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Tovall whom i may concern:

Be it known that I, ALBert Kurroce Harrorp, a
citizen of the United States, and a resident of Qakland,
in the county of Alameda and State of California, have
invented a new and Improved Hamuer, of which the
following is a full, clear, and exact description.

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

improved haminer, having means driven by the force of
an explosive mixture to perait the use of the tool on
work which cannot readily be reached by pneumatic
hammers and similar tools. .

The invention consists of novel fe'ttures and parts
and combinations of the same, which will be more fully
described helemarter and then pointed out in the
claims.

A practical embodimeht_of the invention is repre-
sented in the accompanying drawings formi ng'® part of
this specification,.in whick similar ch‘arac’t‘ers of refer-
ence indicate corresponding parts in all the views.

Tigure 1 is 2 longitudinal central section of the im-
provement; Fig. 2 is an enlarged transverse section of
the same on the line 2--2-of Fig. 1, and Fig. 3 is an cn-
larged transverse section of the means for controlling
the admnission valve, the section being on the line 3—3
of Fig. 1.

The barrel or casing A on whlch the hanmuer is
mounted is provided at its forward end with a bearing
A for the anvil B to slide in, the said bearing opening
at one end into a tubular guide €, attached to the bear-
ing, and through which the part to be hammered is in-
troduced, so as to be struck by the anvil B, which in
turn receives successive blows from a hammer D at-
tached to a piston E mounted to reciprocate in the
hammer cylindér A? formed in the barrel or casing A
a. jacent to and connected with the bearing A7,

The barrel or casing A is provided next o the cylin-
der with an explosion cylinder A\’ in which reciprocates
a piston I rigidly connected by a piston rod 12 with
the piston E reciprocating in the cylinder A% By rel-
cérence to Fig. 1it will be scenthat the arca of the pis-
ton I is in excess of that of the piston 1/,

In the forward end of the explosion eylinder A is ar-
ranged a spring-pressed valve F connected ‘with a suit-
able source of explosive mixture supply, to charge the
forward end of the cylinder A% with the explosive mix-
ture at the time the pistons E and 7 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 (Bsmu A adjacent to the cylinder. A% and
this port A is normally closed by a spring-pressed walve
G adapted to open when the pistons E and E/ are on the
forward stroke, so that the charge previously drawn
into the cylinder A® by way of the valve F is forced out
of the eylinder by way of the valve G into the port ¢, to
pass from the latter into the compressionchambes |

The latter is connected by a port & with the vear end-of "

the cylinder A% and this port b is normally closed by a
valve I actuated from a rod B attached to and nmoving
with the piston E/. For the purpuse mentioned the
stem H” of the valve I extends into the chamber At
and is connected by a pivot pin H? with the side arms 17
of alever I fulerumed ona pin J carried by a bracket J7
arranged within the chamber A% The side arms I/ of
the lever I stradlde the rod E* between shoulders
B, B> Jormed on the rod ¥%, and hence when the pis-
tons IS and E/ move into a rearmost position then the
shoulder E* in striking the lever I imnparts 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 B and ¥/ move for-
ward a short distance, then the shoulder-B* engages the
lever I, to impart a Swinging motion to the same with a
view to move the valve 11 into a closed position, so as
to disconnect the chamber A* from the rear end of the
eylinder A% The valve H is locked in a closed posi-
tion by a spring cateh K attached to the bracket 37 and
engaging a notch H? formed in the valve stem W/, Now
the charge passed into the rear end of the cylinder A% is
ignited by an igniting device, preferably in the form of
an electric igniting device 1, the electrodes I of its see-
ondary circuit I? extending into the rear end of the
cylinder A3, as plainly indicated in Fig. 1. The pri-
mary circuit L? of the electric igniting device L is pro-
vided with-a circuit closer and breaker L* in the form
of a spring-pressed pin adapted to be actuated by a cam
L% formed on the rear end of the rod 13, so that when
the piston 12 has moved forward a distance in the eyl-
dnder A® and the cam 16 lifts the pin L* after the valve
H is closed, then the circuit L3'is closed and conse-
quently a spark is had at the clectrode L7 to ignite the
charge contained in the vear end of the cylinder A3 to
push the piston B/ forward to the end of its stroke.
Now this forward movement of the piston B/ causts &
like movement of the piston I, so that the hammer D
strikes the anvil B, thereby exerting a blow on the an-
vil B, which is Lmuslmttcd to the part to be hammered.

From the foregoing it will be seen that the piston B/
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 give a
powerful blow to the anvil B and the part to be ham-
mered.

