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To il amom LMY COncern. . P
~ Be it known that I, Euyur G. Garriv, a
cm*en ot the United Smtes., and a 1’381(161113
of Claremont, county of Sullivan, State of
\Tcw ISE: mpshue (whose post-office arlch ess 1

e U emont, MNew '?331111;*%111116 have invented

an Impro Vﬂ::_fmnf in Fluid Motors, of which
the following description, in Lolm%mon with
drawings, 1s a gpeelﬁ(,a-

the SJ‘CO;PP&H"’?H}{_@
tion, like characters on the dvawmﬂa‘ repr
enting like parts. | '

This invention ])Ll‘t‘lllls to 11111)10V6111611t8

DEercussive hu}d motors mr'ua@ 1n h mmer

'_Li‘lﬂfﬂ and ’che like. |
ra¢l constry (,tlo:u 01 one embodl--

Y Jxef
1ent of my invention is shown in the draw-
mﬂs and herein d”SCI’lbud for illustrative
purpose, while the scope of my Invention 1s

pended claims.
in the drawings:
Higures 1 and 2 are part
sections on the lines 1—1 of FI”.,
rerrved construction of the ﬂmd motor of a

hammel cdrill 1llustrative OJf one ﬂmboctm*lemb' |

of my 1n Ventma

hnes 33 and 4—4 iespeetwel*f* of g, 1.

leferring to the drawings I prefer to pro-

vice & motox cy]mdei 6 hmrmﬂ a large piston
chamber 7
which mav rc
enl
pzefembly use the fluid motor herein  de-
seribed in connection with a drill stee} 11

ciprocate a Ppiston having an

driil steel rotating means 12, pressure ﬁmd:'f

fmdmﬂ means and CUOU‘hI]d‘i‘“P(] controliing

n.:.edmmsm which parts may be of an iy wnﬁ- _

able consir netion and arrangement and, ype-

fically, constitute no pm t of H1e pm%rﬂm.

1nvention. |
Pressure flus é‘ 15

ply conduit 1% p:memblv opening into the
smatler piston chamber 8 bhmugn a, port 14
1s preterably so

to
TN .ur "'.}F "'J'U]:‘

01 receiving area 16 0% the piston head
9, 1 prezerably prmude a, by paﬁs port 17 to

piston chamber 8

fluld motors for use 1n rock
- other percussive tools, and particu-
larly, though not ﬂ\uusmely to valveless.

cut in the ap--
| ~a groove 21’ when the piston is approaching

tinl ]onmtudma[f
3 of a pre- i
port 20. This pressure
' 1{ desired be combined. with the inlet 14 by

an elongation thereof. I may supply a single
'exh aust port 21 to exhaust fluud from both
~pressure receiving areas of the piston head 9.
invention is used 1n connection
prefer to interpose
a strilzing phw of a Well known type be-
tween the percussive piston and the drill
‘As shown in Figures 8 and 4, I

--prefer to use plural b}r-pass ports 17, re-

Hioures 8 and i are sec tlmqs thereot on Lhe |

nd a small ]i)lSJEOl’l chamber 8 in -

roed head 9 and a smaler head 10. 1 steel 11.

supplied to the fluid mo-
itable source thrmmh 38 mp—_-

located as to. connect
at cne e: trezrmty of 'i:he piston stroke with a-
orooved portion 15-0f the piston and adapted
admit pressure fluid to- the 1ntermediate

G.{iR’?IN OF CLAEE"‘EO“‘IT NEW Tﬂ' A“KPSHIBE, ASS.[GNOR ’1‘0 SULLI"VAN
OF CT AREV ONT NE'W’ T—IAT\EPSHIRE A CORPORATION

FLUID MOTOR

conduct pressure ﬂmd to and from the small

~Serial No. 485,790,

8, preferably at the rear end

55

thereoﬁ a8 ShOWll to act on the pressure re-- .

celying area 18 to assist in impelling the pis-
s ton’ Jforwafd on its forward St]Z‘OkB
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 com-
nected with the chamber T before, and re-
~mains connected therewith after, the port

