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To all whom, it may coﬁcern ;

dent of Claremont, in the county of Syl-
Hampshire, have
Improvement in Fluid-Motors,
of which the following description, in con.
hection with the accompanying drawings,
is a specification, like characters on the
drawings representing like parts.

This  invention - pertains  to improve-
ments in direct acting fluid motors and
more particularly,
fo motors of the

h is simple in
, ralpid' and positive in opera-
fluid and ex-

especially when
automatlca_llfy rotated

drill steel and pres-
sure fluid eeding mechanism of an

of

‘the well-known types, but preferably of

the type shown in My copending applica-
tion herewith fileq, .
eferring to the drawings - which show
a preferred construction of one embodi-
ment of my invention: . ’
Figures 1 and 2. are longitudinal sections
of a preferred construction ssi
fluid otor on the lines 1—1 1 of Fig. 3,
Fifgs. 3,4 and 5 are transvetse sections on
gxe nes 33 14— 55 respectively of
ig. 1. ‘ :
Referring to the drawings, T
provide, as shown, a cylinder 1
ton chambers 9 i
eters, of which T prefer thag
chamber 2, of smaller diameter,
the rear Piston chamber and the piston
chamber 3, of larger diameter, shall be the
front piston chamber, Cobperating with
the cy]inde;r} I may provide a piston mem-

“the small

with, and whereby an

be dispensed
efficient angd economical

exceedingly simple,
motor is presented. ‘

In the preferred construction llustrated,
I provide the piston with g reduced por-
tion 7 to which T may admit pressure fluid,
preferably compressed air, from any suit-
able source of supply, through an inlet pas-
sage 8. i i

S0 that the pressure fluid
acting on the surface 9 of the larger piston
head 4 will start the piston on itg forward
stroke. T prefer to provide a by-pass port
10 so_that pressure fluid may flow from
the piston chamber 6 to the small piston
chamber 2 to act on the rear surface 11 of
piston head 5 to assist in pro-
ducing forward movement of the piston,

Y varying the rela,tivg sizes and locations
of the openings from the by-pass port 10
into the cylinder and from “the inlet port
8 into the cylinder, and by i
relative proportions of the
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¢5 piston chamber 3, for the o

opened by the piston shortly before the
completion of the forward stroke thereof
and preferably after communication be-
tween the intermediate ﬁiston chamber 6
and the by-pass port 10 has been . closed.

‘T prefer that an exhaust port 12 shall ex-
haust pressure fluid from t]fle piston cham-
ber 3, when the position of the piston is such
ag to permit such exhaust. I may, as shown,
so arrange the effective opening of the inlet
port 8 that the syply of live air to the
cylinder is cut off early in the forward

_ thereby providing a
period of pressure fluid expansion in the in-
termediate piston chamber 6 and preferably
also in the piston chamber 3. I prefer to
utilize the pressure fluid in the intermediate
piston chamber & to return the piston, and
to this end the return port 13 is preferably
arranged as shown to connect the interme-
diate piston chamber 6 and the front end of
the large piston chamber 3 near the end of
the stroke of the piston, and the piston
chamber 2 provided with an exhaust port 14
to exhaust the pressure fluid behind the pis-
ton head 5 and thereby to permit the large
effective piston area in the piston chamber 8
to overcome the smaller effective piston area
in the intermediate piston chamber 6.

It will be noticed that the ports are pref-
erably so located as to permit “running by”
of the piston owing to its inertia. )

The operation of the .preferred embodi-
inent- of my invention illustrated, is as fol-

ows: . .

