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o UN ITED STATES PATENT OFFICE.

f NEHEMIAII GILPATRICK or‘ ST JOIINSBURY VERMO\TT

IIVIPACT ENGINE

B SPECIFIGATZLON foiming part of Letters Patent No, 698,271, dated 4 April 22,1902,

Apuhca.tlou ﬁled February 13, 1901

Serlul No. 47 182 (No mndel) -

1 coZZ whum 6. may concern:
Beit known that I, NEHEMIAH GILPATRICK

a citizen of the Umted States, and a resuleut |
of 8t. Johnsbury, Caledonia eouuby, Vermont, |
have invented certain Improvemenbs in Im-.-.

pact-Engines, of which the followmﬂ‘ 1S a Speel-

. fication.

10

- abled to inerease the eﬁicleucv of the tool and

My 1nvent1ou relubes to that ela,ss of percu% |
sive engines known as “pneumatlc impact- ;
tools; Pand it consists of certain improve ments
~in muehmes of this character and in the valve

for operatmﬂ' the same, whereby I am en-

effect a stroke of any desired lenﬂ*th with !
piston or plunﬂ'er of any desired size.” -

- My invention is fullj;r illustrated in the au-_

- companying drawings, in which—

20

" the line b b, Fig. 1; and Figs. 4, 5,.and 6 are

25

ing the SubJect of my invention are appli-
eable to pueumaulc tools in genera,l I have

30

- plston

40

- Fig. 1.
| ey]mder valve, and valve-block, taken on

the valve and valve-block.

ranged with respect to the cylinder that the

- chamber of the latter is unobstructed by said
~valve or the valve-block, and hence a stroke.
of greater length may be obtained than has

- hitherto been possible with this class of tools.
This valve is located outside the cylinder and
~is arranged to move in a line parallel to a
~ line dra,wn through the center of the cyhn-f
.'_-'-deL at right aucrles to the. same.
- s contalued Wlthm avalve-block havingsuit-'|
. motive fluid, whereby said valve may be
~ ghifted automatwally durluﬂ' the movemenb

Figure 1is a lonﬂ'wudmal view of the 13001

mainly in section. = Fig. 2 is a lonfrltudmal

sectional plan view taken on the lmes a .,
Fig. 8 is a cross-sectional view of the

sectional views 1llustmtmg modueatwus of

Although the several 1mp'r0uements form-

shown them in connection with a Iouﬂ‘ eylin-
der, ‘making what is known as a e long-
stmke 7 13001 the chamber of such tool bemg
approxlmately three tlmes the len D‘bh Of 13]16

In 1y 1mnr0ved tool the valve is. SO ar-’

able ports and passages for the flow of the

) of thé piston or plunger.

In the drawings herewwh 1 repleseuts the

" outer shell or casing of the 13001 and.2 1s the

~ inner sleeve, within whiech is formed the o
: 'chmmbet 3forthe pussufre ofthe p1stou or pluu- 1 movemeut of the s .ﬂ,me L extend szud valve", .

‘The valve

the closed position.

'throttle valve.

1 cured a sultable eouueetlou of the tube lead-.
Thehand-

ing from the pressure apparatus
piece 5 rests on a shoulder 10, formed by re-

The opposite end of the cylmdel is open,

‘and the stock of the tool may be fitted di-
reetlv into the same, a gasket 17 of suitable .

material packing said stoek and serving to
prevent leakage at this pomt

8ection of wire spring 18 between the end of
said eap and the bottom of the recess 16, and

| n'er 4. The outer shell 11% plefelaulv shrunk S
"outo the inner sleeve 2, so that when com- = -
pleted the cylinder is practwully one piece.
5 1s the ha,ndplece or handle, having a socket -
6 to receive said cylinder, an opening 7 for -.
| the reception of the valve-block 8, and hav-

ing also an opening 9,in which may be se-
66

‘dueing the end of the eylmder and the lat-
‘ter 1S held {0 the handpiece by means of a
threaded eap 15, adapted toa recess 16 in said
handpiece and engaging the threaded end
of the cylinder, as clea,rly shown in Fig. 1.

