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Lo all w?.aom i may concern: L
Be it known that I, Exmer G, GarTIv, 2

citizen ot the United umtes an d a 1681(16111;'

of Claremont, county ox Sullwanj State of
ﬂew Ihmpshue (whose post-othice address

s Claremont, New Hampshire), have in-
aented an Improvemem in Fluid ’\iotor 01
which the following description, 1n conne(,-
tion with the &ccomp@nymﬂ drawings, i

specification, like characters on the dr W=
ings representing like parts.

This invention pertains to 1mpr0vements )
in direct acting fluid mowls for use 1n rock

drills or other percussive tools and particu-

larly though not exclusively, to valveless .

percussive fluid motors for ase 1in hammel
(L_ 11s and the like.

A prererrvec construction of one embodl-
11;6111; of my invention is shown in the draw-
inos and herein described for 11111.sb1dt1ve

g
purpose, while the scope of my invention 1s

MOTe parmcuizulv pointed - cut 1n the ap--

s)eﬁded claims.
Tn the drawing oS

Figures 1 and 9 are partial longuudmal

ctmna on the lines 1-——1—1 of Fig. 3 of a
nrefefred constructicn of the ﬂmd motor
of a hammer drill illustrative of one em-
bodiment of my invention ;

Figures 3 and 4 are qeetmns thereof 011.

and 4—4

the Lines 3—3
#dig. 1.
Referrmg to the drawings 1 prefer to pro-
vide a motor cvlinder ¢ having a large pis-
Lon chamber 7 and a small plsttm chambel

3 jn which may reciprocate a piston having

respectwely of

an enlarged head 9 and a smaller head 10.

i plefeiablv use the fluid motor herein de-
scribed in connection with a drill steel 11,
drill steel rotating means 12, pressure fluid
feeding means and coordinated controlling
mechamsm all substantially as mvented by

one Georcre H. Gilman.
Pressm‘ fluid 1s supplied to the fluid mo-

tor from any suitable source throuoh a Sup-

ply conduit 18 preferably opening into the
smaller piston chamber 8 through a pref-
erably elongated port 14 which is prerer-

ably so located as to connect at one extremity

of tbe piston stroke with a grooved portion

15 of the mston and adapted to admit pres-

sure fuid to the mbermedmte pressure re-
ceiving chamber 16, the pressure fluid acting
on the area 16’ of the piston head 9 and
tending to move the piston to the right.

trated, opermes as Tollows:
piston to be in the position shown in F.l__.
1, pm%m{, fluid admitted thmu@b the. Sup-

Renewed Septembei 19, 1922 SﬁI‘l&l I\To. 589 234. -

(See I‘lgs 1 and 2 ) I prefembly prowde a

by-pass port 17 to conduct pressure fluid to.
the small piston chamber 8 preferably at
the rear end thereol as shown to act on the_' |

pressure receiving area 18 to assist in im-
pelling the plston forward on its forward
5tr01{e

this'end I may provide a return passage 20
and with the enlarged piston chamber 7.

I preferably provide pressure
means adapted to admit pressure fluid te the

rear of the piston 10 when approaching the.

fuid inlet

60

‘I prefer to return the piston by
live air preferably acting expanswely on
the return pressure receiving area 19 and to
65
connecting with the rear piston chamber 8

forward limit of 1ts stroke go that live pl'efs~_'

stre fluid can be supplied to the return pres-
sure receiving area through the return port

20. This pressure fluid inlet means may,
75

if desired, be combined with the inlet 14 by

A1) elongatlon thereof and I have so shown it.

herein. I may supply a single exhaust port

21 to exhaust fluid from hoth pressure re-

celving areas of the mston hﬂad 9.

When my 1111?(311‘%1011 1s used 1n POI’lﬂeCthll
with a- hammer drill T prefer to interpose
o striking plug 22 ot a well-known type be-

tween ‘the percussive piston and.: the drill

80 .

steel 11. As shown in Figiires 8 and 4, I '

vrefer to use plural by-pass 1 UOI‘fS 17, retm;n
ports 20, and exhaust ports 91.

