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Application filed

To all m;wm My CONGErn.: .

Be it known that I, Exmer G. Garrin, a
cmf'en of the United Stmtes, and a 1ﬂ51dent
of Claremont, county of Sullivan, State of
New Hampshire (whose post-office address is
Clar emfﬂ‘i, Mew r*qmmnlre) have invented
an Improvement in Fluid Motors, of which
the iollowmo deseription, in connoctmn with
the accompanying dra W'JDOS is a specifica-
tion, like characters on the drawings repre-

senting like parts.

This invention ])Ll‘t‘llns to improvements
in direct acting fiuid motors for use in rock
driils or other percussive tools, and particu-
larly, though not O\uuswely to valveless
percussive nu}._d motors for usge in hammer
drills and the like.

A preferred construction of one embodi-
ment ot my invention is shown in the draw-
ings and herein d"SCI’lb\,d for illustrative
purpose, while the scope of my invention is
more particularly pointed cut in the ap-
peﬁded claims.

In the drmmnos

Figures 1 and 2 arve partial ]onoltudmat
sections on the lines 1—1 of Fig. 3 of a pre-
ferred construction of the f‘uld motor of a

hammer drill illustrative of one embodimens

of my invention; ,
Figures 3 and 4 are sectiong thereof on the
lines 3—3 and 4—4 respectively of ¥ig. 1.
Referring to the drawings I prefer to pro-
vide a motox cylinder 6 having a large piston
chamber 7 and s small 1315’{011 chamoer 8 in
which may reciprocate a piston having an
enlarged head 9 and a smaller head 10. I
*)wfembly use the fluid. motor herein de-

scribed in connection WJth g drill stee] 11

driil steel rotating means 12, pressure flnid

feading means and coordinated controlling
HEY edm«usm which partc may be of an; A suit.
able construction and arrangement and, ype-

cifically, constitute no par t of the pwsam
m.entlon

Pressure fluid is supplied to the fluid mo-
tor from any si iitable source through a Sup-
ply conduit 13 preferably opening into the
sm atler piston chamber 8 Lhrough a port 14

which is preferably so located as to.connect
at one ex tlemlby of the pisten stroke with a:

grooved portion 15-0f the piston and adapted
to admit pressure fluid to the intermediate
pressure receiving ares 1607 the piston head
9. 1 prezerably prmflde a by -pass port 17 to
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conduct pressure fluid to and from the small
piston chamber 8
thereof as shown, to act on the pressure re-
celving area 18 to assist in impelling the pis-
ton forward on its forward stroke The for-
ward point of communication of this by-pass
port with the bore 8 is so disposed relative
to the inlet port 14 that the latter'is con-

-nected with the chamber 7 before, and re-
" mains_connected therewith after, ‘the port

23, There is thus communication between
the fluid supply and the two forwardly act-
ing pressure aveas for different proper frac-
tional portions of the forward stroke. I
prefer to return the piston by live air, pref-
erably acting expansively on the return pres-

“sure receiving area 19, and to this end I may

provide a. return passage 20 adapted to con-

cuct fiuid from the rear pressure fluid sup-

ply port 13 to the enlarged piston chamber 7
I3 preferably provide pressure fluid inlet

8, preferably at the rear end
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means 20” adapted to admit pressure fluid to -

a groove 21’ when the piston is approaching

the forward limit of its stroke, so that live
pressure fluid can be supplied to the return
pressure receiving area through the return
port 20. This pressure fluid inlet means ma; y
1{ desired be combined. with the inlet 14 by
an elongation thereof. I may supply a single
exhaust port 21 to exhaust fluid from both

* pressure receiving areas of the piston head 9.

When my invention is used in connection

80
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with a hammer drill'I prefer to interpose -

a striking plug of a well-known type be-
tween the percussive piston and the drill
steel' 11.  As shown in Figures 8 and 4, 1

prefer to use plural by-pass ports 17, re-

turn ports 20, and exhaust ports 21.
The embodiment of my invention illus-
trated, operates as follows: Assuming the

‘plston to be in the position shown in Fig.

1, pressure fluid admitted through the sup-

“p y port 14 passes around the reduced por-

tion 15 of the piston and acts upon the in-
termediate pressure receiving area 16 to
impel the piston forward. A small quan-
tlty of pressure fluid also passes through the
port 23 into the by-pass port 17 and: thence
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fter the initial forward movement of the.

piston, into the smaller piston chamber 8

to prevent the formation of a vacuum in
said” piston chamber, and also, to some ex-