To assist in
retaining the cap 15 in plaee, I arrange a

75
as an extra precaution to prevent the turn- I

ing of said cap-15 a finely-threaded set- .
screw 19 is arranged in'a sulta,ble hole tapped o

into the cap and haudpmce
The inlet of motive fluid to the 13001 1s COl -

trolled by a throttle-valve 20, consisting of a

hollow tube-like sectionor sleeve which closes

the opening 9, in which the tube leading from
the pressure apparatus is secured. For the
purpose of conveying the motive fluid to the_-

80

chamber of the valve-block from said opening
9 1 provide the screw-plug 21, carrying a

tube-like projection 22, which has a port 23,

closed by the valve 20. This valve surrounds .
‘the tube projection 22 and is movable on the
same, being operated by a lever 24, pivoted .=
‘at 25 to the handpiece, the latter bem oslotted

for this purpose and a sprmg 26 bemﬂ‘ pro-

.9:'_3;‘ -

vided, whereby said valve isnormally heldin =
Thelever 24 is provided

. 95
wwh a pin 27, which passes thronghaslot2s, - -~
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Ty is necessary to slot the - -
‘handpiece at aO to prowde for the passageof =
‘the connection of the valve 20 with the lever |
24, and in order that this slot may be of suf- .
ﬁcleut length to permit the proper movement =
of the Valve and yet be closed during extreme:
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2

at one side, as at 31, and recess the screw-
plug at 32 130 receive salid extension.
Locatedintheopening 7,formedin the hand-
plece, and arranged outside the piston-chani-
ber on a line par allel toa line drawn through
the center of the eylinder at 11g11t angles to
the same 1s the valve-blocek S, in Lhe_p1 esent
instance made in two pieces Which are held
1n place in the opening in the handpiece by
the pins 33, let into the end wall of the latter.
Each half of the valve-block is provided with
recesses 84, adapted to receive dowel-pins 35,
s0 that the ports, passages, and recesses in
said block will register when the halves are
put together. To hold the valve-block in the
recess 7, I provide the serew-cap 36, which is
provided with depressions 37 to receive the
prongs of a suitable ]xey for turning it into

place.
The valve-block has a series of ports, pas-

sages, and recesses, shortly to be deseribed,

and hasa piston- _valve centrally located there-
in, said valve having heads 38 at each end,
preferably of the same diameter, though I do
not wish to limit myself to this precise con-
struction, said heads 38 being adapted to the
end bores of the valve-block. The valve is
also provided with a central disk 39, prefer-
ably of less diameter than the heads 33, and
this disk 39 1s adapted to the central bore of
the valve-block. The heads 38 and disk 39
of the valve are connected together by a stem
40 of reduced diameter, and said valve is ar-
ranged in the VELIVG-bIOCk before the halves
of the latter are put together.

Instead of making the valve-block in two
halves, as shown in ¥ 1gs. 1, 2, 3, and 5, I may

- make the main portion or barrel 8" in one

40

45

5O

55
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piece, as shown in Fig. 4, with a central bore
extending through the same, such bore to be
the same as that of the valve-block shown in
Kigs. 1, 2, and 3—that is to say, with the end
bores of greater diameter than the middle
bore. With this form of valve-block it will
be necessary to make the valve in two pieces,
as shown in Kig. 4, in which one of the heads
J8*1sdetachable, being adapted tothe thread-
ed end of the stem 40°. The through-bore of
the valve-block is closed by means of serew-
plugs 41, which serve as the end walls of the
valve-chamber and determine the length of
stroke of the valve.

In the valve-block 8 is a recess 4.5, (3011111111-
nicating with the inlet-passage in the tube
pmJectmn 22, controlled by the throttle-valve
20, such comm unication being through the
passage 46, and 47 is a passage le&dmn" from
the valve-block to the piston- ehambex conl-
munication between this passage and the ro-
cess 45 being around the stem 40 of the pis-
ton-valve, as shown in the drawings.

The passage 47 is extended from i the valve-

- bloek through the eylinder and teirminates in

the form of a shallow groove 48, cut into the
inner wall of the piston-chamber below the
port-opening, such shallow groove providing

for the transit of the motive fluid to the pis- |

r

4 of the drawings.