923, . There

18 thus cemmummtlon ’oeuween
the ﬂmd supply and the two forwardly act-
ing pressure areas for different pr oper frac-
tional portiong of the :forward stroke. I
prefer to return the piston by live air, pref-

“erably acting expansively on the 1“etur11 pres-
 sure recelving area 19, and to this end I may
provide a. return p&ssage, 20 adapted to con-
duct fluid from the rear pressure
- ply port 13 to the enlarged piston chamber 7
1 preferably provide pressure

fuid mlet

The for-

{uid sup-

60

65

75

means 20" adanted to admit pressure fluid to -

the forward limit of its stroke, so that live

pressure fluid can be suppherl to the return

presure receiving ar ea through the return
duid mlet Means may

When my
with a hammer drill I

turn ports 20, and exhaust ports 21.

The. emb0d1ment of my invention illus-
~ trated, operates as follows: Assuming the
'-plsmn to be in the position shown in Flg
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 recewmg area 16 to
impel the piston forward. A small quan-
tity of pressure fluid also passes through the
port 28 into the by-pass port 17 and thence '
“after 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
‘assmt in dI'lVlIlﬂ' the p1ston forward After
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action of the pressure fluad.
“ton has nearly completed its forward stroke,
live pressure il 1id is ‘admitted to the fro*-*'lt

Ty _

the piston has advanced pmtlon of 1{s

stroke, the supply ports 14 Ele 23 are closed t

by the piston head 107, and the piston com-
pletes its working strolze by the expansive
‘When the pis-

of the piston to act on the pressure area. 19
to return the piston: 1 prefer to admit such

fluid into the piston groove 217, preferably-

through the port 520",, and to conduet 1t to
the. plston chambei

portion 107 s s0 mlhr expanded as: to exert
only a negligible pressure on. the piston sur-
face 18, w hich pressure 18 miuch more than

overcome by Lhe live pressure- acting on:the
After the return -
the ports. 20" and
20 are closed by the plc:ton head 10 and the:
return: s troke 1s completed by the expansive
force- of the vpressure fiuid: in the  piston

oreater piston area 19.
stroke has been started,

chamber 7, until the position shown in ig.

1 1s attained, after which the whole opera-.
Ag the, pis-

tion 1s repeated as described.
ton approaches the limit of 1its
stroke, the: trapped air 1n
ber &

8 1s-again compressed,. thereby cushion-

rearward

g sald sircke, and when the port: 23 1s
aoain uneovered by the piston portion: 107,
gsald air will have been compressed to s 1L -_
stantially 1ts original extent, b%lancmﬁ the-

inlet pressure so ‘that no additional air will
be admitied to the chamber 8 except Sujﬁ-f

cient o "’OH’lp%ﬂS‘ite for leakage..

The pressure area 16 1s prefembljy oreater
than the. pressure area 18, and the return
pressure area 19 is plefembly equal to the

combined. area ot the:two o*t:)posed pressure
- Thus . the expansion of the pressure

areas.
fluid is availed of on both: forward.
turn- strokes, with resultant . economy
pressure: fluid.

and: re-

with relatively large- pressure - areas

the-tool.-

doe&sr--_ﬁot ach, upon- the pressure area 18- of
the- piston head 10 as: m my (,arendm;:; al-
plication. fled Jan:. uq 1046, Herial: No.

12165.  This effects a saving In pressure

fluid and- permits me: to reburm ‘the  piston
without the- 1*081:51:&11(:0 of live-air pressure:
surface:until the:
limit. of:the f‘i“etu"i‘_"ﬂ stroke:is nearly:reached: a

While T have shown-and desgeribed one-
emmbodiment. of- my invention,: if will be-un--
involvine omis s1on,

O 211y {}‘}“(}““lﬂﬂ DTesSiyre:

‘derstood: that: chfm?_,esﬂ
suLetlt‘uU@n alteration,

L ey

departing i+ rozthe:seepe-of my-invention

7 through the return
port 20, all as'shown in Fig. 9. At this time
the air tmpped in the plston chamber 8 by
the covering of the port 23 by the piston