“tent, to act upon the pressure area 18 to~

3351st in derlﬂO‘ the piston forward After
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the piston bas advaiced : pottlon of its
stroke, the supply ports 14 aqd 23 are closed
by the piston head 107, and the piston comni-
pletes its working stroke by the expansive
action of the pressure fluid. When the pis-
ton has nearly completed its forward stroke,

live pressure fluid is admitted to the front
ot the piston to act on the pressure area 19
to return the piston:. I preter to admit such
fluid: into the piston groove 21
through the port 20°, and to conduct it to
the- piston chamber 7 through the return
port 20, all as shown in Fig. 2. At this time
the air trapped in: the piston chamber 8 by
the covering: of the port 23 by the: piston
portion 107 is so fully expanded as:to exert
only a megligible pressure on the piston sur-
face 18, w hich pressure is much more-than

overcome by the live pressure acting on:the

greater piston avea 19. After the return
stroke has been started, the ports 207 and

20 are closed by the piqton head 10 -and the:

returns*"oke is completed by the expansive
force- of the pressure fluid:- in the piston
chamber 7, until the position shown in Fig.
1 is attained, after which. the whole opera-
tion is repeated as described. As the. pis-
ton approaches the limit of its rearward
stroke, the:trapped air in the piston cham-
ber- 8 is-again compressed; thereby cushion-
Ing said. stroke, and when the port 23 is
again uncovered by the piston portion: 107,
said alr-will have been compressed-to sub-

stantially its:original extent; balancing the-

inlet pressure so. that no aclditicnal air will
be admitted to the chamber 8 except suffi-
clent to compensate for leakage..

The pressure area 16 is prefembly greater
than the. pressure area 18, -and the “return
pressure arvea 19 ig pleferably equal to the
combmed area of the:two onosed pressure

eas: - Thus the expansion of the pressure
ﬂuid is availed of on both: forward and: re-
turn: strokes, with resultant . economy - of
pressure. fluid. - The:construction illustrated
permits: the.use of a-relatively light piston
with- relatively large- pressure- areas and

large ports, all of which-contribute to.the
rapid, efficient: and-economical: operation of:

the-tool.. In-the-construction. illustrated the
pressurve- fluid. admitted: to- the chamber 7
does:not ack upon- the presgure ares 18- of
the-piston head 10 as+<in my cop,endzng ap-
plication. filed Jan. 14, 1948,
72165: 'Thig effects.’a saving -in
fluid and- permits-me: to  retr

- the piston

without the-résistance-of live-air pressure:
7 ORPNOSING - Pressire surface-until the:
limit.ofs thvveturn stroke is nesrly:reached::

While T have.shown and deseribed one:
embodiment. of -my- invention,. i will be-un--

on -ax

derstood: that: chfmt.ess_ involving
subs:tltu’cmn alteration,

reversal of eleme
departing:

omis ‘SlOn

ifror thesseepesof s invent

, prefenably-

Herial: No:.
pressure

rearrangemer wte or-
Sei5ao m‘ay ber madu ~without:
-, medinte: pres

My invention and w lm T degive by Let-
ters Patent to procure is deéfined in Loc fol-
lowing claims:

1. A valveless percussive fluid motor com-
prising in combination, a cylinder of two

1nside "diameters; a plston of two outside

diameters therefor; said piston presenting
a. plurality of pressure areas effective to re-
ceive pressure to move said piston in one
direction and a single pressure area effec-
tive to receive pressure to move said piston
in the opposite direction; live pressure fluid
supply means; and p‘tStOD controlied pres

sure fluid distributing means effective to
supply  live pressure “fuid to said single
pressure area while withholding live pres-
sure fluid from said plurality of pressure
areas and -closing communication between
said-last named areas. ;

2. A valveless percussive fluid motor com-
prising,. in- combination, a cylinder of two
diameters; a piston of two. diameters there-
for;
pluralitv -of pressure chambers effective to
receive pressure fuid to move said piston
in-one: direction and a single. pressure charn-
ber effective to receive pressure to move said
piston in the opposite direction; pressure
fluid supply means; pressure: Auid distribut-
ing means comprising. . separate conduit
meang leading to each of said piston cham-
bers. each- of said conduit means being: indi-
vidually controlled by said pistons; “and s
pluml ty of reduced portions in the smaller
diameter part of sald piston intermittentiy
effective to connect said pressure fluid sup-
D]V means with said: distributing: means.

3. A valveless percussive- fAuid motor com-
]msmu, in comblnwhon, a cylinder provid-
ing a large piston chamber and a smaller
plston chamber;. a pisten therefor, having
a large piston head reciprocable in said large
piston:chamber, and a smaller piston head
z.'ecipromble in said smaller piston chamber;
said- cylinder and piston providing thres
pressure- recelving chambers, two of which
receive pressure to actuate said piston in one
direction, and: the: third of which receives
pressure to actuate said piston in the oppo-
site direction ;. and piston controlled conduit
means providing for-the admission of Iive
pressure: fluid- to- the last named pressurc
receiving chamber. while: withholding live
pressure- Cfluid from: the other two pressure
receiving chambers and closing communica-
uOJ\ hetween: said last named chambers.