698,271

ton gradually to prevent shock and assisting
in the rapid removal of such force from in
front of the piston on the return stroke of
the same. An exhaust-recess 49is located in
the valve-block, and such recess communi-

cates with the atmosphere through openings

76

50, extendmw through said block and the

ha,udplece -casing. Alonws1de the recess 49
is a similar recess 51, GO:U.neeted with the main
exhaust-passage 52, the latter communicating
with the piston-chamber through the port 53
near the end of the same opposite the valve.
Communication between the recesses 49 and
51 1s afforded around the stem 40 of the pis-
ton-valve. 'T'he main exhaust- -passage 52 Is
formed betw een the casing 1 and the inner

/5

80

sleeve 2 by grooving the outer surface of the

latter. A recess 54isalso located inthe valve-
block for exhausting the motive fAnid from
in front of the piston on the return stroke of
the same. This recess communicates with

- the atmosphere throungh the passages 55, cut

through the valve-block and shell of the hand-
plece, as clearly shown in Ifigs. 1 and 3.
Located within the valve-bloeck and com-
municating with the ends of the valve-cham-
ber is a passage 60, said passage forming
a duet to convey motive fluid to move the
valve within the valve-block, such fluid hold-

Jle.

ing the valve in the chanﬂed position what-

ever such position may be. This passage 60
communicates with the recess 45 in the valve-
bloek by means of the port 61 and with the
valve-chamber by meansoftheshort end pas-
sages 62and 63. Thispassage 60alsocommu-
nicates with the passages64and 65,which open
into the piston-chamber,through the ports 66
and 67, the former near the port 53 and the
latter at a point near the valve-block. -
The passages G4 and 65 are of less area than
the passage 52, but, like the latter, are formed
by grooving the outer surface of the inner
sleeve 2. They are provided to permit the
motive fluid to leak or weep into the piston-
chamber, so that the valve will be held in the
dif
the piston by the initial pressure of the mo-
tive fluid acting upon the inner surface of the
enlarged ends a-S of the valve. | |

fferent positions during the movements of

oo

105

11O

II5

The motive fluid enteri Ing the recess iu 10

the valve-block besides serving to move the

piston in the chamber 3 passes _iuto_the pas-

sage (0 and thence to the valve-chamber
thr ough the end passage 03 and acting upon
the enlmwed end of the valve will hold the
same in the position shown in Iligs. 2, 3, and

the valve-block, however, the motive fluid
caunot enter the passage 62, and the excess
of such pressure leaks into the chamber 3
through the passage 64 and port 66 in ad-

vance of the piston and passes from gaid
chamber through the port 53,
thence to the recesses 51 and 49 in the V.‘:ﬂVG-

passage o2

block, and from the latter to the atmosphere

I20

At the opposite end of

I25

, 130

throughtheopenings 50. Although thislealk--

age t.hlounh the passage (4 is confsmnb dur-
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. - : - . .

ing the forward movement of the piston and * valve bloek end handpleee te the atmosphere. g

-through the passage 65 on the return.stroke
- of said piston, the volume of motive fluid so
lost is so ‘little as to have no eppreemble el-
fect upon the. operation of the tool.
leakage into the pa,ssaﬂ'e 64 is tekmﬂ' place

As-this

o 'ad;]a,cent to the passage 62,leading to one end

- of the valve, said valve Whl not be moved,
particularly as pressure is -passing from the
passage 60 through the end passage 63 to the

IO

 than- the heads and. chenﬂ*mﬂ' the former ex-.

opposite end of the valve-chamber and tend-

:mg to hold the valve in the position shown-
in Figs. 2, 3, and 4 of the drawings.
same result mw*ht be attained by ha,vmﬂ' a

valve with a central dls]s: of greater dlameter

. haust-recessesto mlet-recesses and theformer

~inlet-recess to an exhaust-recess.
_.*--etructmn I have illustrated in Figs. 5 and:;
20 6

In Fig. 5 the valve is shown 111 a posi-

| L10]1 opposite to that shown in Figs. 2, 3, and

4.

‘and passes into a two-way duct 56.

connected by the stem 40°.
the motive fluid enters frem the passage 46

. one end of this duct 56 the motive ﬂmd en-

.:.30.

- hind the: p1sten. .

- ters the recess 54° and passing’ around the
stem 40° of the valve enters the passage47°and
from there pesses intothe piston-chamber be-
N ‘The exhausting fluaid from
- in front of the piston-is meanwhﬂe passing
~ through the exhaust-passage 52, which com-
mumcates with the recess 51°in the valve--
- block, and from said recess it passes around
_ the stem 40" of the valve tothe recess 45° and.