Assuming the piston to be in the position
shown in Fig. 1, pressure fluid admitted
through the inlet port 8 acts on the inter-
mediate pressure area 9 and after passing
through the by-pass port 10 acts on the rear
pressure area 11 to drive the piston; forward.
The smaller piston head 5 soon closes the in-
let port 8 and the piston continues forward
by the expansive action of the pressure fluid
on the pressure areas 9 and 11 o

Substantially simultaneously ~with the
closure of the port 8, the port 10 is prefer-
ably closed. Thus there is a period of pres-
sure expansion provided in the piston cham-
ber 2 and in the piston chamber 6. The ex-

ansion in the piston chamber 2, however,
1s much more rapid and comp}etethan in
the piston chamber 6, for the air in the lat-
ter increases but little in volume as the pis-
ton advances. :

After the piston head 4 passes the open-
ing in_the return port 13, the slightly ex-
panded pressure fluid in the piston ¢hamber
6 is opened into the piston chamber 3, the
expanded pressure fluid in the chamber 2
having been exhausted through the exhaust
port 14. The effective pressure area of the
piston in the intérmediate pressure chamber
6 need not be ‘e:;haustedqexcspt‘through the

ective pressure

" preventing

‘ton, a

1,208,080

ares of the intermediate piston chamber is
preferably, as shown, ,,o}) relatively small
aren. 'Thus the expansion. of pressure fluid
in the chamber 8 will move the piston back
to the position shown in-Fig. 1, when the
cycle of operation will be repeated. - -

As shown in Figs. 3, 4 gnd 5, I prafer to
use- plural by-pass, . rettrn and exhaust

orts; each’ set. of ports:

ivided between opposite sides of the cylin-
der so that the impact and pressure cireum-
ferentially. is balanced on the- piston, thus
undue pressure between the
cylinder and ﬁiston in any one direction and
so reducing the tendency of both to become
worn. '

The preferred arrangement of ports illus-,
trated, provides a single period of pressure!
fluid admission, in a slngfe charge, to actu-
ate one 'complete cycle of operation of the
motor. When the piston closes the inlet
port 8, all the pressure fluid in the
cylinder is impelling the piston forward,
yet no additional pressure uid need be ad-
mitted to return the piston. I find that I
can produce most satisfactory results by
making the piston head 4 but little larger
than the piston head 5, thus providing but
little effective pressure on the pressure sur-
face 9 and utilizing the reduced portion 7 as
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a pressure fluid convey_in% chamber in so far

as it carries the pressure fluid from the poirit
of cui?;)ﬁ' of the inlét port 8 to the return
port 13, S T

It will be undetstood that while I have
shown and described & preferred construc-
tion of my invention, changes involving .
omission, substitution, alteration, and re-
versal of elements, may be made without de-

parting from the scope of my invention,
which is best expressed in the following
claims:

1.- A valveless percussive_ fAuid motor com-
prising, in combination, & cylinder, its pis-
ateral fluid inlet controlled by said

100

106

110

iston, and codperating .pressure flud de- -
ivering means for alternately distributing

in opporsite dipections to {he opposite ends
of said cylin
sure fluid (hiring each gycle of reciprocation’
of said piston in said cylinder. '

der a single charge of pres- -

e

9. A valveless percussive fluid motor coi_n- ‘

prising, in combinatiey, & cylinder, its pis-

ton, a lateral fluid inlet controlled by said

and piston controlled pressure fluid

iston
5 ) for alternately distribut-

istributing means
in

ends of said cylinder a single charge o

sure fluid during each cycle of ‘reciprocation

of said piston in said cylinder.

3. A
prising,
ton therein having a
an intermediate chamber, a lateral inlet- for
admitting fluid to said intermediate ‘cham-

in combination, a cylinder, a pis-

in opposite directions to the o;;‘p‘osi-t‘e‘
ol.pres-
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ber, said inlet being opened ang closed by
said piston, and Pressure fluid delivering

oppo-
site directions to the opposite ends of said
eylinder o single charge of flnid during each
eyele of reciprocation of said piston in said
eylinder,

4. A valveless percussive fluid motoy com-

prising, ip combination, g cylinder, a pis-
ton therein having plurality of heads and
an intermediate reduceed portion, a Jateral
fluid inlet openeg and closed by one of said
heads, and pressure fluid delivering means
for alternately distributing in Opposite di-
rectiong to the opposite ends of sajd cylin-
der a singlo charge of pressure fluid during
each cyele of reciprocation of said piston
in said eyvlinder.
5. A valveless bercussive fluid motor con)-
prising, in combination, » cylinder compris-
g portions of different cross seetional area,
4 piston having heads fitting said cvlinder
portions respectively, a latera] fluid injot
opened and close) by one of said heads, and
pressure thid delivering means for alter-
nately distribmting in opposite directions to
the opposite ends of said cylinder a single
charge of pressure hiid during each cycle
of reciprocation of said piston in saig cyl-
inder, .