85

The embodlmem of my invention 111115-— _

Assummo the

90

Ph port 14 passes around the 1@&11{:@{*[ por-

tion 15 of. the piston into the intermediate

pressure chamber 16, and acts on the piston,

ton forward. Pressure. Auid also  passes.

through the port 93 into the. by-pass port

17 and thence into the smaller piston cham-

upon the area 167 fhel‘e@f 10 1mpﬂ] -dhe.mﬁ-ﬂ.' |

ber 8 to act upon the pressure area i8 to |

assist in driving the piston forward. After
the piston. has advanced a portion of its
stroke, the supply port 14 is closed by the
PlStOP head 10 and the piston Gompletes its
working: stroke ] m the expansive action of
the pressure fluid
nearly completed 1tt-3 forward stroke ‘live
pressure fluid is. admitted to the front of

the piston to act on ‘the pressure area 19 to

return the plsmn I prefer to admit such
fluid into the rear piston chamber 8 pruer'

Cably t‘m mwh th@ nm"t 14 fmd m concmct LL

When the piston has
105
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to the piston chamber 7 through the return
The object
- of conducting the fluid supply for chamber

7 through the rear piston chamber 8 is to

port 20, all as shown in Fig. 2.

secure a delayed action of this pressure in

chamber 7. If the ports 14 and 20 open
into the cylinder chamber 8 sufficiently far

toward the rear to insure a cut off late
enough 1n the return stroke to provide suffi--

cient fluid for chamber 7 to make a proper
return stroke, some means must be provided

- to prevent excessive cushioning of the for-

15

~for chamber 7 into the chamber 8, wherein
tae pressure has been much reduced by ex-

20

25
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ward stroke by pressure entering chamber
7 during the latter part of the forward
stroke after ports 14 and 20 ave uncovered.

i use the expansion of the pressuve fluid

>ansion, to accomplish the required delav
il | 3 ; 1 T e

1 Huid transmission to chamber 7 after

ports 14 and 20 are opened by the piston.

After the return stroke has been starvted the

ports 14 and 20 are closed by the piston head

10 and the return stroke 1s completed by

the expansive force of the pressure fiuid in:

‘irn-r

the piston chamber 7, until the position
shown in Fig. 1 1s attained, after which the

whole operation 1s repeated as described.

At or about the time the port 14 is closed,
the port 23 is opened so that the air which
would otherwise be highly compressed in

~ the smaller piston chamber 8 is permitted

35

40

to flow through the passage 17 and around

the recessed piston portion 15 to the inter-
mediate chamber 16, so that the cushioning

‘action of the compressed air is more evenly
~chavided between the piston heads 18 and 9.

~The very important feature of expansion
into chamber 8, mentioned above, must now
be noted 1 greater detail. The manner in
which provision is made in a valveless tool

- for the supply of sufficient fluid for an ef-

tective return stroke while yet enabling the
striking of a clean sharp blow uncushioned
py pre-admission, and still taking advan-

- tage of a relatively great degree of expan-

50

sion of the fluld which acts on the pressure
surfaces of the piston in causing a Torward
stroke, 1s a feature of great importance.
Considering the tool as with the parts in

the position shown in Fig. 1, it will be seen

~ that as the piston moves forward, the inlet

55

60

port 14 will be closed after the piston has
moved through about forty per cent of its
stroke. Krom this instant to slightly after
elghty per cent stroke, there will be expan-

sion in chambers 7 and 8. There is thus a

considerable reduction of pressure in cham-
ber 8 of the cylinder, the pressure drop-
ping, in doubling the volume due to expan-

sion, to perhaps less than forty per cent of

the initial pressure. It will thus be evident
nat the cushioning pressure on the oppo-

- gite end of the piston must be kept at a mini-

mum in order to avoid serious checking of

ber intermediate the inlet port and one end

1,440,731

the blow. After the head 9 of the _piSton.

closes the port 21, there will be a gradual

_building up of 'cu?shioning pressure b}r the

compression of the trapped air in the for-
ward end of the cylinder, but this pressure
does not reach a height sufficient to seri-
ously mpede efficient striking, the pressure
acting to cause the stroke exceeding, by a
sate margin, the maximum cushioning pres-
sure so caused.

acts as an expansion chamber located be-

tween the port 14 and the chamber 7. Ow-
1ng to the expansion of the air from port

14 mto this chamber, the cushioning action

of the air passing through port 20 will be

much delayed in the forward end of the

cylinder, and the building up of pressurs
sufficient to cause material checking of the
piston will not occur until after impact has -
taken place. On the return stroke, the ports
14 and 20 are closed simultaneously and
the expansion of the air in the forward end

of the cylinder is not reduced by an ex-

cessive clearance volume since the chamber

Now as the pressure in
chamber 8 is very much below initial pres-
‘sure, 1t- will be obvious that on the open-
ing of the rear end of the port 14 by the
end of section 10 of the piston, chamber 8 -