- from the latter to the atmosphere through the

| } o openmo's 07,
40

-~ around the stem 40° of thevalve to the IeCcess

4

from - the port 53 at the rear of the moving

- - piston and serving to return said plston to

it initial p031t10n
‘ed thé fluid in front of the same passes from
the piston-chamber through the passage 477,
- thence around the valve- stem 40° to the Ie-,_ Tt
‘sage 47 of the valve-block areund the stem. .
40 of the valve. . i
cut it off the motive fluid has elso beenleak- -
“ing into the. piston-¢hamber through the'port. " .. .
. the ports 61°. ST

As the piston is-retract-.

. cess 45° and from this latter recess to the at-

| '5__"-'1nosphere through the openings 57.
~ form of structure the passage 60° commuuni-
cates with the recesses 49° and. 54° through
S ‘The effect of this passage 60°.
- and the end passages 622 and 63, which lat-

This

Such con--

o In this valve the heads 38" are premded |

~‘and the central disk 39°, of a greater diameter |
than said heads, said dlsk a,nd heads being
In this strueture |

From -

- When the valve is shlfted as
the piston reaches the end of its stroke, the
- motive fluid will pass from.the opposite end
of the two-way duct 56 tothe recess 49°,thence:

In this

51°, and from the latter to the passage 52 of |
‘the cylinder, entering the piston - chamber

‘chamber. .

52 the motive.

- ;- and thence throun'h the opemnﬂ*s 50 in: the A

passage 46 to the recess 45 in the valve-bloek,

thence around the stem 40 of the piston-valve ITRE
“to the passage 47 in said block, and from this = - "

‘The incoming motive fluid passes from- the...-:i'-.k-"'

. - - . U ..
. - . v ; .
. - - - - b
Ll . .
LI B B 'i"\.
. . 1, [ '
. . . ' -
' - '
. L}
- ' '
. '
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latter passage enters the piston-chamber be--

| ‘hind the piston-and moves the latter forward. = . -
At the same time a- portwn of the motive.
fluid is leaking or weeping into the plston-;};_.
‘chamber ahead of the piston from the passage -~~~ .
64 through the port 66, such leaking fluid be- .

s

ing remeved from said chamber threugh the

'pert 53 and passage 52 with the other exhaust--
‘ing fluid.” - When ‘the piston reaches the end
of its. stroke, the port 66 is closed and the "
motive fluid which fills the passage 60 in the = ...,
valve-block is thereby trapped at theend pas- . -

sage 62 and passes to the end: of the valve-
-,chember 1nsteed of passing into the piston-- = "
The pressure against bothends of .~ /-
the valve is now equal threu gh the motive - . -
illing both passages 62 and 63; but'the -~ =
full pressure of the motive fluid bemg di-

fluid

R E RN
SG --E.. I, I ' . :1
R PR ._I L .-'. 1

., |..'I r |I

rected against the inner surface of one of the . - -‘

pressures are equa,l

heads of the valve the latter will be moved. to;_j SRR
“a position opposite to that shown in Figs.'2, = = .-
3, and 4 of the drawings. _
‘be aceompllshed as the surface of the valve-
‘head exposed-to the full pressure of the'mo- .~ . .~
tive fluid is greater ‘than the surfaee of the " .
_central disk 39 of the valve. SRR
is in either position, it may be shifted by the. " = .
full pressure of the motive fluid actingupon. 1c i
‘the surface of the- eentral disk When theend . @ 0 0

The Velve having now. . e
been shifted to a.position opposite to that ..
shown in Figs. 2, 8, and 4 of the drawings, =~ -
‘the motive ﬂuld from the inlet- -passage 46 will-

This' aetmn Wlll-' PR

. R L S
' b T - . ' T
o " - - .

- - . . . A -
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[ et
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‘When the Va,lve;{;'{[-3"--'-;.[' ’,5"

I C 0 '5;5, ; ;'?':'55'.1'

pass to the recess 45, from which-it passes_;_-;-_,_’.‘.-1.-_;:'if.“-""-' -

around the velve~stem 40 to therecess 51, a,nd}"t;'-_-'lff':

thence to the passage 52, extending thI'OI]ﬂ'h*’,-;'.f_

the cylinder of-the tool.

