, thereby exerting a blow on the an-
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*

to be movetd 1nt{} a c]gqed pﬂqltmn by the plston £’ at { nected Mth the plston in the hflmmer head cylinder, an
the time the latter-moves to the-end of its forward |

stroke. A returni movement s given to the valves N7
and N by the piston E at the time the latter returns-to

the end of 1lg rearimost %trnknh Now when the sever&l

parts are in the. pnalt-mn ahow,n in. Fig. 1 it is evident
that the piston E is free to move forward in the Lylmder
A? as the latter connects with the qtmnuphere by way
of the ports ¢ and d, the valve N/ then being in.an open
position and_ the valve N in a clused ‘pogition.  After
the explosion has taken place in the cylinder A®.and
the pistons £/ and E have moved forward to nearly the
end of their stroke, then the piston E/ engages the valve

- N/ and moves the same forward so as to close the port d

16

and cause the valve N to open to allow the exhaust

gases in the rear end of the cylinder A® to pass by way

. of the port ¢ into the forward end of the cylinder A2, to

20

. provided with a handle ‘A% under the mntml of the op-.

- erator, to mnwmently manipulate the tool g0 as to
- 30

35

40

. as.indicated n I*lg 1.
2H
1o avoid compression in this cylinder.

press against the piston E so as to return the same to its

rearmost position and.with it the piston . Now when
the piston E moves into its rearmost position it shifts
the valve N into an open position and the valve N into
a closed pomtwn In order to relieve the chamber A
of aniy excessive. pressure a relief valve O is provlded

cylinder A? is provided with a port ¢ to the atmoaﬁhere
The rear end of the barrel or casing A is preferably

properly engage thﬂ same with the work to- be treatvd
at the time. | - ' |

- In ﬁrder to btﬁrt the device, use 18 madc uf a rod in-
serted through an opening A% in the handle and thread-

ed into the end of the cam E® for moving the latter,
and mnuvqu@ntly the rod E* and the pmtons E and ¥/,
forward and hackward until the dt,slred exple mve Charﬂe

i had in the cylinder A% . - :

From_ the foregoing it will be scen tha an. uxplusmn

“device is used to impart a réciprocating motion to the
hammer D, to.cause the lattor to give blows in rapid

succession upﬁn the anvil B engaged with tlu., work at

" the time.

45

| -.shown in Fig. 3 the lower ends of the side arms I/ zm,'
_mauntﬂd to slide on'a rud I on which are coiled springs
I pressing the side arms I" towards each sther, similar
springs J? being mounted on the pivot J for the same
purpose, that is, to holdf the side arins I” normally in en-_

50

55

Thelever I is prov 1ded wr.thsprmg pI'(""ibi‘d side arms

I’ to allow the rod E? to pass between the sdid side arms.

I’ after the %hnulder Ethas imparted the desired swing-

ing matmn tu the lever 1, and at thetime the pistons B’

and I are moving to the ends of their outer stroke. 'As

gagement with the reduced pnrtum of the rod 5% éx-

tendmg hetween the shoulders E* and 12, said springs
13, 32, however, allowing the side arms [/ to move apart |
after the. shoulder B+ has given the desired swinging.
“motion to the lever I, so.that the rear end of the rod E*

- _can, qhde hetween the side arms 17 until the pistons B/

60

and IS are at the end of thelr fnrward ﬂtmke.

Having thus described my invention, 1 clalm a3 Hew

) ‘md desire to secure by Letters Patent:

65

1. A humnwl {ummlaipg u hunLl upt‘n at otie end for

struck, spuid barrel hm-
hnmmm hond ('l.liu{im

the Introduction of the pmt fo he
ing. an kploston’ evlinder and 2

In the sald bavrel,

the-
- chamber,

The rear end ot the hammer .

“compresslon chamber and the.
tgniting device

éeﬁ,ésg_ .

explosion device for impmting movement to ore of the

pistons. whemhy to drive them in one dlrection, and means

wherebhy to ciuse the exhaust gases to act on the other.

pistnn to drive the plstons in- the opposite directton.
A hammer comprising a barrvel open at one end for

the mtmductinn of the part to be stuu,k an umll movabhle .
a hammer head for striking the said -
anvil, and an expluslon device fﬂr impﬂlting a lEEl[HHHh** -

ing nmtinn to the sald hammer head
3. A hammer comprising a hmlel open at one end for

the introduction of the part to be struck, an anvil movable

in the said barrel, a hammer head for striking the sald
anvil,'and an explosion device for imparting a reciprocat-
ing motion to the sald hanper head and arranged in the
burrel, snid hammer head being adapted to be actuated

in one direction by the force of an explosion, and to be
returned by the force of the exhaust gases, S ~
4. A hammer, comprising a barrel open at oue end for
the passayge of the part to be struck, the said barrel having -
a compression ¢hamber, an explﬂsion cylinder and a ham-

mer head cylinder, connected pistons in the sald cylindera,

'a hammer head carlied by one of the plstons, an anvil.