“the piston cham-

ol
‘THhe:construction 1llustmt<,d-
- permits: the. use of a- 1'elmtwely light ms‘t{:}n-_..
ard
large ports, all of. which-contribute. ,LO,’:thG
rapid, efficient: and- economical: operation of:
In the-construction. illustrated the
-]Jrer::8111'4é?.-i-ﬁnid a dmitted - to- the chamber 7

rearrangeme 0t o
rewersal ot ﬂTﬂmﬂm@ﬁ mag be- ma,d,u mm ont-

1,440,730

Vv invention fmd N\ h*u L desive by Tot-

s Patent to procure 1s definea In J he fol-

101171110 claims:
1. A valveless pe reussive fluid motf)t{' CoM-

prising in combination, a cylinder of two
inside diameters;

a9 p18t011 of two outside
digmeters thereforj salcl piston presenting
a. plurality of pressure areas e

area effec-

in the opposite direction; live pressure fuid
supply means; and plStOD controlled pres-

sure- fluid  distributing means effective to
supply live pressure “fAuid to said single
pressuve - area while withholding live pres-

sure flud from said plurality 0? pressure

areas and closing C("l’l‘lﬂlﬂiﬂl“’{tli)ﬂ between'
sald- last named: areas.

2. A valveless percussive ﬂmd ,;1105,01 com-
prising, in- combina tlon,, a cylinder of two
diameters; a piston of two Lhameaer there-
for

pluralitv of pressure chambers eff ective to

receive pressure fluid to move said piston

n-one direction and-a single pressure chwm-
ber: effective to receive pressure to move said
piston in the opposite direction; pressure

fluid supply means; pressure: fluid distribut-
conduit
meang leading to each of said piston

111” I'Il(%‘t]fl COLTl]JI‘lSIBO' SBP&E‘& 3

cham-

70

Tective to re-
ceive pressure to move said piston in one
direction and a single pressure
tive to recelve pressure to move said piston

30

; said :;vlmder and piston presenting a

90

9 :

&

bers., each -of smd concluit means bemﬁ indi-

vidually controlled by said Pistons “and 3z

plura,l ty of reduced portions in the smaller
diameter part of said piston intermittentiy

eifective to connect said pressure fluid sup-
1}]3:«' means with said: distributing means..

3. A vqh eless nercussive Auid mf}tor com-

prising, in combm%flnn a cylinder provid-
mg 2 large piston chamber and a smaller
pmmn chamber;. a piston therefor, having

-a large piston head reciprocable in said laree

1]@1

1J15+011 chamber. and a smea piston head

?‘eclpmml’}le n said qmaﬂer P1s ston chamber

said  cylinder and piston providing three
pressure- recelving: chambers, two of which

Tecelve pressure to actuate said piston 1 one
direction, and: the: third of w hich' recerves
pressure to actuate said piston in the oppo-

site direction ;. and piston controlled conduif
means providing for the admission of live

~pressure fluid- to the lIast named pressure
recelving chamber.
. pressure; ”fluid from: the other
rﬂcewmw dumbers and CLOSINE COMMIINICA-
: umr hétween: %am last named {"‘h‘}mbﬂt

while: Wuhhol_ﬂmo live
iIT‘i% '-‘-:1 f}] GLD%‘{]} C

& percussive fluid ~motor f’ompx 1IN g,
1 cembmauon a cylinder-of ?’we dmmetms
a piston of twordiameters:therefor, said eyl-

inder: and- piston. providing thres nressuve
| (ha;mﬁei‘s-la,r‘ﬂ‘ej small and mtermedlme' and
pmmn controlled: pressure:fiuid. dlstnbutmm
condiut means providing .initial.
oflive pressure
--.__-.;_rr)ex;lm*e pressurer chanﬂaar
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Cthaves tter: the;

o
s o |

LA



Wt

. 1_0

D
Gt

390

40 t

o0

60

termedhate p“{ ssure chamber alone,
subsequent admission of live pressure fiuid
e pressure chamber whiie with-
holding hve pressure fluid irom smd small

P _L].ﬂll b atween them. LT
S. A valveless percuss five. ﬂmd motor: (_,0111-_” o
11 - combﬂmmon a cylinder of two .