6. A valvelosg percussive fluid motor eom-
prising, in combination, a cylinder compris-
Ing portions of different Cross sectional area,
a piston having hends fitting said cylinder
portions respectively, a latera] flnid inlet
opened and closed by one of said heads, ang
pressure fluid delivering means for alter-
nately distributing in epposite directions to
the opposite onds ofssaid eylinder a single
chiarge of pressyre fluid during each cycle
of reciprocation of said piston in said eyl
inder.

7. A valveless pereussive fluid motop com-
prising, in combination, g eylinder having
a plurality of pressure chambers therein
and an intermediate pressure chamber, ,
Piston movable iy, said eylinder, o finid in-
ot fop admitting fluid to said intermediate
chamber an including a port opened and
closed Ly suid piston, and coiperating pres-
sure fiyid dvliveri_ng means for zzH'(‘rmite]y
dist‘rii;utmg Muid from saig interpediate
chamber in opposite directions to the op-
posite ends of said cylinder.
w80 A valveless percussive fluid motoy com-
prising, in combination, g cylinder having o
plurality of pressure chambers of different
Cross sectional £ ven and an intem’xediate'p‘}'es-
sure chandser, a pistoy movable in gaid eyl-
indop having a phirality of headsof different
cross sectiensd area, o fluid inlet for admit-
ting Auid to said intermoediate chamber and
weluding « POt opesed and closed Dy gaid
A cobprrating Pressave tluid Joliv.

CULE meanyg fop alternately ~‘?5:~:ti'i!mth;5_f

8

finid from waid intermediate chamber in op-
posite directions to the opposite ends of sajd
cylinder,

% A valveless percussive fluid motor com-
prising, in combination, g cylinder having a
plurality of pressure chambers therein and
an intermediate bressure chamber, a piston
movable in said cylinder having a plurality
of heads, 2 fluid inlet for admitting fluid to
said intermediate chamber and inc uding a
port alternately opened and closed by one
of said heads, and codperating pressure fluid
delivering meang for alternately distribut.
ing fluid from saig intermediate chamber in
opposite directions te the opposite ends of
said cylinder,

10. A valvelegs
comprising, in com Ination, a cylinder hav
ng a plurality of pressure chambers there-
in and an intermediate pressure chamber, a
biston movable in said eylinder- having a
plurality of heads, a ﬂuidyinlet for admit-
ting Huid to gaig intermediate chamber ang
including o port alternately opened an(
closed by one of said heads, ang coperating
Huid delivering meang opened and closed by
different heads for alternately distributing
fluid from saif intermediate chambep in
opposite directions to the opposite ends of
said eylinder.

11. A valvejoss percussive fluid motoy
¢omprising, in combination, 5 cylinder and
its piston, said piston and cylinder present.-
ing g plurality of pressure chambers and an
intermediate bressure chamber, g fluid inlet
for admitting fluid to sald intermediate
Chamber and including a port opened and
closed by aid piston, and cobperating pres-
sure fuid delivering meang whereby during
movement of said piston in one direction saic
intermediate bressure chamber ig alternate]y
connected with each of said other pressuye
chambers, ‘ -

12. A valveless percussive fluid motor com-
prising, in combination, eylinder and jtg
biston, said piston and cylinder pPresenting
a plurality of bressure chanbers and g in-
terinediate pressuro chamber, initia] pressure
fluid admission Heans opened and closed by
said piston, and cobperating conduit means
for eonnecting xuid Intermediat, DPressure
chamber with e of said pressure chambers
and with the othep bressure chamber aftor
closure of said nitial pressupe fluid admis-
sion means,

