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To all whom it may concern : 
Be it known that I, EDWIN A. PERKINs, 

of Cambridge, in the county of Middlesex 
and State of Massachusetts, a citizen of the 
United States, have invented a new and use ful Improvement in Reciprocating En 
gines, of which the following is a specifica 
tion. 
My invention relates to a reciprocating 

engine or tool and especially to that type of 
engine or tool employing reciprocating pis 
tons connecting with one another and re 
ciprocated by the admission of fluid pres 
sure thereto. 
The essential object of my invention is to 

provide an engine or tool of the above 
character having a simple and compact 
structure in which the pressure is admitted 
at a point between the respective pistons and 
directed to alternately operate upon the 
backs of the respective pistons for alter 
nately impelling and retracting the same, 
or, in other words, effecting a reciprocating 
rinotion thereof and which is especially 
adapted for drills for deep boring. 
My invention can best be seen and under 

stood by reference to the drawings in which 
there is shown an embodiment thereof used 
in connection with a drill, the drill being 
shown for purposes of illustration attached 
to one of the pistons. 
In the drawings: Figure 1 is a vertical 

section of the engine. Figs. 2, 3, 4 and 5 
showing the different positions assumed 
thereby during the operation thereof. Figs. 
6, 7 and 8 are sections taken, respectively, on 
lines 6-6, 7-7 and 8-8 of Fig. 1 
A is a casing forming the body of the 

engine. The casing is chambered, there 
being formed within it the respective pis 
ton chambers B, B, connecting which is an 
opening or passage a. Located within the 
respective chambers B, B are pistons C, C. 
The piston C will hereinafter sometimes be 
termed the withdrawing piston and the pis 
ton C the driving piston which it will be ob 
illustration, a drill D. The two. pistons are 
connected by a piston rod E which extends 
through the opening or passage a. The 
combined pistons are capable of a recipro 
cating movement in their respective cham 
bers, the extent of these chambers and 

ciprocation the pistons are guided by the 
Walls of their respective chambers. 

Referring now to the operation of the pis 
tons, it will be observed that the adaptation 
and arrangement of the parts are such that a 
pressure-receiving aperture or chamber is 
formed between the respective piston cham 
bers. This aperture in the construction 
shown is formed between the wall of the 
aperture a and the piston rod extendin 
the piston rod E being smaller than the bore 
of said passage, thereby leaving a portion of 
the passage open around the rod forming 
the pressure-receiving aperture. Only the 
central portion of the piston rod is made 
smaller than the bore of the passage through 
which it extends for as the piston rod at 
either end thereof approaches the respective 
pistons the rod is made of substantially the 
same size as the bore of the passage a 
through which it extends or so as to fit 
snugly therein without interfering with the 
longitudinal movement of the rod through 
istons. Inasmuch as the pressure-receiving 

aperture left between the piston rod and 
wall of the passage a forms actually a part 
of the passage ait will hereinafter be re 
ferred to as the pressure-receiving aperture 
a. Into this aperture the pressure is ini 
tially admitted for reciprocating the respec 
tive pistons through a supply passage F 
which connects with the aperture a by a by 
passage f. 

aperture a is alternately supplied to the 
backs of the respective pistons for effecting 
a reciprocating movement thereof as foll 
lows: There are provided through the wall 
of the casing two passages b, b". The pas 
sage b extends from the pressure-receiving 
aperture a at one end thereof through the 
wall of the casing and connects with the 
chamber B back of the piston therein. The 
passage b extends from the other end of the pressure-receiving aperture a through 
the wall of the casing and connects with 
the chamber Bº back of the piston Cºlo 
cated within this chamber. It is through 
these passages b, b that the pressure is sup 
to the piston C for effecting a retracting 
movement of the engine and to the piston length of the connecting piston rod permit- C for effecting a driving movement there 

ting of such movement. During their re-l of. There also connects with the pressure 

the passage a during the reciprocation of the 
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plied to the backs of the respective pistons; , 
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receiving aperture a an exhaust passage G. a further movement of the piston and the 
This passage. G connects with the aperture a 
by separate by passages 7, g, which are so 
arranged that both by passages will not be 
in simultaneous communication with the 
aperture a, but will alternately have com 
munication therewith only as the pistons are 
reciprocated and the piston rod has ac 
cordingly a longitudinal movement. In 
other words, the exhaust by passages g, g 
open onto the piston rod at ???: respec tively between the passages b, b and the re 
spective piston chambers with which they 
connect and accordingly are farther sepa 
rated from one another than the length of 
the aperture a so that said aperture will only 
have communication with said exhaust by 
passages as the rod is moved longitudinally 
during the reciprocation of the pistons. 
In order that the fluid pressure may be 

directed from the pressure-receiving aper 
ture a to enter the piston chambers B, B', 
through the passages b, b, and exhaust 
therefrom through the bypassages 9, g, 

5 and main exhaust P§??? in proper al 
ternation, the piston rod E is provided with 
a series of enlargements or rings e, e, e, e. 
which move with the piston rod and in so 
far as my invention is concerned form a 
part thereof although in practice these 
rings may be in the nature of auxiliary rings 
or washers applied to said rod.: The par 
ticular arrangement of these enlargements 
or rings in their relationship to the other 
passages can only be understood in the light 
of the operation of the engine. 

