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5. tain new and useful Imprévement in Fluid-Pressure
- Powér-Hammers, of which the following is  full, elear, -

and exact description, ref.er'ence belng had to the 3‘3‘;"-," . lwe air be sup phed to the reat of the pleton as rapidly -

- as practleeble "For eenductmg the air from the cham-
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To all whem et MAY CONCErn:.

. companying drawings. -

10
o _Wthh the pistons are drrven in both drrectlene by live-| "

-_:ga,me dle,meter as the pro;ectmg end of emd p]ug, When vy

The commercial dwelepment of this.art ]138 I'B&.Chedé‘;" ,hfhe valve isin its rear position,. smd plug Wlll enter the

the stage at which even ehght ehengee in the details |- port 12 and cbmpletely close the same, as ehewn jn

.of construction, if they result in- mcreeeed econemy in |
_manufeeture become mpertent 1mprevemente

15,

20

This invention reletee to. pneuma,trc power ‘ham--':—

alr pressure, -

My present: invention has for its objetts the i iner eeee

efficiehcy in operation.

In the eeeempenj?mg dramnge fermlng;a part ef t]:ue‘.-”
e.pphcetlen Figure 1 is a longitudinal sectional view’
takef through' my improved power. hammer, the pis-“|-

" ton and a portion of the tool being shown in elévation.
- Fig. 2isa eectlenal view . of the valve-block taken on

.95

30

.40

another position. Figs. 3 and 3* show a side and an

end elevation’ :c.'ee]:.)eet.weljr of the Valve plug. Flge 4 ;
and 4° show a side and an end elevatleu reepectwely__
" of the valve: TFig. 5 is a transverse section through |
the hammer- taken substantially on the line 5—5: ef'--
. Fig. 1, and F1g 6 18 a v1ew of the rear. end of the valve-

block."

. Taking up the detaﬂed deecrlptmn by reference te :
.. -the drawings, 1 represents. the handle; and 2 the bar-
- 86
"~ or otherwise securely fastened ‘together. Within the

“ bore 2# of the barrel, the piston 3 is adapted to recipro-
- cate, the direction of motion 6f the piston being con- |
. trolled by the position of the valve, 4 which js mounted -
273 rec1procete henzenta,lly in a bore.or: chamber 48,
. 5 represents. the tool, which may be prevlded with a-;:
| 'rwetmg head qr 2 chisel for chlppmg, as-‘may be de-’
- sired.  ‘When a riveting head is employed the barrel
+ will be comparatively long so a8 to secure a ‘heavy.
stroke; but when the tool is used for cl,uppmg, ) eherter |

rel of the hammer, said handle and barrel bemg screwed

;"-.I-l'berrel and a lighter. stroke will suffice. .

50

o Centre]ly formed within the frent pertmn of the -
o hendle 1 at f.he Tear of the ba.rrel 2, i8 a chamber for the
" valve blocks 6 and 7, said valve blecke constituting in"
,effeet but one member, the same. being formed in the |
~ two pieces 6 and 7 for comvenience in’ manufeeture
" The-blocks 6 and 7 are of the same diameter, ‘and are’
:_'meunted cee,xrelly, 80 thaf the various ports.of the
‘block will be in proper alinement. In a bore at the.

| valve plug 8. said plug bemg eppeelte the paeeage 9
‘Be it know:e that I, CarL R. GREEN a cmzen ef the |

,, Umted Sta.tee reeldmg at Deyten in the county of

) Mentgomery and State of Obio, have inyented ‘a‘cer- i perte connecting the ‘pessage 9. wrth an.air chamber 11 g

. .Wlthill ﬂlﬁ valve blOCk 6 , o 60.— S .

-for live air, whmh-peesage 18 formed W1thm the handle’ "

‘1. Surrounding the plug 8'are a seriés of ports: 10, 8aid"’

‘1t is deelreble, in dev.lcee of this character; that the

| ber 11 to'thé bore of the barrel, I prewde the valve4:

mers, and -particularly to devices of thats character.in: |, mth a. large cent*al port 12, eald pert bemg dlrectly in; 65"

| Fig..2... When the valve is in its forward position, as 70~
7. shown i Fig. "1, the live air can pass directly. and =~
| ',_Wltheut abrupt turns, threugh the ports 10-and 12 into
Jn_economy in ma,nufeeture, a8 WBH as the increase of | the Fear of the- .cylinder. " By prewdmg a plurality of
TR | e ‘..f--'?perte 10,-and by makmg the’ port 12 of large diameter,
.such a le.rge inlet is provided for: the air as will cause 75;

'the pleton to be driven ferward with grea,t mementum.

