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- hammers, and more especially to that type of !
the same in which the reversing-valve has a
concentric arrangement with relation to the |
{ the whole length of the housing 1, its upper
end being closed by an end head or eap-nut

i35
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| _SPECIFICATION forming part of Letters ?&tent.§§.'630,818, dated Aug;ist B, 1809,
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1o ull whom it may concern: .

Be it known that I, CHARLES K. PiCKLES,
a citizen of the United States, residing at St.
Louis,in the State of Missouri, have invented

¢ertain new and useful Improvements in

Pasumatic Hlammers; and I do hereby de-
clars the following to be'a full, clear, and ex-
act description of the same, reference being
had to the accompanying drawings, forining
o part of this specification. = o

The presentinvention relates {6 pneumatic

reciprocating piston of the hammer. -
The objects of the present improvements

are in the main, first, to provide a simple,
durable, and effective formation andarrange- -
ment of the Auid-actuated reversing-valve

and in which such valve has its seat in an

annular chamber exterior to and surround-

ing the piston-cylinder and is adapted to so

govern and control the movements of the pis-

26
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3 and arrangement of parts illustrated in the

‘accompanying drawings, in which— |
~ Figure 1 is'a longitudinal sectional eleva-
- tien of a pneumatic hammer at line z x, Figs.

,&0

ton that while a inaximum impact is attained
in the forward or active movewent of the pis-

ton ths vibration in the poneumatiec hammer,

due to the return movement of the piston, is
reduced fo & minimum; second, to provide a

.simple and effective means for attaining an.
-automatie recurrent lubrieation of the piston
and other paris of a pneumatic hammer; and,
third, to provide a strong and effective ineans

for securing in place the end head or cap-nut

of the hammer-eylinder.

I attain such objects by the construction

3 and 4, embodying the present invention
and illustrating the parts in that positicn in

which the piston is at the end of ils normal

 forward position with the valve shifted to

45

-1, with portions broken away; TMig. 4, 8 simi- |

effect a return stroke of siich-piston; Fig. 2,
a detail longitudinal sectional elevation at

line &' &', illustrating the parts in that posi-

tion in which the piston is fully retracted

with the valve shifted to effect a forward
stroke of such piston; Kig, 3, a transverse.

section of hammer-cylinder at lins 2" 2", Fig.

head or cap of the hammer-gylinderin place.

. ‘The cap-nut 3, in addition to forming a clo-
sure for the rear end of thse piston chamber o1

the outer periphery of the valve-housing 4

] lar transverse section at line ' &', Fig. 13

Fig. 5,a side elevation of the reversing-valve
in a detached condition; IMig. 6, a defail view
illustrating the means for locking the end ov

Similar numerals of reference indicate like
parts in the several views.-

Referring to the drawings, 1 represents the -
housing or ¢ylinder of the pneumatic ham- Go
mer, the lower end of which is of the usual

coniracted naturs and provided with a bush- |

ing 2'to receive the shank of the cutting or
octher tool, as usual in thé present type of
hammers. The bore of the eylinder extends

3 screwing therein, as shown, while its lower
ond is clesed ,by the bushing 2, heretofore de-

scribed.. - o

cylinder, also seyves as & means for securing

in place the valve-housing 4 and the attach-

ing-collar 5 of the handle of the hammer. . - 75
0 is a cirenlar enlargement on the exterior -

of the housing or cylinder 2, forming the for-

ward wall of the valve-chamber and offsetted,
as shown, to receive the outer end of the cy-
lindrical valve-housing 4. |

| 8o
-7 is an inturned rim at the vear end of the

“collar 5, which is adapted to fit the outer and.

extreme rear end of the main eylinder 1, as
shown, the main portion of said collar fitting
8
and having abutment against a shoulder or :
offset on such housing, as illustrated in Figs. *
1 and 2, the arrangement being such that an
adjustment of the end head or ¢ap-nut 3 of
the piston-chamber will effect a general ad-
justment: and holding of the several parts
above described in their proper operative po-~
sition, o S
Inthepreseuiimprovencntiheoverlapping
rim portion of thecap-nut 5 is formed with a
series of marginal serrations 8, that are en-