13. A percussive fluid motor conprising, in
combination, 4 cylinder comprising portjon
of different croge sectional area, g Piston hav.
ing portions fitting said eylinder portions
respectively, said Piston angd eylinder pre-
senting ltrge pressure chamber, 5 smaller
Pressure chamber, ang ap, intermediate pres-
Sare chandor, initia] pressiure fluid adingg.
Sion pienng opened and eloged by said piston,
i roiperating donduit, means for conneet-
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ing said intermediate pressure chamber with
one of said pressure chambers and with the
other pressure chamber after closure of said
initial pressure fluid admission means.

14. A percussive fluid motor comprising, in
combination, a cylinder comprising portions
of different cross sectional area, a piston hav-
ing portions fitting said cylinder portions
respectively, said piston and cylinder pre-
senting a large pressure chamber, a small
pressure chamber, and an intermediate pres-
sure chamber, initial pressure fluid admis-
sion means opened and closed by said piston
and communicating through sald intermedi-
ate chamber with a communicating pressure
chamber, and codperating conduit means
whereby during movement of said piston in
one direction said communicating pressure
chamber is cut off from and the other pres-
sure chamber connected to said intermediate
chambe?. : ‘ .

15. A valveless percussive fluid motor com-
prising, in combination, a cylinder compris-
ing portions of different gI'OSS sectional area,
a piston having portiofis tting said cylinder
portions respectively, said piston and cylin-
der presenting a large pressure chamber, &
smaﬁer pressure chamber. and an intermedi-
ate .pressure chamber, initial pressure fluid
admission means opened and ¢closed by said
piston for admitting fluid to said intermedi-
ate pressure chamber, and cooperating con-
duit means for connecting said intermediate
pressure chamber with one of said pressure
chambers and with the other pressure cham-

ber after ctosure of said initial pressure fluid .

admission means.

"16. A valveless percussive fiuid motor com-

rising, in combination, & cylinder compris-
ing portions of different cross: sectional area,
a piston having portions fitting said cylin-
der portions respectively, said piston and
cylinder presenting a large pressure chamber,
a smaller pressure chamber, and an inter-
mediate pressure chamber, initial pressure
duid admission means delivering a prede-
termined volume of pressure fluid to said in-
termediate pressure chamber and.one of said
pressure chambers, and conduit means ef-
focti @ after closure of said admission means
and relatively little expansion of said pres-
sure fluid in said intermediate pressure
chamber, to admit said pressure fluid from
gaid intermediate pressure chamber into the
other of said pressure chambers to reverse
the direction of reciprocation of said piston.

17. A valveless percussive fluid motor cor-

prising; in combination, a cylinder and its
piston, said cylinder and piston presenting

a plurality of pressure chambers and an 1n-
termediate pressure chamber, initial pressure
fluid admission means including o port
opened and closed by said ‘piston and com-
‘municating with said intermediate chamber,
and valveless pressure fluid distributing

1,208,080

means controlled by said piston whereby
Auid from said intermediate chamber is
alternately conducted to and expanded in
opposite ends of said cylinder.

18. A valveless percussive fluid motor com-
prising, in combination, 2 cylinder and ifs
piston, said cylinder and piston presenting
a plurality of pressure chambers of different
cross sectional areas and an intermediate
pressure chamber, initial pressure fluid ad-
mission means including a port opened and
closed by said piston and communicating
with said intermediate chamber, and valve-
less pressure fluid distributing means con-
trolled by said piston whereby fluid from
said intermediate chamber is alternately con-
ducted to and expanded in opposite ends of
said cylinder.