-Extending’ lengltudmally into - the barrél from 11;3

N ,f-‘rea-,r end, and preferably above the’ bore 24, is a port 13,
| said port terminating at the-front end of the said bore
the same plane as in Fig: 1, but showing the valve in |
| end, .as is shown at 14.. “Within the valve-bloeks, and; -
“jn.alinement with the. pert 13, is a port 15, the la.tter -
port termmatmg at ifs rear end in an mwardly extend-
ing passage 16, said: passage. cemmumcatmg at itg in-:
‘ner end with the bore. 4% for-the valve. T et -1 D

and. eemmumcetmg therewith at its extreme’ forward 80_ o

- Near its rear end the valve 4 is prewded mth a cn‘- N
cumierentla,l groove 17,. ea,1d groove being so- pDEI--.' g

tioned with respect to, the passage 16 as to. be i com- -
| munication therewith, regardleee -of the "position. of- the.. .
| valve. Commumcetmg‘ with. the. bore jof the valve is 80.
‘a yort- 18, said ‘port. being shown :in “dotted lines im-r
Figs. 1 and 2. . This port extends outwardly and com=

municates at-its outer end" Wlth an annular epace 19"

that eurreunde the valve bleck within the handle.: .
| This. annular space is cenneeted with the eutmde 311'05 o

threugh outwardly extendmg Paﬂﬂager? 20.. When the .

valve is in the position shown™in Fig: 1,.the -cyhnder,g,.'_.-
“boré 22, in front of the piston, is open to ‘the outside air, L
‘through the- perte and passages thus deeerlbed s0 that. |

the, air mey be freely exhgusted from | in front of the 100 .

| pleton As a further means ef exha.uet 1 provide a. -

poit 21 in the barrel, said-port communicating with the * &

bore 2“ of the eylmder at a point 22, some dretenee at

the rear of the ferwerd end of the said bere At, 1te rear;_; : N

‘énd the port 21 reglstere with -a pert 23 in the piece 7 105, .
{ ‘of the valve block, said poit 23 cemmumcetmg at 1te-?f_.‘,__ N
‘Tear end . with' a- radial pert 24 tha,t extends frem the_. |

ennula.r passage 19 to the bore 4¢ of the plsten Ifpre-
ferr ed @ plurallty of perte 21 and 23 may pe empleyed .

center ef the rear end ef the va.lve bleck 6 L eecure a | end in Flge 5 e,nd ﬁ I heveeehown two ef theee ports. 110
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When tue valve 4 is in the position shown in Fig. 1,

the port 24 is closed at its inner end, but the outer end

“thereof is always in communication with the annular

passage 19. When the valve is shifted to the position

5 shown in Fig. 2, the inner end of the port 24 1s opened,

s0 that the port 21 is in free communication with the

bore of the valve, and, through it, with the rear end

of the bore for the piston 3. In said Ggure, I have in-

dicated a second port 24, as 1 prcier to provide a num-

10 ber of such ports so as to permit the air to be exhausted

very ireely, both from the barrel and from the large
port 12 in the valve.

It 1s, of course, necessary to shift the valve auto-

matically; and, for this purpose, I provide the valve
15 with a circumiferential bead or shonlder 20, that 1s al-
most midway the Iength of the valve and in front of
the groove 17! 'Lhis shoulder presents a forward sur-
face against which' the live air may act. as hereinafter
described; and, as this swface is of greater -area than
20 the extreme rear surface of the valve, the latter will
be shifted rearwardly when said shoulder is expesed
to the action of the air. '
In front of the shoulder 25, and below the valve, I
provide in the valve blocks 6 and 7 an outwardly ex-
25 tending port 26, said port conununicanng with a hort-
zontal port 27 in said valve blocks. At its rear end,
this port 27 is provided with an mwardly extending
port 28, said latter port communicating with the bore
4 for the valve, and bheing of small size as compared
30 with-the ports 26 and 27. Within the Barrel 2. and in
alinement with the port 27, I provide a port 29, said
port communicating with the bore 2¢ for the piston
through the radial ports 30 and 31. The port 30 is lo-
cated at the rear of the teol holder a distance somewhat
35 greater than the length of the piston, so that the said
port 1s uncovered by the piston a short time befere the
latter strikes the-tool.  The port 31 is located some dis-
tance in front of the port 30. as appears in Fig. 1.
The operation of the hammer is asfollows: When the
40 parts are 1n the position shown in I1ig. 1, live air 1s en-
tering the bore 2¢ at the rear of the piston through the
ports 9, 10, and 12, and the piston is traveling toward
the tool, the valve being held in the position shown by
the pressure of the live air on its rearward end. The
45 alr in front of the piston is exhausted through the ports
14, 13; 15 and 16, the annular groove 17 in the valve, the
bore 4* for the valve, the port 18, the annular passage 19

and the ports 20 to the open air. Furthermore, prior to .
- the time when the piston covered the port 22, the air in.