90
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gaged by a serrated dog 9, secured to the han-

dle portion of the hammer by means of an at-
taching screw or rivet 10, as shown. ~ Such. -
dog i8 formed of plate or spring metal and is ‘10
adapted io be sprung out of fengagemé%-lt_ with
the cap-riut to admit of the rotation’of the
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- sameand by its resiliency to again return into

. engagement with the cap-nut to 1ock the same

agamst further rotation.
11is the supply -passage for the com pressed

air or other.motive fluid, formed in one of |
the Lranches 12 of the hammer handlo aud
communicating at one end with the annular:
" chamber of tlm manually - actuated control-

~ing-valve 13 and at the other end with the

10

_'.'51-5.

“annular rear end of the main-valye clmmher,-
-, a8 illustrated in Fig. 1. -
.+ Inthe eonstructlon 1liustrated in 1« ig. 1 the
valvel13isof the ordmary piston type, Formed
with an annular passage 14, adapted to reg-
ister with opposm"ely*arranged orifices 15 in-
. the stationary valve-housing 16, secured in
- the hammer-handle and adapted hy its move-.
. ment to control the supply of inotive fluid to

RS the hammer -mechanism.

22
- 'in its closed condition.

- 80 as to be capable of convenient; mampula--
- tion by the thumb of the operator. |
In the present inv ention the hammer han-
~ dle or grip1Y is chambered out to form an
oil-containing chamber of some capacity, and |
through such chamber the tubular mlve- I

.30

_valve 13, that registers with a supply-passage

17 is a spring tending to. hold the valve 13
18 i3'a head on said |

valve, projecting outside the hammer-handle,

housing 16 extends-from one eng to the other
of the hammer-handle, as shown,

20 is & chamber formed in the recipr omtmﬂ'. .

"~ 21in the valve-housing 16 to receive & body

35

- of oil or other. Iubncant fromm the main oil-

supply chamber of the hammer-handle 19.
With a forward movement of said valve the |

" oilin.the chamber ’“U will be carried into an
- - annular chamber 22, whence it passes in A

|

‘'subsequent movement of the valve into the
40
.. & still subsequent movement of the vuhe tite
oil in the passage 14 will be brought into the.

annular passage 14 of the said valve, and in

path of the motive-fluid supply, to be carried

- 't.hereby into the valve- chﬂmber and other
45 P |

arts of the hammer.

. -.,'-'c)lmdncal formation fitting the bore of the

. tion o_f the

+ 5'5

60

" at a point immediately back of the enlarge-
.meRt 6, heretofore f]E‘BPril}ed and as. 111113-

‘¢ylinder or housing 1 and formed with an an-

nular peripheral .chamber 24 near its upper
end and upper and lower centrally-project-

- ing ends 25 and 25 of a reduced nature, as
~ shown, the lower one forming the impact por-
| piston to deliver the blow of the

piston to the shank of the chisel or other tool,

‘while the other end 25’ is adapted to enter a
~ ‘central recess. in the end head or cap-nut 3
~ .to-effect a cushioning action upon the piston

a8 it nears the end of its backward stroke.
96 is the main reversing-valve.of an annii-

lar form- and having an internal diameter

equal to the external diaweter of .the main
cylinder 1.
its §eat upon the periphery of the cylinder 1

- trated i 111 Flgs 1 and 2,

The valve 26 is of the annutar plston type,

231s8the 1301proeat1nn piston, having a solid

Such valve is arranged to have |

~

its forward portion cousisting of an‘enlarged

head 27,
mrrly-enlarﬂed portion 28 of the main-valve

chamber formed by the valve- housmg 4 and

the c:i‘cular enimﬂement 0 0f the mam hous-
lnﬂ' T

end of the valve-housing 4, as illustrated in

' Figs.iand 2, and as 30 cm%ructed constitutes

" The rear and main portlon of the vahe 26
isof a smalierdiameterthan the forward por-
‘tion 27 and is adapted Lo have movement in
a cm1eqp0ndmﬂ'ly-rednced portion 29 of the
valve-chamber formed by the reduced rear

that has movement in a corregpond-

A
75

o

a piston- valve having differential areag on

its opposite faces and adapted to operale un-

der the differential effects of fluid-pressiire.