It will be assumed that the engine is in 
the position shown in Fig. 2, or at the end. 
of its retraction, in position to be impelled 
by the pressure for effecting its working 
stroke. At this time the arrangement of 
the enlargements or rings e” is such that 
they will lie above the pressure inlet pas 
sage f on which account the pressure cannot 
pass by reason of the enlargement of the rod 
above these rings through the aperture a, 
but will be directed to pass downward 
through the aperture and enter the passage 
b and chamber C back of the piston B 
therein, thereby acting to drive down the 
piston and effect the working stroke of the 
engine. At this same time the pressure 
cannot enter the exhaust g by reason of the 
fact that the piston rod between the entrance 
into the passage band the chamber C 
is made of sufficient size to fill the pressure 
receiving aperture a and so close the ex 
haust. The effect of this air pressure in 
the passage b is illustrated in Figs. 3, 4 and 
5, Fig. 3 showing the first effect where the 
piston C has been driven down part way 
carrying with it of course the piston C and 
the piston rod E which connects the two 
pistons as well as the enlargements or rings 
e, e, e” and e". In Fig. 4 there is illustrated 

parts connected thereto and in Fig. 5 the 
extreme movement. Tt will be noted that 
in Fig. 4 the ring e” is just passing the open 
ing of the aperture in the passage f and in 
Fig. 5 the rings et and e' have passed the 
opening f. During this period it will be 
noted that, presupposing the pistons have 
been lifted by pressure on the rear of the 
piston C and that the chamber B is full of 
compressed air, this compressed air will 
have an outlet through the passage b, the 
aperture a and the exhaust passage g, this 
relieving the immediate pressure until such 
time as the enlargement e closes the outlet g 
as shown in Fig. 3 after which time, during 
the further descent of the ringe the air has 
an opportunity of escaping through the up 
per part of the aperture a where it connects 
with the chamber B and down through the 
said aperture and out through the outlet g. 
When the parts have reached the position 

shown in Fig. 5 a similar situation is pre 
sented to that above described, viz: Thering 
e' has passed the outlet aperture g so that 
the pressure in the chamber B is relieved, 
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this pressure expanding itself downward. 
through the passage binto the aperture a 
around the piston rod E and down and out 
through the exhaust aperture og and the 
exhaust passage G. When in this position, 
however, it will be also noted that the inlet f 
now connects with that portion of the aper 
ture a which is above the enlargement or 
ring e so that the pressure is applied 
through the passage bto the under side of 
the piston Cthus tending to lift it and this 
lifting by direct pressure continuing until 
the ringe has passed the opening if when 
expansion and the momentum of the 
will carry the piston back to the original 
position shown in Fig. 2, the air in the 
chamber B' during this period being ex 
hausted as above described first through the 
passage b, aperture a and outlet g and then 
after the ring e' has passed the outlet g, 
through the passage around the piston rod 
below the ring e'. This returns the parts 
into the position shown in Fig. 2 and the 
operation is repeated. - • 

In addition I have shown in Fig. 1 at 
tached to the top of the casing A a shell K 
through which the passages F and G are con 
tinued to the top thereof as above described. 
This shell also contains a chamber K. 
Down through the side of this shell and 
through the casing as well is a passage J 
which is connected with the aperture a by 
the passage i so that there is practically a 
continuous leakage of compressed air 
The top of the shell K is provided with 
openings k and the citossbar I between these openings provides a means for attaching 
the jars to the apparatus. This portion of 
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except to say, that it is useful as an auto 
matic pump for the purpose of lifting the 
cuttings and mud loosened by the drill, 
when the engine is used for driving a drill., 

I have described above the simplest form 
of my invention known to me, but it may 
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be otherwise embodied dör applied to other 
uses than that shown in the drawings. 
What I claim as my invention is:- 
1. A reciprocating engine having a body 

or casing and formed therein separate cham 
bers with a passage connecting said cham 
bers, pistons' located within said respective 
chambers and a piston rod connecting said 
pistons by extending through said passage, 
said rod for a portion qf its length having a 
diameter less than the diameter of said pas 
sage leaving an opening between the wall of 
said passage and said rod, said engine and 
parts thereof being also provided with a 
fluid inlet passage communicating with said 
opening and with by-passages in constant 
communication with said opening on oppo 
site sides of said inlet passage and leading 
to the adjacent ends of said chambers, and 
with exhaust passages connecting with por 
tions of said opening on opposite sides of 
said inlet passage, said parts being adapted 
and arranged also whereby fluid pressure 
admitted as aforesaid may be alternately 
supplied to said opening on opposite sides 
of said inlet passage and to the adjacent ends 
of said respective chambers and exhaust 
therefrom through said opening and said ex 
haust passages as said exhaust passages be 
come successivelyuncovered during the re 
ciprocation of said pistons. 

8 

2. A reciprocating engine having a body or 
casing and formed therein separate chambers 
with a passage connecting said chambers, pisto?s ????? within said respective cham 
bers and a piston rod connecting said 
pistons by extending through said passage, 
said piston rod for a portion of its length 
having a diameter less than the diameter of 
said passage leaving an opening between the 
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wall of said passage and said rod, said en 
gine and parts thereof being also provided 
with a fluid inlet passage communicating 
with said opening, and with by-passages on 
opposite sides of said fluid inlet passage in 
constant communication with said opening 

50 

and leading to the adjacent ends of said 
chambers, and with exhaust passages on op 
posite sides of said fluid inlet passage re 55 
moved from one another a distance longer 
than the length of the opening between the 
wall of said passage and the contracted por 
tion of said rod as aforesaid and connecting 
with some portion thereof as said pistons are 
reciprocated, said parts being adapted and 
arranged also whereby fluid pressure ad 
mitted as aforesaid may be alternately Sup 
plied to said opening on opposite sides of 
said inlet passage and to the adjacentends 
of said respective chambers and exhaust 
therefrom through said opening and said 
exhaust passages as said exhaust passages become successively uncovered during the re 
ciprocation of said pistons. 

EDWIN A PERKINS. 
Witnesses: 

| M. E. FAHERTY, 
F. F. PHILLIPs, Jr. 
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