4. A percussive fluid “motor comprising.
in combination, s cylinder of ﬁvo dl&me‘tms
a piston-of two diameters:therefor, said eyl-
inder: and: piston. providing thres pressiie
chambers large, small and intermediate ; and

plsbon controlled: pressuresfiuid- dlstmbutmfr-
conquit meamns providing .initial.

dm1ss1on
of Hve pressure fuid to. smd smalland inter-
surer chambers; . the

wfter: the:
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said (,Vlmder and piston. presenting a
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admission of live
termediate pr essure chamber alone, and the
subsequent admission of live pressure fluid
to said large pressure chflmber while with-
holding live pressure fluid from sald small
and mtexmemate pressure. chambers

5. A valveless percussive fluid motOI comn-
prising, in combination, a cylinder provid-
g o large piston charaber and a smaller

plston \hmnber a piston therefor, having

& large piston "head ‘reciproeable in- said

arge p1ston chamber, and a smaller piston
head reciprocable in ‘said smaller piston
chamber; said cylinder and piston piomﬂ~
ing three pressure receiving chambers, two
of which receive pressure to “actuate said pis-
ton in one dire ctloh, and the third of which
receives pressure to actuate said plswn n
the oppos
trolled conduit means for meittmg fluad
{0 each of said two first named pressure re-
ceiviag chambers; and piston controlled con-
duit means pm‘mdmo for the admission of

live pressure fluid to the last named pres-
sure receiving chamber, said last named pis-.

ton comlolled conduit mesns be ng inde-
pendent of said first named piston contmll d
conduit means. :

6. A valvelesspercussive fluid motor com-
prising, in combination, a cylinder provid-
mng a large piston. cha unber and .o smaller
mcton chnml,e?: a pisten therelor ﬂavmo a
large piston he v remprowme n said hvgo
riston chamber and a smaller piston
4ec'pmcuole in said smaller piston chamber,
an intermediate pl%on por‘don intermediats
said large head and said smaller head and
fitting said smaller piston chamber; a pres-
sure conducting reduced p-ston portion be-
tween said intermediate piston po:tma and
said larger hmfl, o pressure conducting re-
duced piston perticn between said interme-
diate portion and said smaller piston head;
fuid inlet means: port means al: emwielv
opened to said fuid inlet means by said pres-
stire c(mductmo reduced piston portions ve-
spectively and “closed to live pressure fluid
by said intermediate piston portion, where-
by pressuve fluid is alternately admitted to
onposl‘w]y effective pressure surfaces of said
larger pm(m head to produce tommoeatmw
movenient of suid piston; and snpamte port
means to conduct pressure to said smaller
piston head during admission “to ithe ad-
jacent side of said Jarger head, said last
mentioned port means being closed at all
other times by said intermediate piston por-
tion.

7. A percussive hud mator
n (/o:nbi}ntion a cylinder of two diameters,
a piston of two diameters tae”elot, said pis-
ton presenting a plursh’w of pressure arens
effecti ve to receive pressure to move “said
piston in one direction end a single pres-

ik
sure area effective to receive pressure F'CO

pressure fluid to hmﬂ in-

o direction; separste piston con-

priging, in combination, a
diameters, a piston of twodlame,ters thevre-

for, sald cylinder and piston presenf'}nw @

vead

comprising,.

move said piston in the opposite duccu(\n
live pressure fiuid supply means, and pres-

sure fluid distributing means effective to
supply live pressure {nid to said phu*ahtyw

of pressure areas and to. close conmumc
tion b tween them. :

8. A yalveless percussive fluid motor’c<>111~
prising, in combnnuon, a cylinder ot o
dhmauels, a piston of two diameters theve-
for; said cylinder and piston presenting #

plurality of piston chambers effective to re-

ceive pressure fiuid to move gaid piston in
one direction and a single pressure chamber
effective to recelve presgure to-miove saild

piston in the eopposite dirvection; pressure”
fiuid supply means including separaue Pis-

ton controlled conduit means for admit tlno
fluid to said piston ohambem, pregsure fluic
(.ustubmmg meanf; wd a2 plurality of re
ucad‘ portions in.: dﬂﬂlei diameter Dart
f said piston intermittently effectiveto con-

nect said pressure fluid supply means with
said - digtributing meéans, said reduced por-’

tions controlling separate ﬁmcl mleiu; Te-
spectively:

9. A valveless 1)81 cussive ﬂmd motor com-
,-¢ylinder of two

plurality ‘of piston chambers effective to re:
ceive fluid pressure to move said l)LSVOH in
one direction and a single pressure chan mber

piston in the opposite direction,
> . 1 9
fluid inlet means,

nressure

controlled by the piston to- effect ex Cpansive
action of the pressure fluid in each of said
pressure chambers and to close communica-
tion ‘between all of said chambers except
during their connection with the inlet means.