‘to said larg

'T“]SL(}I‘l chamber

drate pmtmﬂ and said ¢

1,440,730

aclmission of lwﬂ mef“sme

and mtelme&mte pressure. ¢ chambers

- 5. A valveless percussive fluid motol ¢om-
- prising, in combination, a c¢ylinder provid-

g o large piston Ch‘lmber and a smaller

&>

piston u.hhfx inber; a piston therefor, having
« large piston "head reciprocable in said
large p1st0n chamber, and a ﬁmaller'pmwn'ﬁ
- one direction and a singie pre

head reciprocable -1n said smaller piston

chamber; said cylinder and piston 1310V1ﬂ~ @
mng threo pressure receiving chambers, two
of which receive pressure to “actuate S&ld DP1S-
and the third of which

ton 1n one dire ctlol

Pece1ves pressure to ¢ ctuate said pismn 1
the op PO site direction; &ﬂp&mte »iston con-
trolled Hhm means tor "mrmttmo fluacd

(0 each of said two first named pressure re-

cerving u_h:a_ nbers; and piston controlled ¢on-

duit means LlOVldlI}.D for the admission. of
live pressure fiuid to the last named 3

SUE

"iea,ns

a large piston. chamber and o smaller
pmten cha mbﬂl" ; a piston theremr havmo 3]
iarge piston be vd reclprom,.,me 1in sald hﬁ*w
) 1
and

réciprocable in sald c*maller 13183”0‘1 chamber,

an Intermeciate piston po:r:* tion 1nt termediate

<10 1‘"'”3*6 head and said smaller head and
ﬁ tting said . smaller piston (h&mhﬂrﬁ 2 Pres-
sure conawtmﬁ reduced p_a,&‘t@n portion be-

tween sald 1n+81111@t11aue piston portion and

said laveger hmf‘lj 2 pressure conducting re-

duced. piston pertion bétiveen sard interme-
malier piston head;
i mle 110aNs; !]Olt means al;
opened to %md fluid inlet means by said pres-
Stite c(mductmm reduced piston portions re-
spectively and “closed to live pressure fluidd
by said intermediate piston portion, where-

ms on head to produce reciprocating

_I (10 “

moverient of said piston; and Sﬁpamte port

means to conduct pres ssure to said smaller
Diston hew;{ quring admission to ihe ad-
side of snid larger
mentioned pm‘i means beuw* clnsed at all
other times by said mterme cm.uf.e p.i.sa.;fm..pm_
t1omn. | | S

JP'M"

(. A percussive fluid motor
11 (Jouﬂanwtmn a cylinder of two ﬂmmeteh
a piston of two diameters tﬂe"ﬂemtj said pis-

~ ton gjmseﬁ*mﬂ a plurality oi pressure areas

cffective to roceive ]_er""‘SU.I’e 10 mo*re saxd
piston In one ¢ _?*ectlon ancd a singie Dres-
sure ~effective to receive pressure £o

i"} .f .r‘aﬁ

fluid to said in- move 8111 pis ston in the (mposue dl 60

wd the 1

j.nllsm

duced portions -

Ler::--'
e receiving chamber, said last nfa_med pis- 8
ton covflolled Condm:, mesns peing inde-
pendent of said first named ms&:on CO"ltl olled
“conduit | e

6. A v alveless per cusave'i;uid motor (Jt}m-f _'
1)115111{__,., in combination, a ¢ylinder pProvid-
me

".i}i *Sll’l

,“smaller piston head

ternately

large
by pressure fluad 1s ﬂtern%ﬂly ‘Ldmmte to
c:m]}ow P]Y effective pressure surfaces of said

head, said "ia%_

COmMpPI 551119;...

pressure fluid by

iive pressure -fiuid . upnly MeRTS, and pres-

' . -
- . . .- .
. ' .
. o ) .. .
' . . . '
. .
'
'
= " L) .
. . '
L} L} . b
. y
1
- o = 1 |'l L]
' .
. ' 1 r-. -
'

ction, =

sure fluid distributing means eifecolve” L)«

supply live pressure fuid to said plaralit,
of pressure areas and to close COmMUIL