50 front of the piston could escape through the ports 22, 21
and 24 to the said annular chamber 19, and thence to the
open air, as before described. As soon as the piston 3
has uncovered the port 30, the live air at the rear of the
piston passes through ports 30, 29, 27 and 26 to the front

55 of the annular shoulder 25 on the valve; and, as the
area on the front surface of said shoulder is larger than
the area of the extreme rear end of the valve, the unit
pressure on these areas being substantially the same,
the valve will he shifted to its rearward position, as is

60 shown in Fig. 2, In which position the large port 12
through the valve is closed by the plug 8. - When the
valve is thusshifted, the air at the rear of the piston can

- exhaust very freely through the bore 4* for the valve
 and through the ports 24 to the annular space 19, and

same time, the live air passes through the annular
groove 17 in the valve, and thenee throueh the ports 16,

15,13 and 14 to the front end of the piston for driving the

latter rearwardly. The live air also passes through said
annular groove 17 ihio the constricted port. 28, and

l-thence into the ports 27 and 26, so that the front surface

of the shoulder 25 in the valve is still exposed to live air
pressure, which holds the valve temporarily in 1ts rear-
ward position.  As the piston moves rearwardly, it un-
covers the port 31y so that the live air can pass from the
port 27 through the ports 29 and 31 to the front of the
piston, from whence it is exhausted through the ports
22, 21, 23, 24, the space 19, and the ports 20, hereinhe-
fore described. As the exhaust ports are of areater
area than the constricted port 28, the air will he ox-
hausted more rapidly than it can be supplied through
the said constricted port, with the result that the pres-
sure 1 front of the shoulder 25 will drop sufliciently to
be overcome by the live air pressure on the rear end of
the pistort, so that the latter will be again shifted to its
forward position.

From the above description, it will he scen that I

“have provided a pneumatic power hainmer in which the

inlet for the motive fluid for driving the hammer for-
wardly isof large area and is practically free from abrupt
turns, so that the hammer is driven forward with ereat
momentum. 1 have also provided for the very tree ox-
haust of air from both ends of the eylinder, so that the
operation of the hammer is very rapid.

Having thus described my invention, I clain.:

I. In a fluid pressure power hammer, a harrel, 2 hammer

piston mounted to reeciprocate in a bore in said harrel, a

valve for controlling the motive {luid for operating said
piston, said valve being provided wiih a longitudinal port
through the center thereof, a plug for ¢losing sald port
when the valve is in one position. said means leaving the
port open when the valve is in its opposite position, an
annular groove surrounding said valve, and means for con-

ducting live fluid from said groove to the frontr of the

piston, whereby, when the port in the valve is closed hy
the said plag, the finid will be transmitted fhrough said
groove to the front of the piston. |

2. Im a fluid pressure power hammer, a barrel, a hammer
pistdn mounted to veciprocate in a bore in said barrel, a
vialve for controlling the ‘motive flnid for operating said
piston, said valve heing provided with a longitudinal port

| through the center thereof, a stationary plug that is adapt-

ed to enter said port when the valve is in one position,
sald plug being free from the port when the valve is in
its opposite position, an annular groove surrouanding said
valve, and means for conducting live luid from snid croove
to the front of the piston, whereby when the port in the
valve is closed by the said plug, the fluid will De trans-
mitted through said groove and said conducting means to
the front of the piston.