70
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80

90

8 1s out of communication with the povt 20

during expansion.. It is thus possible to

locate the rear end of port 20 in such posi-

tion as to provide an ample supply of fluid
to accomplish an effective return stroke
without unduly impeding the forward or
striking movement of the piston. =

~ The pressure area 16" is preferably agreater
than the pressure area 18 and the return

pressure area 19 1is preferably equal to the
combined area of the two opposed pressure

areas. 1hus the expansion of the pressure

fuid 1s availed of on both forward and re-
turn strokes with resultant economy of pres-

sure fluid. The construction illustrated per-

mits the use of a relatively light piston with
relatively large pressure areas and large
ports, all of which contribute o the rapid.

95

100

105

110

efficient and economical operation of the

tool. _ s '
While I have shown and described one
embodiment of my invention, it will be un-

derstood that changes involving omission,

substitution, alteration, rearrangement or

reversal of elements, may be made without
departing from the scope of my invention.

My invention and what I desire by Let-
ters Patent to
lowing claims:

1. In a motor, a cylinder, a piston re-
ciprocable therein, an inlet port, fiuid dis-

tributing means comprising means for con-
ducting {luid therefrom to the opposite ends
of said cylinder, means alternately connect-
ing and interrupting a connection of said
conducting means to said inlet port, a cham-

procure is defined in the fol-
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conducting fluid from said i

10

o0

oo
St

40

4D

6O

| _1,_449:,731 o

of said cylmder mto Whlch the ﬂum }LreSQ

‘sure supply expands in passing to said last
mentioned end but communicable therewith-
only during admission thereto, and exhaust

-

meam for said motoer. | o
2. 1In a percussive m«i)tmj a Lyl nder, a pis

ton reciprocable therein, an iniet por tﬁ llmu;? f'
| for
nlet i:)()it to one
end of the cylinder to cause said piston o ¢

distributing means compusﬂw 1NeaNs

strike a blow, means for conducting . fluid
from said inlet port to the opposiie e end o-ﬁt
said cylinder to produce a return sercke

chamber between said inlet

ber. .
3. In a motm a cylmdel
ciprocable bhbrem an 1nlet port,

& pl‘%ton re-

the cyhnd@r during a portion  of one
pass of the piston, means for conducting
fluid to the opposite end of said (;thdf‘l
from said mlet port during a portion of
the altérnate pass of the pi ston.. a chamber
between said inlet port and said last men-

tioned end of the cylinder into which the

fluid expands 1In passing to the latter,
means for closing commumuamon benwew

said expansion chamber and said last men-
-, cammn%lom a’ cwmder having coaxial bores

tioned end of the cylinder during e*{pﬂns*"ﬁ

action of the fluid sumllt.:meously witih me
- fitting

111Lermpuon of the supply of flind thel
and exhaust means for said motor. |

4, In a fluid pressure percussive rock
drill, a cylmder a piston therein, and fuaid

- distributing means. COMPIISING means 1or
“causing expansive action of fluid pressure on

the Jor Ward movement of the plstfm and
means for admitting pressure to the

of the forward movement of the piston, said

first mentioned means being operative to
minimize (31181110111110 1n Lhe ff)lwu d end fn_-
said cylinder |

5. Ina ﬂmd pressuie pm cussive rock (lﬁﬁl'

a cyhndez a piston therein, and fluid dis—'
tributing means comprising means for caus-
1ing expansive action of ftuid p1 essure on the

forward movement of the piston whereby

reduced pressure 1s pr oduced in the rear cmﬂ
of said cylindex, and means opened prior:

to the completlon of the forward movement
oi the piston for conducting fluid pressur:

for the other end of said cyh ncer hfoucfi

said reduced pressure space whereby cushion-
ing on the forwafrd stroke is minimized.