The return movement of the pistons B and 13/
caused by the force of the exhaust gases, and for this
purposc the rear end of the cylinder A® is connected
with the forward end of the cylinder A2 by 2 port ¢,
from which leads an exhaust port d to the atmosphere.
The’ port e adjacent to the cylinder A2 is controlled bya
valve N, and the exhaust port  is-controlled by a valve

/,rand the valves N/ and N are connected mth cach

~other by 2 valve stem N? and the valve } is ac.aptcd
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to be movet into 4 closed position by the piston B/ at

the time the latter-moves to the-end of its forward:

stroke. A return movement g given to the valves N’
and N by the piston E at thie time the latter retuins-to
the end of its rearmost stroke. . Now when the several
parts are in the. position showirin. Fig. 1 it is evident
that the piston E is free to move forward i the cylmder
A2, as the latter connects with the atmosphere by way
of the ports ¢ and d, the valve N/ then being in.an open
position and. the valve N in a closedsposition. After
the explosion has takon place in the cylinder A%.and
the pistong I/ and B 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
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and cause the valve N ta 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 A% to
press against the piston E so as to return the same to its
rearmost position aind with it tHe piston E’.  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 pOaltlon -In vrder to relieve the chamber A*
of any excessive. pressure a relief valve O is provided,

as.indicated in Fig. 1. The rear end of the hammer
cylinder A%is pm\"ided with a port ¢ to the atmosphere,

-to avoid compression in this cylinder.

The rear end of the barrel or casing A is prderably

prowdod with a handle A% under the control of the op--

crator, to convmnently manipilate the tool so as to
properly engage the same with the work to be treatvd
at the tiine.

In order to start the device, use i8 madc of 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 consequently the rod F# aind the pistons 1 and ¥/,
forward and backward until the dcslrcd explosive charge
is had in the cylinder A% . ;

From. the foregoing it will be scen that an. cxploslon

Z‘chIr'e is used to 1mp'n‘t a rcuprocatmg mutxon to the

hammer D, to .cause the latter to give blows in rapid
succession upon the anvil B engaged with the work at

" the time.
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' .shown in Fig. 3 the lower ends of the side arms I’ are’
,mount(xd to slide on'a rod I? on which are coiled springs
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Thelever Lis prow ld(’d wnhsprmg -pressed gide arms
17 to allow the rod E? to' pass between the sdid side arms
I after the shnulder TL¥has imparted the desired - swmrr-
ing matlon to the lever 1, and at thetime the pistons B

and E are moving to the ends of their outer stroke. “As

I? pressing the side arms I/ towards each other, similar
springs J? being mounted on the pivot J for the same
purpose, that is, to holdfthe gide arins I/ normally in en-
gagement with the reduced portion of the rod E* ex-
tending hetween the ‘shoulders E* and 12, said springs

13, 32, however, allowing the side arms I to move apart 1
after the shoulder E* h'ts given the desired swinging.
_motion to the lever I, so.that the rear eud of the rod E?

can, shde betwdéen the side arms I untik the pistons E/
and B ‘are at the end of theii forward stroke.

Hlaving thus described my mvcntlon I claim as ncwv

and desire to secure by Letters Patent:.

1. A hammer (ummlsim.' i bmu,l opvn nt one end for
the Introduction of the pmt for bebstrack, sadd barrel hav-
ing. an. tkplosion exlinder and a hammer head eyliuder,
connected plstony In winld cytinder; 4, o hamamer head con-

In the sald bavrel,

Cthe sald wmpression chamber
- chamber, ‘and. an’ igniting device for the s'ﬂd exploslon

865,889

nected with the piston In the hammer head cylinder, an
explosion device for 1mpmtlhg movement to-oxe of the
plstons whereby to drive them in one dlrection, and means
whereby to cuuse the exbaust gases to act on the other
piston to drive the plstons in-the opposite direction.

2. A hammer comprising a barcel open at one end for

the introduction of the part to be struck, an anvil movable .
a hammer head for striking the sald -
anvil, and an exploslon device for imparting a xeclpmut.- :

ing motion to the sald hammer nead.

3. A hammer comprising a barrel open at one end for
the introduction of the part to he struck, an anvil movable
tn the said Larrel, a hammer head for striking the sald
anvil,"and an explosion device for imparting a reciprocat-
ing motion to the sald haminer hesd and arranged o the
barrel, said hammer head belng adapted to be actuated
in one direction by the force of an explosion, and to be
returned by the force of the exhaust gases. - ~

+. A hammer, comprising a barrel open at one end for
the pussage of the part to be struck, the said barrel having

“n compression chamber, an explosion cylinder and a bam-

mer head cylinder, connected pistons in the said cylinders;

‘a hammer head carried by one of the plstons, an anvil.

arranged in the open end of the barret and adapted to be

struck by the sald hammev head, a valve controiled by

the sald pistons and controlllng the connection between
and the said  explosioa

chamber.