(,-;}:-

(11;:,1}1%613 a piston oftwo cdrameters mem-i-: -

'-'10:.:',, sald cyhnder and piston presenting a

plurality of piston chanibers effective to re

ceive pressure fluid to move said piston ,m“

essure. chamber
{fective to receive pregsure to miove '.:,_fi.it‘

‘piston in the epposite. Cﬂl"@CthIl Dressure
fuid supply means including sepambe pw—-','
It{}ﬂ controlled conduit me ans for adml ing:

Hut 1_ |

fivid to said piston chambers; pressu
distributing meam; and a phflahw of re

of sald piston intermitiently e

RIS u.wely

for, said cylinder and piston presenting

,,\ﬁwﬂei diameter pa 1‘%3_ ;
Tective to c(}np:-{j.. .
qect said pressure fluld supply means with -
said - distributing means, said reduced por- .
t10NS r*ontz;ollmﬂ qepm" ate ﬁmd 13‘1]@‘@. e
9. A valveiesc_; percussive [1111(:1 motor com~ N [
in ccmbmamozﬂ a ¢vhinder of two. o
"dmmeteraﬁ a plc‘tOll o1 "two- dmmeteis thc“e--_ R

':Plumi ity of piston chambers effective to re- 95
ceive fluid pressure to move said piston in
“one direction and a single pressure chamber
_effective to receive pressurs to move said ...
piston in the opposite direction,

fluid inlet means,

pressure:s -

separate mndmt 111@11-1%’,:100. L

leading to each of sald piston chambers, the
conmeutlon of each of said conduit meaﬁza{i :

with said inlet means bemo' andivid lnally
controlled by the piston to- effem ex pmnsmljf
“action of the pressure fluid in each of saud |
pressure chambers and to close communica- -
tion ‘between all of said chambers e
~during thewr connectmn w;tth me iniet means.
daid . 1110“{,0]“-__.
. comprising, 1n combmatwn a, cylinder pro-
viding a la,foe p1ston Chambe? and a smaller

10. A Vaivele g percussive

;:ee;'}t' -

110

p1st0n ehamber a piston therefoz* having a .

piston hea,d reciprocable 1n said la,rﬁe o

pmton chamber and a smaller piston head

;_reclprocable in said smaller plston cham- -

her, an intermediate piston porhon mnterme-
dlate said large hes

115

ad and said qmaiiel‘head L

and fitting said smaller. piston chamber, a

pressure condmtmg

ﬂ'

vl

reduced piston pos men}_--_.{- :
between said intermediate piston portion and
saxd larg;er head; a pressure conducting re-
“duced piston portmn between said interme:
diate portion and Smd smaller piston head,
fluid inlet means, port means alterna teﬂyr%
opened to commuzﬂcatmn with said.
“inlet means by said pressure conducting re- -

120

duced piston porhons and closed to hve_ .

said intermediate piston .
portmn whereb pressure. fuid is alt ema,ieﬁr, |

_-.'_a,dmltted to oppofsﬁ:cly effective sm‘fa,ceu of '1::;30__- o
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 prising & cyiinder, a piston therein
‘palr of pressure recelving areas g
recelve pressure to eficct a stroke in one di-

hmri_hlg 2, palr of pres stre FCC"‘I“H’I L areas

[ N
P ity
0 .
. L .

~sure receiving areas vespectively, and

1o e
- mlttln

- sald hrwz w"u 9 hes d m 0 oﬂvm rec p 10-
cating movement of s21l PIson, ::“111:’ 0T
- rate nort leading to gaid ¢ m%ﬂm niston he: d
and opened by said 4 *5@ named reduced: pis-
ton ‘portion to communicate with La,ni inlet
means sad with "{:he adja weent Si”’* o E:at,ud
- larger head during .:;u"imi_sﬂ o the 1a
and clesed at all of sher times b_; W.Lcl 1nter-
‘mediate piston poriicn. '

110 A V-‘:}J]Veie"““' uud operated
t‘?

prising a cylinder, a pﬂ?‘“‘ n therein having
-2 pgﬁl of pressure recelving aveas adapied
. to. recelve 1’*-3:;,:1511 e m, ﬂ_{.’f%f 11*3 stmﬁ:ﬁa N

01’1@ civection and a
ing area {0 receive pres sure Lo e:jtect the 09-
posite strolzes, fluid distribntion n_e 1S
erative to su 1}131** live pmszm_e contin
Manbicnec

1_?. -'?'- ;‘1_ *'

T N L

and I.'”"-.