6. In o fluid pressure percussive vock drili,
a cylinder, a piston herelﬂ, and fuid dig-
tributing means corm BI‘ISH’W means for caus-
ing expansive action ot ﬁ111d pressure on the

"'u.".'

| :aiston

' 'Hmd cyiinder

t port and Siirl__'
last mentioned end of Lhe cylinder into
which the fluid expands in bas sing to the
latter, and exhaust means for said motor
communicable with said second mentioned
“conducting means but not w 1th sald cham--

S . reduced pressure is producea in the rear eml
of said cylinder, means opened prior %o -
_l're C{}mlﬂetmn 0{ the forward i _mmmem; o
XN Lomhmmﬂ 11111(:1 pres: .
end of said cylm-'
der through said reduced pressure Spﬂft'
where eby cudnmmu on the forward stroke
“is minimized, and means for dOS.ﬂﬂﬂ com=
‘munication between said reduced' pressure
-space and the front end of said cylinder =~

nid di iS-
tributing means r*ompmsmo means for con-
ducting fluid therefrom to ome end of

‘& large chamber and an Intermec mm
ber,

fmwm d
end ot said cyhnder prior to the complet*my

e bers, a passa

' formrd mo Jemen’r of the pr«‘**on ‘whereby a
fedupec* pressure is produced in the rear eﬂui
Of said cylmder neans opened prior to the
hfﬁ Jom,fﬁl{a_ movement ¢f the.

{*omp_:_etmﬂ ot
O* L"'{}ﬂ&ubtul 24 ﬂ 23 Ll bl%msﬂle u,}l 11
other cnd '

the forwa d %1‘01{8 iS. rmmmc;e(, and means
mr' closing communication between sai id Te-
med ;31*1355111’*& f"pacb ﬁﬂd the front end o

the ‘clearance mmme ot me Jacter 18, not in-
creased. S '
7, Tn aflw d p“f'e <UD pew issive I‘()C]{ dvill

aid ”T*'m der t! 11{}11%11 5mu Té-
duced pressure. s pace whereby cus 11011“111' on

iuitancously with the ter- -
- mination of ﬂmd supply tne"f*eto Whereby' .

80

o cylinder, a piston Lhelemﬁ and f'n@ dis-

tributing means mmpugmg MEeans 10T Cails-

forward movement of the piston. whereby a

the piston -
sure tor the Oﬂ’l(}li

simultanecusly svith the tﬂrmmﬂtmn of fuid

of different diameters,
with smd pores to ierm. & s*ﬂm]..,_ champer

a,nd_ﬂuid dlS'ﬁl"lbUtlHﬂ means for said

ing expansive action of fluid pressure cn the

(,1’1&_11_:_". . o
105

Il’l{l}b(}l‘ COH’lpl‘]LﬂﬂG‘ COJJCEUM; m%&"lﬂ COmllflJ?lH'i

cating with said small chamber and ada apted

for comwctmn to said intermediate chamber,

and said small chamber -is closed.
9. A fluid ‘motor comprising a cwhmiﬂi}

 piston therein, said cylinder and piston :

“and
~small pressure chambers and an- muermedmie -

. 'pl*ﬂssme chamber, and pressure fluid supply- SR
C1ng and dmmmutum means associa |

providinig opposite relatively 'large

said cylinder roand conﬁ"oﬂed by S.ﬂ.,ld piston,
said means comprising a

ect said small and intermediate pressure

' -_chambm s by way of said last mentioned pas-
muo_ op-

Pposite 1\031@10*15 to 1ﬂace e;thel‘-m said pas-
said inlet Whiie =
' clomﬂf tho other of' smd prS%mef**' - B

Sage, said piston being movable

SAES 11 COMMmMUNIics tmn with

tad W’ith o

tuid 1nlet, a pas-
sage connecting said 0pp081te pressur e cham-
age opening o one end of the
-511’1‘1116”" chgmber and means adapted to con- -
125 .70

an inlet communicable with said Smaﬂ cha;,m- S
ber, and means for placing said conduit in
communication Wibh sald mtwmedmw chay-
| _Ler' when communication between said 1111%?

120

95
.supply thereto whereby the ratio of expan- - '
‘sion 1s not de ﬂfe%ed b*y @XCeSS clp r..f:.-.fn_e.@
_Tvolume , ! T
A pe reussive %1& motor compr* 1*15__5,, m-_ S
100
mﬂ‘to_n] aving heads
said ba:ar&%ﬁ s;nd heads cooj ;)e;amw



10. A fluld motor compi‘isin' “31 11161
& pim “therein, said - cylinder and p tu:m

|

e .f.md GISJ[NL Ha nﬂ' means

10

o |
Gt

ot the (‘*an_ of said passages.

ha ving oD
Cand Smf,tll CYOSS
ing relatively ‘large and ti
.-S”Q (yhno or portions resnectively and
intermediate reduced fmj_ilofl., and pressure.