5. A-hammer comptising a barrel open at one end for
the passsze-of the part to be struck, the snid barrel having
a compresslon chamber, an explosion cylinder and a ham-
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mer head ¢ylinder, connected pistons in the sald cyllndemv“

1 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 sald hammer head, a valve controlled by

“the said ’plstuns and controlling’ the_ copnecticn between

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

-and means for controlling the gaid lguitlng devlce from

the said pistons.

6. ‘A" halnmer commlslng a barrel open aut one end for
the passage of the part to be struck, the sald barrel having
. compression chamber, an explosion cylindei and a ham-
mer.head cylinder, connected pistons in’ the sald cylinders,

"a hammer head carried by one of the pistons; an gnvll ar-

renged in the open end of the birrel and adapted.to be

struck by the said hammer head, a° valve dmtmlled by -

the gaid pistons and Lontmmu;, the Luunc«tlnn bétween
the said u)mmesslon chamber and the said ("(]blq\l(m cham-
her, .an h,nltlng device for the  said explusluh chamber,
and connected va]vc% controlled by the sald pistons and
controtling the connection hetween thé qald eylinders und
between the hammer hend L)llndel and the utmosphete;

7. A hammer~toniprising a barrel open at one end for
the passage of the part to be struck, the said barvel having
a compression: chamber, an explosion cylinder and a ham-

“mer head cylinder, connected pistons in the suid cylinders,

a hammer hend carrled by one of the pistons, an anvil gr-
ranged In the open end of the barrel and adapted Lo be

struck Ly the said hammer hiend, a valve controlled by the, .

said pistons and contrelling the-connection between the said.
compression chamber and the sdid explosion chamber, an
ignitlng device for the said explosion chamber, and.a
valved c¢onnection betweem the:forward end of the explo-
sfon cylihder and the said ‘compression ¢hamber.

8. A hammer (omprlulng a4 barrel open at ovne end fm'
the passage of the part to be struck, the said barrel having
n compresslon chamber, an explosion cylinder and a ham-

‘mer head cylinder, connected plstons fn' the suid cylinders,

a hammer head carried by one of the pistons, an anvil ar-
ranged in the open end of the barrel and .uh'\ptvd to be
strick by the sald hammer head, a valve controfling a
connection hetween the explosion cylinder and the com-

- pression chamber, a rod moving with the said pistons and

having spuced ‘shoulders, and a lever controtled by ‘the
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said shoulders and conpected with-the stem of the sald

valve to open and clase the latter,
0. A hammer comprising a barrel open at one end for
the passgge of the part to Le ufl uck, the said barrel h‘\_\mg
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i compression chamber, an explosion cylinder and a ham-

mer head eylinder, connected pistons in the said cylinders
2 hammer head carried by one of the pistons, an anvil ar-
ranged in the open end of the parral and adapted to Dbe
struck by the said hammer head, a valve controlling a con-
nection between the explosion cylinder and the compres-
ston chamber, a rod moving with the said pistons and hav-
ing spaced shoulders, and a lever controlled by the said
shoulders and connected with tbe 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, the said barrel having
a4 compression chamber, an explosion cylinder and a ham-
mer head cylinder, connected pistons in the said eylinders,
the piston in the said hammer head cylinder being of

greater area than the piston in the explosion eylinder, a

hamnier head carried by one of the pistons, an anvil av-
ranged in the open end of the barrel and adapted to Dbe
struck by the said hammer head, @ valve controlied by
the said. pistons and controlling the connection between
{he said compression chamber and the said explosi()n chiam-

2

her, an igniting device for the said explosion chamber, and
connected valves controlled by ihe said pistons and con-
trolling the connection between the said cylinders and be-
tween the hammer head cylinder and the atmosphere.

11. A hammer comprising a parrel open al one end for
the intreduction of the part to be struck, said harrel hav-
ing an explosion cylinder and a hammer head eylinder,
gnid hammer head cylinder being of greater diameter than
the -explosion cylinder, pistons in each of said cylinders,

said pistonsg being 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 cylinder wherely to drive the pistons In one di-
rection, and means whereby to cause the exhaust gases
{o act upon the piston of larger diameter to move the pis-
tons in the opposite direction.
In testimony whereof I lLiave signed my name to this
specification in the presence of two subseribing witnesses.
ALBERT KBLLOGG HARFORD.
Witnesses @
ARTIIUR P’. ANDERSEN,
WaLrkk D VIOLICIL
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