1_} H{'e.s _{-\E_; :)11{3
tions of such strokes to said pf‘i

—

"1-

T DIes-
MERAS
pressure to Jﬁﬂ ‘{:-hi_ii'{.i 1T -
recelving area to eref‘*t sa1d
second mentioned strokes. - | |

12, A Valfre?es“ fuid operated mobol [dOnE

~ AT Tt

for qdnm,,tmq

1..-""'1 n

rection r;md QS 111gle p“cs Ure recelving area
fect the opposite Sd cke, means for ad-
live pressure to said pair of pres-
SUre I‘ﬂcmvmﬂ areas from the beginni

upon bui cne of the pressure areas, and
means for admitting live pressure to the
third mentioned pressure recelving area to

‘effect a return stroke. _ -
13. A fluid operated motor (:omp_ 1SINg, 10

combina tion, a cyhnﬁ a

astroke in one dlI‘%meH one of

a nOle pressure reéceiving area
pressure to effect the op p@Slte st'*’*ok“ meansv

o motor (,Or’n—' one di

op-
oSS 3r__.'.combm%10n 2, cylmde}:
having

- .Iﬁl o ) - 1 . ; -
3-:9;: 13 ﬂcimﬂm Ppor-

area

source of i
ot and res; 3ectwely for di
‘portions of the strokeé.in one direction, means -
for e-zzhm wsting the fluid which acts upon the
larger of S&ld areas. a,d] acent the end of 'éhe'-- |
stroke, and means for supplying and e
‘hansmm pressure fluid to act upon the thwd
‘mention red pressure recelving area., -

acla :‘:Eed 1 0'

ng ot
- and for I*QSEJectwely cliferent Iv actionsl por-

.-vons of said first mentioned stroke,
>4 1011 dlI’@ChlV 6}1}1%11 tlﬂg 'i-ﬂee [8is

means
gssure aching
. n%m@ to this spee 1ﬁcatmn in the presence of

;1- -—"-*3{_/ » 1 s"!

4

ada pa}cd io recelve Uremufe

le"”“ oth o i

.a'

sing matevially larger tha
{:I’g

LO 811 iut Hl% g
&,M a1ms;
and

PR
=

operative to connect said pair of messum’_'

- recelving. aTeas. Wlth iniet pi ressure from the

1"6’)1111111’10 of and for different proper frac-

tional portions respectively of the strokes in-
rection, means for exhausting the duu‘l
which is ac,tmn upon the larﬂer of gald areas

adjacent the end of the stroke in that direc-

tmn} and means for supplying and exhaust-
g pressure fluid to act upon the thir d‘_
'me'ﬂiloned pressure receiving area. =
4. fluid operated motor comprising,in
therem

a piston
a pair of pressure recelving areas
adapbed to receive pressure to effact the

strokes 1n one. direction, one of said areas
i being materially 131‘*081 tmn the other, and
a gmf:alﬂ pressure recelving area to recelve
- pressure to effect the opposite stroke, smd

b“}“* Eﬁ

ment] oned are

equal Lo thﬂ sum’ of smrl fivs
, means ior connecting so m

DD

60

65

pair of D""amuw receiving  areas With Qo

&

In testlmeny whereotf; I lmve S1g ned my

WO subsﬂnbmo Wlmess s

ELMFR (T JARTI

‘v’“f 1tnesges:
- D. A CABOT L
B TOHA‘NNIS

Tononone

duid pressure frﬁm the beginning
erent fl’*actlonal

70

}‘r'



	Drawings
	Front Page
	Specification
	Claims