From thls passage.
luid enters the piston-cham-:

ITO . -

ber through the port 53, and getting behind =

-original position.-

the piston the latter Wlll be- returned toits -~
Durlng this movement.of = -

the piston the fluid in front of the same has - S

been exhaustmg to the atmosphere through

115 .

the openings 55 cut through the valve- block S :
- and casing frem the recess 54, such exheust-".j
ing fluid passing to the same from the pas-- - -

Until the moving

'-.567 from the passage: 65, 80 that the plstenn._;r;-_;.:
SR -valve could be mamtamed in the proper po- . . ..
. - ter communicate with the passages. 64 and 65 | sition, such passeﬂe 65 communicating with 125 " -
" of the cylmder- is the same as w1th the other-f? ‘the passage 60in the Valve-block and the lat- oy
structures. . L ST
- The operatlen of the tool isas. follows Mo-‘_-g
twe fluid being admitted to the passage 46 in
“the handpiece through the throttle-valve 207
“and tubular stem: 22 any air within the. tool
“will pass out. thmufrh the port 53 and paeeeﬂ‘e |

52 of the cylinder to the exhaust-recess 49,

llllll

piston has

12 0 o = g

C e

| ter with the end passage 62, leading to the : = = -
_.'.outer surfaee of. the head of the Va,lve. % R
‘-'passa,ges 64 and 63, commumcatmﬂ' with the: = -0
‘end passages 62 a,nd 63, respeetwelv, alter-"- W
‘nately bleed the full pressure. and.convey the - .
‘same to the heads of the valve.
| twn may be continued mdeﬁmtely

The .

Thls 0pera-§f‘5{'_ﬁ} .

The modlﬁeetlons shown in the y V1ews Flﬂ's.
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‘inder, sald cylinder being

=k

698,271

4, 5, 'zmd 6 extend only to the valve and valve- | cylinder, a valve-block located wholly out-

block, the structure of the rest of the tool re-
maining the same.

Havmo' thus described my invention, I
claim zmd desire to secure b'y Letters Pat-
ent—

1. In a pneumatlc hammer, a cylinder, an
impact-piston therein, a sleeve detaehably Se-
cured to one end of the cylinder, said sleeve
having a recess formed in one side of the

same at right angles to the e¢ylinder and out

of line of the same, a chambered valve-block
arranged in said recess and communicating
directly with the cylinder, and a fiuid-actu-
ated piston-valve arranged within said block,
substantially as desecribed.

2. In a pneumatic hammer, a cylinder, an

impact-piston, a handle portion having a

sleeve by which it is detachably secured to
‘the cylinder,

said sleeve having a recess
formed in one side of the same at right angles
toand out of line of the ¢ylinder, a chambered
valve-block arranged in said recess having a
differentially -aread valve-chamber formed
therein, and a fluid-actnated and differen-
tially -aread piston-valve arranged in said
valve-ehamber, substantially as described.

. In a percussive engine, the combination
of a cylinder, a piston movable within said

eylinder, a valve controlling the inlet and

outlet of the motive fluid to and from the cyl-
provided with a

1011_':'11;11(:111’1&1 opening leadlrw from the valve
for theinitial passage of the motive fluid, sub-
stantially as and for the purpose set forth.

4. Inapneumatichammer,thecombination
of a cylinder, a piston movable within said

side of the eylinder, a differentially-aread pis-
ton-valve located within said wvalve-block,
said valve adapted to move in a line at right
angles to and out of line of the cylinder, said
cylinder having passages of reduced area com-
municating with passages of the same area
within the valve-block, whereby the motive
fluid may be conveyed to the ends of the pis-
ton-valve to hold the same in the different po-
sitions, said valve being moved by the initial
pressure of the motive fAuid.

5. Inapneumatichammer,the combination
of a cylinder, a piston movable within said
cylinder, a valve-block located wholly out-

40

45

50

side of the eylinder, a valve arranged within

sald valve-block and adapted to move at right

angles to and out of line of the eylinder, said
eylmder ‘having a series of passages of re-
duced area, and said valve-block having simi-
lar passages communicating therewith, the
passages of the eylinder opening into the op-
posite ends of the same, substantially as and
for the purpose set forth.

6. In a pneumatic hammer, a e¢ylinder, an
impact-piston, a handle portion having a
sleeve by which it is detachably secured to the
cylinder,and cushioning means interposed be-
tween sald c¢ylinder and the handle portion.

55

00

65

In testimony whereof 1 have signed my

name to this %peclﬁeatlon in the presenee of
two subscr Ibl[lﬂ" witnesses. | |

NLHE\IIAII GILPATRICK.

\Vi tnesses:
ERNEST GILPATRICK,

Guy W. HiLL.
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