70

cha

75

80

89 -

arranged in the open end of the barrel and adapted to be ':

~struck by the sald hammet head a valve controlled by

the sald plstons and contrulllng the connection between
saitld cumprmion chamber. and the said exploaiﬂa

chamber. | |
5. A hammer compr lstng a barrel open at one end for

the passage-of the part to be struck, the said barrel baving

a compression chamber, an explosion cylinder and a ham-
mer head ¢ylinder, connected pistons in the sald cylindem
n hammer head carried by one of the pistons, an anvil ar-

ranged in the open end of the barrel and -adapted to be
struck by the said hammer head, a valve controtled by
“the said phtuns and controlling’ the ﬂﬂnnecti{}n between

the sald compression chamber and the said explosion
chamber;, an fgnlting device for the sald Etplnslﬂn chamber,

-and means for contro Iling the gaid lguiting device tmm

the said plstons. - -
¢ ‘A hanmer commlslng a barlel open at one end for

'the passage of the part to be struck, the snld barrel having
i compiession Lhﬂﬂlb&l an explosion c¢ylinder and a ham-

mer .head cylinder, connected pistons in the said cylinders,

“a hammer head carried by one of the pistons, an anvil ar-

renged in the open end of the Imrrel and ulapted to be

struck Dby the said hammer head, a- valve mutmlled by -
the said pistons and cnntrnllinz., the cuunmtinn between
the sald cnmlneazlon chamber und the sald lequlnn cham-’

her, .an Ignlting device for the- said etplnsiuh chamber,

_:m{l connected valveq controiled by the said piqtmn and

controlling the connettlun hetween thé sald cyviinders and

between the hﬂmme hend. u;lindel nnd thé satmosphere.

7. A hammer comprising a barrel open at one end o

the passnge of the part to he struck, the said barrel having

a compresslon: chamber, ‘an explosion nllndcr"ﬁnﬂ a ham-

~mer head cylinder, connected pistons in the auld cylinders,

n hammer hend carried by one of the pistons, an anvil gr-

| ranged In the open end of the barrel and adapted io be
struck Ly the said hammer hend, a vaive controlled by the

906

and. an Ignltlng device for the sald explﬂslﬂn__
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anid plstons and cﬂntwlling the connection hetween the sald.

sald explosion chamber,
for the said explosion chamber, and. a
valved ¢onnection between the. forward end. of the explo-

_‘-liuﬂ cylinder and the sald ‘compression ¢hamber,

‘A hammer comprising a barrél open #t vne end fm'

| the [lflhﬂﬂgﬂ of the part to be struck, the said bharrel having
a compression chamber, an explosion cylinder
‘mer head cylinder, connectéd pistons fn the sald eylinders,

a hnmmer head carried by one of the pistons, an anvil ar-
ranged in the open end of the barrel and mhu:tml to Lie

amnd a hatn-

struck by the sald hammel head a valve controlling a

connection hetween the explosion cylinder and the com-
|- pression chamber, a rod moving with the sald pistons and

having spuced shoulders, and a lever controtled by 'the

an

130

13'_5 |

140

aaid Blmuldem and canpected with- the stem uf the said

mlw to open and close the Iatter, .
. A hammer comprising a barrel np?n at one snd for

connec t{-d plﬂntunﬂ in mld :y!imlm s, a1 hannner !wml ¢con- thu pussage of the p:ut to Lie ﬂ'!lltk the sam barrel hinm;ﬂ

145
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4 compression chamber, an explosion cylinder and a ham-
mer head cylinder, connected pistons in the said cylinders,
2 hammer head carried by one of the pistons, an onvil 1:11"-
ranged in the open end of the barral and adapted to Dbe
struck by the said hammer head, a valve controlling & con-
nection between the explosion cylinder and the compres-
sion chamber, a rod moving with the said nistons and hav-
ing spaced shoulders, and a lever controlled by the said
shoulders and connected with the stem of the said valve
to open and close the latter, the said lever having spring
pressed side members between which passes the said rod.
10. A hammer comprising a barrel open at one end for
the passage of the part to be struck,
4 compression chamber, an explosion cylinder and 4 ham-
mer head cylinder, connected pistons in the said evlinders,
the piston in the said hammer head cylinder being of

wredater area than the piston in the explosion eviinder, a

hammer head carried by one of the pistons, an anvil av-
ranged in the open end of the barrel and adapted 10 he
struck by the said hammer head, @ valve controlied by

the said pistons and controlling the connection hetween

the said compression chamber and the said explosion ciram-

the said barrel having.

&

her, an igniting device for the said explosion chamber, and
connected valves controlled by the said pistons ard con-
trolling the connection between the said cylinders and be-
twoeen the hammer head cyvlinder and the atmosphere,

11. A hammer comprising a barrel open il one end for
the intreduction of the part to be struck, said harrel hav-
ing an explosion cylinder and a hammer head cylinder,
eiid hammer head cylinder being of greater diameter than
the -explosion ¢ylinder, pistons in each of said cylinders,
said pistons bheing connected together, a hammer head
connected with the piston of greater diameter, an explo-
sion device for imparting movement to the piston in the
explosion eylinder whereby to drive the pistons in one di-
roction, and means whereby to cause the exhaust gZases
{o act upon the piston of larger diameter to move the pis-
tons in the opposiie direction,

[n testimony whereot [ have signed my name to this
specification in the presence of two subseribing witnesses.

| ALBERT KILLOGG HARFORID.

Witnesses: -

ARTHUR P, ANDERSEN,
Wanresr . VIOBICIL
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