- 30 is an annular mternal exhaust-chawber
in the body of the main valve, and 31 are.

openings through the wal. of said chamber,
such chamber and openipgs being adapted to
control communication between the upper

| and lower piston-chambers and the exhaust-
port 32 in the housing 1, that opens to the at-

mosphere

In thepreséntconstrucnon the motwe ﬂmd. o

pressure isconstant against the rearward and

smaller area of the annular piston-valve 26

in that the annular rear end of such chamber. |

constitutes & recewmtr-chamber for-the mo-

tive fluid employedin actuatmg the hammer, -
33 is a lunglmdlnal port or passage formed
in the main housing 1 and connecting the for- -

ward side of the valve-head a7 with Lhe lower
piston-chamber when the piston is in its rear-
‘ward position to'allow for an exhaust of the

motive fluid from the forward end of the

valve into the lower plston-chamber

‘34 is a longitudinal port or passage formed -
in the inain housmg 1 and extending froin theé

100 -

annular pressure-supply-end of the main- .

valve chamber to a point in line with the Jat-

eral supply-opening of the passage JJ, that
extends to the forward side of the valve- ‘head
7. the construction being such that with the

annular peripheral chamber 24 of tle main

piston in the position indicated in Fig. 1 the

said passages 33 and 34 will be in communi- .
cation to introduce into the chamber at the

front end of the main valve a ﬂmd-plessme
to force said valve into its rearward position,

35 are ong or more Ports or passages con-
necting the source of ‘mnotive-flnid supply in

the rear end of the matn: vhne eh.-unbel with
the rear piston-chamber.

110
11§

12¢

36 isarelief or exhaust pmtwnneetmfr the -

forward piston-chamber with the atinosphere
in a controllable manner.

ward end of the forward piston-chamber back
to a point in line.with the exhaust-chamber
30 of the main valve, so as to be controlled
by the inovements of said valve. With the
parts in the position shown in Fig. [ the ex-
haust nature of such passage is rendered dor-

mant by the main valve _(,uttmg ofl conmnmu-
nicatioh betweon the same and thie exhaust
chamber 30 of the valve.

| In the construc-
| tionshown the passage 36 extends from the for-

13¢
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3

| 3T_is a small transverse passage forming a | of the piston and having its seat upon the ex-
- communication between the forward valve-

“chamber.and the passage 36, and which pAas-
' sage 37 is uncovered, with the valve in posi-
't;t_on indicated in I‘ln' 1, to introduce a com-
'paratively-resbricted' -SUppIy of motive fluid
through the passage 36 into the forward pis-
‘ton-chamber to cause a return or back stroke
of the main piston w Ilh a minimuin amount i

of jar or impacet.
38:is a transverse passage connecting the

forward valve-chamber with the lonmuudmal

passage 34- and adapted to mtmduee 2 Ino-
tive-fluid pressure into the. forward valve-

chamber to hold the valve inits rearward po-
sition after said valve has attained such po-

sitton and in addition thereto afford a supply

- of motive fluid to the forward piston-cham-

20

parts as above described the operation of
| sure area of the valve being under constant -

ber through passage 36.
- With a construction and armnwement of

- the present pneumatic hammer is as follows:

- Starting with the piston in the posiiion illus-

25

30

- the redrend of the piston continues unfll the.
~-annularchamber 24 registers the ports or pas-
sages 33 and 34, after which the remainder of

35-the active stroke of such piston will depend

trated in Fig. 2 and valvein the position iilusg-
trated in Fig. 1, the motive flaid entering

the reduced w.lw e-chamber 29 will foree the
26 forward into the nosifion indicated |
in Fig. 2, 80 as to uncever

valve

119 ports 35 to ad-
mit motwe finid to the rear piston-chamber to

caused ﬁ)rcxble forward oractivestroke of the

main piston. Such motive-fuid pressurgupon

upon its momentum. With the ports or pas-

sages 34 and 33 reﬂlstered Or in communica-
tmn by means of the annular chamber
the piston the motive-fluid pressureis admit-