s
(WL o

490

providing m:)posnﬂ Telati vely imﬂg and. smail
pressure dmnﬂ’)ﬂrs and an utcrmu_ﬁde pres-

. pass
and me AN ach}:)tﬁd to connect said small ‘vv‘“L
dinte pressure chambers by WEH,}T e::;j: |

movable

sald piston, said means com:
mlet communicating with said s LJE eylin-

ing lelwtwelux, 1a3

2 1]

sure chamber, and pressure dmo supplying
ciate

and controlled by S.:le

',
ﬁ:u

J
U’ 1, SELEE

1 incer

means comprising a fiuid inlet, a amsmﬂ con-
 necting said opposite pre&smﬂ chamb ers, 4

age opening into the smaller chamber

Imterme
ALV L
oI 1o St

hj{.l £

1entioned passag oe, 8814 PIS 1‘011 being

nto opposnp poﬂitton_ﬂ‘* to place one

her of said passages in communi-
ith sald mlet Thh% {ffﬂehﬂa_{ one end

611{1[ 01: u

catl On v
==

A fluid motor comprising

>posiba

11 q Gy Imfw

ey

E*’Jctloms"f 2ren., m%iﬂﬂ nav-
m’md heads 1

“rl

riuid %ulﬂﬂymn‘ and Cllshiblﬂ, Ng mMeans &sso-
ciated with said cylinder and controlle d 1
STISING A Imw

de pommn a  Passa gﬁ' onnecting the op-
z}ebue ends of said small 'L *umde} portion,
and a “ffmssa@e connecting EWJ_ lax e and
smali cy inder poftloﬂs sm@ plston wh.m in

opposite pOSlthl’*S alternative
or the other of s

NG Passage. _ | _
12, A fluid moffo“ compuamﬁ* 2 cyLmﬂw

having .oppomte portions of Tehuvely large

:111{1 small cross sectional area, a tj’:lmu{)ﬂ hev-

' _ﬂuw Supplymg‘ and mstmbmmﬂ means asso-

d 1“?1*}1 ._.a_ﬁl_ |

‘naired passage
first named passage
8 dm inlet.

‘po rtions fitting said bores, mud portions ¢

Dort1ons of rel m,udy farge
ot

1?19%"

.eﬁut o return stroke
ing means for said motor COMPIISIng

--uweumiutmhly connected

“*"_‘“la CIng one.
3a1d] paﬁsaﬂes in communica-
tion swith said mie* Whﬂe closing the remain-

roe and Smaﬂ heads ﬁstm o

sald cylinder pmtmn,,; resmctlvely and &11-
intermediate reduced portion, and pressure

cmted Wlth said eylmder and co
said piston, said means
inlet communicating with said small ¢

:ﬂ(iﬁ]

'_porimn a passage connecting ihe Gpij{} site

ends of said small cylinder portion, and a
passage connecting said large nd
Cyilnder pos rtions, the small hmd of said pis-

“ton when in one posmon covering one end

1}%@_ b‘,:
C{)mpmmnﬂ ﬁu cd

SE"ﬂ&H .

_50

oi one oi .ﬂm p ssages while placing the ad-

jacent end of the Gﬂler of said passages 1
communi ‘
other p@&&.@ﬂ covering the end of qam lagt
o while piacing the end of said.

catlon with said inlet, and in an-

1Y ¢ :}mmummfmﬂ AN m
13. A percussive
m combination, & cylinder having coamxigl
yores of different diameters, a p:stjon naving

L

ﬁ'ui('l’moé.:@i CDm-pf"i .

G0

cperating with said bores to Iorm a palr |
chambers of different diameters in which

duid may act to effect o ,aorward's"l{)l*e and .

a single chamber in which fluid may act to
, and flaid distribut-

duit  means controlied by . said
through which said P: 111" ot emmLe’Ls are
an
municable with said naﬂﬂr cy 111’1&@1 ore,
snd a greove. 1n so 1JL piston operative £o

hring E:Ele inlet into communication WM“- '-
said pair of chambers, sald parts being con-
I:ubillube{i and ary fmoed to pe ermit communica-
tion hetween said pair of chambers at a time
inlet.

vhen neither communicates with sard

E}j.‘i_{} stimony. whereotf, I have signed my
name to this specif ca,ulon m me presence of
two .::UbSCMLl r; Wi inesses.

LMER Gr GARTIN

| W' 1tnesses :
- THZODORE B JOHA TNTS
POBLRT H CR 088,

con-
plston

inlet com-

It
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