19. A valveless pressure fluid motor com-
prising, in combination, a cylinder compris-
ing portions of different cross sectional area,
a piston having portions fitting said cylin-
der portions respectively, said cylinder and
piston presenting a large piston chamber, a
smaller piston chamber, and an intermedite
piston chamber between the two, piston con-
trolled communicating means hefween said
intermediate chamber and one of the other
pressure chambers, and codperating pressure
fluid distributing means providing for the
transfer in one direction of a predetermined
charge of pressure flnid in said intermediate
piston chamber to actuate said piston in the
opposite direction. ‘

20, A pressure fluid motor comprising, in
combination, a cylinder comprising portions
of different cross sectional area, & piston
having portions fitting said eylinder por-
tions respectively, said cylinder and piston
presenting a large piston chamber, 2 smaller
piston chamber, and an intermediate piston,
chamber between the two, pressire fluid sup-
ply means controlled by the piston for ad-
mitting pressure fluid to said intermediate

iston chamber, conduit means for conduet-
Ing pressure fluid from said intermediafe

iston chamber to one of said other piston
chambers to actuate said piston in one di-
rection, and means effective after closure 0§
said conduit means to admit pressure flui
trom said intermediate chamber to the other,
of said piston chambers.

21. A pressure fluid motor comprising, in
combination, a cylinder, its piston, a plu-
rality of simultanecusly effective pressure
fluid admission ports arranged at different
points circumferentially of said cylinder in-
termediate its ends, and cotperating pres-
sure fuid delivering means for aliernatel
distributing to the opposite ends of said eyl
inder o single charge of pressure fluid for
each eycle of reciprocation of said piston
in sajd cylinder.

20 A pressare fluid ntotor comprising, in
combination, a cylinder, its piston, cooperat-
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Ing pressure fluid controlling means for ad-
mitting to said cylinder intermediate its
ends a single charge of pressure fluid for
each cycle of reciprocation of sajq piston in
said cylinder and for distributing  said
charge alternately to the opposite ends of
a plurality of simultane-
ously effective pressure fluid exhaust ports
arranged at different points cireumferen-
tally of said cylinder. ’

23. A pressure fluid motor comprising, in
combination, a cylinder, itg piston, codperat-
ing pressure fluid controlling means for ad-
mitting to said cylinder intermediate its
ends a single charge of pressure fluid for
each cycle of reciprocation of said Piston in

‘said cylinder and for distributing said

charge alternately to the opposite
said cylinder, saiq means including a plu-
rality of simultanéously effective pressure
fluid admission and exhaust ports arranged
at different points circumferentially of said
cylinder.

24. A pressure fluiq motor comprising, in
combination, a cylinder, its Piston, cobperat-
Ing pressure fhiid controlling means for ad-
mitting to said cylinder intermediate its
ends a single charge of pressure fluid for
cach cycle of reciprocation of sajd piston in
said cylinder and for distributing *said
charge alternately to the opposite ends of
said cylinder, sail means including a plu-
rality of sim Bltaneously-effective piston-con-
trolled pressure fluid admission ports ar-
ranged at different points circumferentiajly
of said cylinder. :

5. A pressure fluid motor comprising, in

8

combination, a cylinder, its piston, coBperat-
Ing pressure fluid controlling means for ad-
mitting to said cylinder intermediate jts
ends a single charge of pressure finid for
each cycle of reciprocation of said piston in
said cylinder and for distribeting  said
charge alternately to the opposite. ends of
said cylinder, said means including a plu-
rality of piston - controlled pressure flnid
conducting ports arranged in substantially
balanced relation at different points cireum.
ferentially of said cylinder,

26. In a percussive tool, a cylinder having
& bore of two cross sectional areas and an
intermediate groove of greater area, a pis-
ton hammer movable therein having an en-
larged striking head and & smaller rear
head, said piston having front, rear, and in-
termediate” pressure surfaces’ of different
areas, and means controlled by said piston
and including a communication between
said groove and the source of supply for ad-
mitting pressure to said last two surfaces to
propel the piston in one direction and sub-
sequently admitting bressure  from said
groove to said front pressure surface to pro-
pel the piston in the opposite direction while
closing communication between said groove
and the source of supply, :

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses,

GEORGE H. GILMAN.
Witnesses:
Douvaras M, Barcray,
Wirrran Barcrar.
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