‘40 ted to the forward valve-chamber against the

45

enlarged forward end of the valve 26 to forece

the valve into its rearward -position, as indi-

- catedinFig. 1. Assuch valve reaches itsrear
.~ position the exhaust-chamber30and the open-

ings 31 put. the ports 35 of the upper pistons

chamber in communication with the exhaust—
port 32 of the housing..

At the same time
the valve 26 uncovers the transverse port 37

- to admit motive fluid into the lower piston-

30

 ton'to its back position.

55

chamber.through passage 36 to cause 2 com-
paratively slow return movement of the pis-
‘With the return of
the piston to its rear position the lower end

of the passage 33 is uncovered and commu-

nication between the same and the forward
piston - chamber ig
pressure in the forward valve- chamber will

- be relieved to enable the constant pressure

6o
. & fresh cyele of Operatlons, as heretofore de-

in the rear valve-chamber to force the inain
valve into its forward position to commence

; SCI’lbed

Ifaving thus fully descubed my said inven-

“tion, whab I claim as new, and deslre to secure

by Tetters Patent, ig—
1. Inapneumdtlchammer aﬂuld arctuated

annular valve for controlling the movement

24 of

established, so that the

terior of the m%tﬂn-ug lmdet qub%tanbmlly as
set forth, -

2. Inaplneummlchammel a fluid: actua.ted-
annulm valve for cont:olhnw the movement’

7°

of the piston and having its seat upon theex-.
terior of the plston-—cylmdei and means ¢on-.:

trolled by the piston for admlmnﬂ' motive flnid
to the lower plStOl’l -chamber, su bstant:ally as;

set fortl, L
3. Ina pnenmatwhmnmer aﬂmd actu&ted

annular valve for controlliing the mov ement - o
of the piston, formed with dlﬁerentml pres- 8o .

sure areas and having its'seat upon the exte-

75

rior of the piston-cy lmder, substantm’lly as’

set forth.

4. Ina pneumatic ha,mmer a fluid: actnated
annular valve.for co’ntrollmﬂ' the movement
| of the piston, formed with dlfferentml press
sure areas and having its seat upon the exte-

rior of the piston-cylinder, the reduced pres-

pressure of the motive ﬂuld and the larger
pressure area of the valve undar an intermit-

as 56t forth.

90

~tentpressure of the motive fluid, suhshantm,lhr- ‘

5. Inapneumatic hammet the combmatwn E

-of & pigton, s piston- cyhnder a finid-actuated
annular valve located in a chamber exterior

toandsurrounding the piston-cylinder, in the

smaller arga of whieh the motive fluid actsto.

constantly force the valve in one direction,

‘and a passage controlled by the piston fori in-

termittently admitting the motive fluid to the
larger pressure area of srid chamber to-fores
the valve in an opposite direcuon, sul)stan-
tially as set forth.

6. Ina pneumatlc hammer, the eombmatwn.

of a piston, & piston- eylmder, ;) ﬂmd—actu-

against the smaller of which the- motive fluid
acts to constanﬂy force the valve in one di-

rection, a passage controlled by the piston and
openred hy the latter on its forward stroke to

95

IQ0

305

‘ated annular valve located 'in a chamber éx- |
torior to and surrounding the piston-cylinder,

and formed with differential pressure areas, -
110

admit motive luid to the larger area of the

valve, and an exhaust-pa&sage leadmg from
said larger area of the valve and opened by

115

the piston in its backward atroke, su'bstan-

tially as set forth.

7. In apneu'na.tm hammer afluid- a.ctuated-
‘annular valve for contrmhng the movement
of the piston, formed with differential pres-
snre areas and having its seat upon the exte-.
-rior of the piston-cylinder, the reduced pres- - -

sure area of the valve being under eonstant

pressure of the motive ﬂmd and the larger
pressure ares of the valve under-an intermit-

120 .