5. In a fluid pressure power hammer, a harrel, & hhammer
piston mounted to reciproeate in said barrel, a valve for
controlling the live fluid for driving the said piston, said
valve being provided with a central longitudinal poit,
said prrt conducting live air divectly to the rear of the
piston, means for permittine the live air to act apon {he
rear end of the valve for holding the same in its forward
position, a .shoulder surrounding said valve, the front face
of said shoulder being of greater area thau the rear end of

-the valve, a passage for live fluid connecting the .bore in

the barrel with the said front face of said shoulder,
whereby, when said passage is opened, by th forward
movement of the piston, the live fluid will pass through

the center of the valve, and through said passage where

it acts against the said face of the shoulder to shift the

valve, and a stationary plug for closing the port in the

656 thence to the open air through the ports 20. At the | valve when it is thus shifte 2
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-the valve rear wardiy,

4. In a ﬂmd pressure power hammer, a barrel. a hammer -
. piston mounted to reciprocate in said barrel, a valve for
controlling the live fluid for driving the said piston, said
valve bLeing. provided with a central longitudinal pm:t_

said port conducting lnre air directly tu the rear of the

piston, means for permitting the live air to act upon the

rear end of the valve for holding the same in its forward

position, a shoulder surreunding said valve, the front face
of said shoulder being of greater avea than the rear end

of .the valve. a passage for live fluid connecting the. bore

~in the barrel with the sald front face of said shoulder,
:whereby, when said passage is opened, by the forward
movement of the piston, the live fluid wili pass through

the center of the valve, and through said passage where
1t aects against the said face of the shoulder to shift the
valve, a. stationary pluﬂ' for closing the port in the vitlve
whén it is- thus sbifted, and means for simultaneously

&dmitting live air to the front of the piston for drviving the

“atter re&rwardly, and to the front of the shoulder of the
valve, for holding the valve in rd: arward position.

5. In a-fluid pressure power hammer, & barrel, a hammer

, _plston mﬂunted to reciprocate in sald barrel, a valve for

controlling the live fluid for dllvm“ the said piston, said
valve being provided with a central longitudinal pm'f, siid
port conducting live air directly to the rear of the piston.

- means for, DEI‘mlttlﬂ“‘ the live air to act upon the rear end
of the valve for holding the. same in its forward Pposition,
“a groove and a shoulder surrounding the said
front face of ‘the shoulder being of greater are ea than the

rear end of the valve, a passage for live Hluid conunecting
the bore in the barrel with the said front face of said

".shoulder whereby, when said passage is opened by the for-
- ward - movement of the piston, the live fluid will HHES
and through said passage

through: the center of the valve
Wh&le it acts against the said face of the alu}uldﬂr to shift

a stationary plug for vlu&,m“ the
port in the valve when 1t is thu:: shifted, means connect-

slmulder whereby, w hien bﬂld Passi

valve, 1he |

the IHLHPH{*H of fwo witnesses,

i L . ." ‘. I‘-l- -, --+ LTI T
. . Tk .
. N T T i ."'lp,...,r....l'ql '.-..'."1'*_

__T. - p;. -- .Illl-.. t:,’.- r

mg said "1'ouve Wlth th{& Eore of th& hﬂ-ﬂ:ﬂl Ili fmnf of the
piston for drivi ing fhe

necting the saild - groove u.ilh 1119 fl"ulll} uf the shoulder
O the llw W 1181‘1}1)1 Iive air is ddmltted to said shoulder

fromr said groove for holding the valve in its rearward
- position, | | |

6. In a fluid pre%m‘e puwm lmmmer. a barrel, a h.unmer,

piston mounted to reciprocate in said barrel, a valve for
controlling the live flnid for driving the said piston, said

; ..md ports con-.

3

40

+45

vitlve being provided with a central 1011"1tn{1111 al pmf said

port conducting live air directly to the rear of the piston,

means for permitting the live air to act upon the rear

end. of the valve for holding the same in its forward posi-

tmn. a groove and a shoulder sur 1'01111{]111n' the said valve,
the front face of {he shoulder lwmﬂ* ot ”‘l‘(‘rltel' aren than
the rear end of the valve, a passage for live Huid connect-
ing the bore in the barrel with the said front face of said
ge 1s opened by the for-
ard thovement of the piston, the live fluid will Pass

_-tlu ough tlu, center of the valve and through said Issage

where it acts ngainst the said face of the shoulder to shift
the valve rearwardly. a stationary plug for closing
port in the *.**111*0'\&'11011 it is thus shifted, means connecting
siid groove with fhe bore of the bharrel in front of the

piston lur driving the latter re tll*wm'{ll), ports connecting

the said giroove with the frount of the shoulder on the valve
W lwwln ln‘v alrr s admitted to said shoulder from said
umnw fonge lt{}ldm" the valve in il rearw ard pmltmn, and
means for exhausting the air from in
shoulder, whereby the pressuve of live air on the rear of
the valve shifts the latter forwardly. -
In testimony whercof, T hereunto aflix my stenature in

| CARL R. GREEN,
\'\'ilnu:-::-:m;: | T
NINA GRERN,

N. D KM,

the
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“front of said -
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