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?? (1?? ??, ? ??? ? ???(? ??? ??) ? ??? ?? 
I3e it known thai , ELMER G. GARTIN, a 

citizen of the United States, and a resident 
of Claremont, county of Sullivan, State of 
New Hampshire (whose post-office address is 
Claremont. New lampshire), have invented 
an improvenent in Fluid lyiotors, of which 
the follo YWing description, in connection Ywith 
the acco; panying drawings, is a specifica 
tion, like characte's on the drawings repre 
senting like parts. 
This invention pertains to improvements 

in direct acting fluid notors for use in rock 
(iris Or othei percussive tools, and particu 
larly, though not exclusively, to valveless 
percussive fluid motors for use in hammer 
drills and the like. 

A prefered construction of one embodi 
ment of my invention is shown in the draw 
ings and herein described for illustrative 
pirpose, while the Scope of my invention is 
Inore particuliarly pointed out in the ap 
pended claims. 

in the drawings: 
Figures 1 and 2 are partial longitudinal 

sections on the lines 1-1 of Fig. 3 of a pre 
ferred construction of the fluid motor of a 
hammer drill iliustrative of one embodiment, 
of ny invention; m 

Figures 3 and 4 are sections thereof on the 
lines 3-3 and 4-4 respectively of Fig. 1. 

Referring to the drawings prefer to pro 
vide a motor cylinder 6 having a large piston 
chamber 7 and a small piston chamber 8 in 
which may reciprocate a piston having an 
enlarged head 9 and a smaller head 10. I 
preferably use the fluid motor herein de 
SC?ribed in connection with a drill stee 1 : 
diri steel rotating Reans 12, pressure fluid 
feeding means and coordinated controlling 
j)echanisin, which parts may be of any suit 
ble construction, and arrangeiment, a1, spe 

tifically, constitute no part of the present, 
invention, 

Pressure fluid is supplied to the fluid no 
tor from any suitable source through a sup 
ply condit 13 preferably opening into the 
Snailer piston chamber 8 through a port 14 
which is preferably so located as to connect 
at One extremity of the piston stroke with a 
grooved portion 15 of the piston and adapted 
to admit pressure fluid to the intermediate 
pressure receiving area, 16 of the piston head 
9. i. preferably provide a by-passport 17 to 

Conduct pressure fluid to and from the small 
piston chamber 8, preferably at the rear end 
thereof as shown, to act on the pressure re 
ceiving 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 areas for different proper frac 
tional portions of the forward stroke. 
prefer to return the piston by live air, pref 
el'ably acting expansively on the return pres 
sure receiving area. 19, and to this end I may 
provide a return passage 20 adapted to con 
duct fluid from the rear pressure fluid sup 
ply port 13 to the enlarged piston chamber. 
I preferably provide pressure fluid inlet 
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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 fuid can be supplied to the return 
pressure receiving area through the return 
port. 20. This pressure fluid inlet means may 
if desired be combined with the inlet 14 by 
an elongation thereof. may supply a single 
exhaust port 2 to exhaust fluid from both 
pressure receiving areas of the piston head 9. 
When my invention is used in connection 
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with a hammer drill 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 3 and 4, I 
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 
piston to be in the position shown in Fig. 
1, pressure fluid admitted through the sup 
ply 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 
tity of pressure fluid also passes through the 
port 23 into the by-pass port 1 and thence, 
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 
assist in driving the piston forward. After 
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tions of said first mentioned stroke, 
3 5 

šo receive pressure to efect the strozes 

Said larger piston head to pi'oduce recipro 
g £? cating movement of said pison, and a seja 

rate port, leading to said smaller pisto; head 
and opened by said first, named reduced pis 
ton portion to coinimizinicate 

of said 
later 

S 

means and with the adjacent side 
large head during admission to E 
and closed at all other times by Sai 
mediate piston portion. 

11. A valveless fitid operated motor com 
prising a cylinder, a piston therein having 
a pair of pressure receiving areas adapted 

one direction and a single pressure 'eceiv 
ing area, to receive pressure to effect the op 
posite strolizes, fluid distribution means op 
erative to Supply live pressure contiatiously 
from the beginning of said first mentioned 

i strokes fo: diferent proper fractiona; por 
tions of such strokes to said pair of pres 
sure receiving areas respectively, and means 
for admitting pressure {o the hird in en 
tioned pressure receiving area to effect said 
second mentioned strokes. 

12. A valveless fluid operated motor coin 
prising a cylinder, a piston therein having a 
pair of pressure receiving areas adapted to 
receive pressure to effect, a stroke in one di 
rection and a single pressure receiving area 
to effect the opposite sticke, means for ad 

- mitting live pressure to said pair of pres 
sure receiving areas from the beginning of 
and for respectively diferent fractional por 
for directiy exhausting the pressure acting 
upon bui, one of the pressure areas, and 
means for admitting live pressure to the 
third mentioned pressure receiving area to 
effect, a return stroke. 

13. A fluid operated motor comprising, i. 
combination, a cylinder, a piston therein 
having a pair of pressure receiving areas 

hasting pressure fluid to act upon the thir 
in eans mentioned pressure receiving area. 

adapted to 'eceive pressure to effect the 
stroke in One direction, One of said are3S 
being materially larger than the other, and 
a single pressure receiving area to receive 
pressure to effect the opposite stroke, means 
Operative to connect said pair of pressure 
receiving areas. Withinlet pressure from the 
beginning of and for different proper frac 
tional portions respectively of the strokes in 
One direction, means for exhausting the fluid 
which is acting upon the larger of said areas 
adjacent the end of the stroke in that dire:- 
tion, and means for Supplying and exhaust 
ing pressure fluid to act upon the third 
mentioned pressure receiving area. 

14. A fluid operated motor comprising, in 
combination, a cylinder, a piston therein 
having a pair of pressure receiving areas 
adapted to receive pressire to effect the 
strokes in one direction, one of said areas 
being materially larger than the other, and 
a single pressure receiving area to receive 
pressure to effect the opposite stroke, said 
area, being equal to the sum of said first 
mentioned areas, means for connecting Said 
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pair of pressure receiving areas with a 
Source of fluid pressure from the beginning 
of and respectively for different fractional 
portions of the stroke in one direction, means 
for exhausting the fluid which acts upon the 
larger of Said areas adjacent the end of the 
stroke, and means for Supplying and ex 

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

ELMIER G. GARTIN. 
Witnesses: 

D. A. CABOT, 
THEODORE. B. JoHANNIs. 
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