125

tent pressure of the motive fluid and a longi-

tudinal passage connecting the forward
ton-chamber with the valve»ehambar,subsmn-
tially as set forth:

8. Inapneumatic hammer a ﬂuid-autuabedv .
the movement,
fferential pres.. . -

annular valve for contmllm%
of the piston, formed with d

pis-

130

B0 APEAS and lmving its seat npon the éx- .
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_teriorof the I)i'stoﬁ-'cy_Iiiidel';, 'ﬂ_i'e reduced pres-

suile area of the valve being under constant

pressure of the motive fluid,.and the larger

pressure area of the valve under an 1nter-

mittent pressure of the motive fluid, a longi-

tudinal passage connecting the forward pis-
ton-chamber with the valve-chamber, and a

transverse passage from the said longitudinal

passage to the valve-chamber, that is adapted

‘10

to be uncovered by the valve to admit motive
fluid, to the forward. piston-chamber, sub-.

stantially as set forth,

I5

20

35

0. Ina prneumatichammer, a.fluid-actuated
3 h

‘annular valve for controlling the movement
of the piston, formed with differential pres-

-

sure areas and having its seat upon. the ex-
terior of the piston-eylinder, the reduced pres-

sure area of the valve being under constant

pressure of the motive fluid, and the larger

pressure area of the valve under an inter-
- mittent pressureofthe motive fluid,and a pas-
 sage or passages adapted to introduce motive-
- .. fluid pressure to the forward end of the valve--
. chamber to hold the valve in. its rearward
position, substantially as set forth. SR
" . 10. The combination in a pnemmatic ham-
.mer, of an operating mechanisin, ports and
passages to said operating mechanism, an oil-
reservoir,and means for controlling communi-
3o

cation between said reservoir and said ports

and passages, and adapted to feed the lubri- |
‘¢cant divectly into the-path of the motive fluid, |

substantially as set forth. o

.11, The combination in a pneunmatic ham-
mer, of an operating mechanism, ports and
passages to said operatinginechanism, anoil-.
~reservoir,and means forcontrolling communi-

~cation-between said reservoir and said ports

-39

and passages, and adapted to effect a forced
feed from said reservoir into such ports or
passages, directly into the path of the motive
(fuid, substantially as set forth.

12, The combination-in a puneumatic ham-

mer, of an operating machanisn, poris and

passages to said operating mechanisin, a han-

“dle or grip formed with an oil-reservoir, and

means for manually controlling communica-

tion betwaen said reservoir and-said ports

“and passages, substantially as sev forth.

13. The combination in a pneumatic hamn-

ner, of an operating mechanism; ports and
passages o said operating mechanism, an 0il-

reservoir,and means for controlling commauni-

cation between said reservoir and said ports

and passages, the same comprising a piston-

valvemovinginatubular housing, aird cham-
- bers and passages 1In sald piston-valve and
‘housing, so arranged that at each movement

of ‘the piston-valve a positive feed of the lu-
bricant will be effected, substantially as set
forth. .~ N

'14. The combination 1n a.pueumatic ham-
mer, of an operating mechanism, ports and

50

£
¥1!

- passages to said operating mechanisin, a
throttle-valve of the piston type controlling
_the inlet-passage of the iammer, 4 handle or

65

orip formed with an oil-reservoir, a tubular -

housing for the valve, and chambers and pas-
sages in said piston-valve and housing, so ar-
ranged that at each movement of the valvea
positive feed of the lubrieant will be effected,

substantinliy as set forth. : -

15. In a. pneumatic hammer, an end head
or serew-cap closing the rear ecud of the main
cylinder, and provided with a marginal ser-

rated portion, and a resilient dog secured to

the hammer-housing and having a serrated
edge ddapted to engage the serrated margin

of-suid end cap, substantially as set forth.

In testimony whereof witness my hand this

'301;11 d ay of December, 1898._-._

CHOARLES K. PICKLES.

In presence of— -
ROBERT BURMS,
WJAMES LAVATLIN,

70
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