10. A wvalveless percussive fluid. motor
comprising,
viding a laroe piston chamber and a smaller
plston chamber, a piston therefor having a
large piston head recinrocable in said laroe
p1ston chamber and a smaller piston Thead

‘reciprocable in said smaller piston” cham-

her, an intermediate piston poruon interme-
diate said large head and said smaller head
and fitting said smaller piston Chamber, a
pressure conductmg reduced piston portion
between said intermediate piston portion and
said larger head; a pressure conducting re-

duced piston portmn between said interme: -

diate portion and said smaller piston head,

separate conduit menns
leading to each of sald piston chambers, the
connection of each of said conduit mests
with said inlet means being individuaily

in combination, a cylinder pro-.
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Aeﬂ’ectwe to receive pressurs to move said . .
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fluid inlet means, port means alternwtehr

opened to communication with said fluid

125

inlet means by said pressure conducting re--
duced piston port*ons and closed  to hve'

pressure fluid by said intermediate piston
portion whereby pressure fluid is.alt ernately
admitted to oppositely effactive surfaceo ot
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said larger piston head
C&J_L‘lf:r maos ’”1”1
rate port leadi
and opened b y said 8
ton portion io co;:mm nicate
means sad with ¢
larger head during Imission to the latier
and clesed at 2ll other times by said intev-
mediate Qi%o pottio

rcmpro—

efl reduc
with said i

o diamont wda b
Lu U jo CL/A-L{ Sidie

pllom,g ) cylmder & pW‘Lo i
a pair. of pressure receiving areas ad:
£0 lecelve pressure to effect the str

one dirvection and a single pressure r
ing area to receive pressure o effect the op-
posite strokes, fluid distrihniion mesns op-
erative to supply live pres ssure continucusly
from the be vi”mmr of saic i
strekes for u]rteJ b proper |
tions of such °Llolfe
sure e ceiving

183

fractional: por-
to said paiv of pres-
areas respectively, snd means

tor %Chnlctl‘fl’)' pressure to the third iaen-
tioned pressum receiving arca to effect said
second mientioned strokes.

12. A valveless fluid operated motor com-
p?‘iwi*m' & cylinder, a pis* on therein having a
palr of pressure rec 1v*no areas udw.,ted to
‘veceive pressure to effect & stroke in one di-
rection and a smgle pressure *ecumno area
to effect the opposite s*"c’re9 means for ad-

- mitting live pressure to said pair of pres-
sure receiving areas from ti 10 beginning of

and for l'espechvely different fractionsl por-
tiong of said first mentioned stroke, me:

for directly exhausting the pressure acti
upon bub cne of the pressure aress,
means for admitting live pressure to

third mentioned pressure recelving avea o
effect a return stroke. '
13. A fluid operated motor COI‘flpPuln«; in
combination, a cylinder, a piston therein
having a palr of pressure receiving areas

_"X_O I/ L‘”

adapted to réceive pressure to- effect  the
stroke in one direuuon orie of saifi aress
being materially larger than the other, and
a single pressure: receiving area to receive

pressure to effect the opposme stroke, means-

operative to connect sald pair of Dressura
recelving . areas with inlet pressure from the
L\e:zmnmo of and for different’ proper frac-

tional porﬂons respectively of the strokes in’

one direction, means for exhausting the fluid

which is actmO' upon the larger of sald areas

adjacent the end of the stroke in that dires-
tion, and means for supplying and exhaust-

ing pressure fluid to act upon the third

meni iloned pressure: recemmgf area.

A fluid operated motor comprising,in
combln%mn a cyhncTeI a piston therein
having a pmr of pressure receiving areas
Ldf&pb@d to receive pressure to effect the
strokes in one. direction, one of said aveas
being materially larger than the- other, and
a 01‘1«3-10 pressure receiving area to receive
pressure to effect the opposite stroke, said
area béing equal to- the sum’ of smrl fivst
menticned areas, means for connecting said
pair of Wegnur
source of fuid pressure’ from the beginning
of and res; 3ect1ve1y for different fractional
poruons of the strokeé.in one direction, means
for eth 1sting the fluid which acts upon the
larger of said areas. adJ acent the end of (he
stroke, and means for supplying. snd ex-

hausting pressure fluid to act upon the third

mentioned pressure receiving arvea.
In teqtlmony whereof; I Thave signed my

"name to this spec 1ﬁcat10n in the presence of

two subSﬁmbmw witresse s.
DLN[FR G. GARTIN

Witnesses:
D. A. Cazor,
THroDoRE B TOHAN\TIS

I‘GCGIVHlP areas: WVlf)b a
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