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STEAM OR PNEUMATIC ENGINE. 

SPEGIFICATION forming part of Tetters Patent, No. 493,840, dated March 21, 1893. 
Ápplication filed June 23, 1892, Serial N0, 437,763. (No model.) 
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Be it known that I, JAY W. POWERs, a citi 

Zen of the United States, residing at Chicago, 
in the county of Cook and State of IIlinois, 
have inWented a new and useful Improvement, 
in Steam or Pneumatic Engines, of which the folloWing is a specification. 
ThiSinWention relates to engines of the char'- 

acter knoWn as reciprocating piston, and it 
h?S for its object the production of an engine 
Wherein, first, many of the parts heretofore 
deemed eSSential to the practical operation of 
all piSton engines are dispensed with, there 
by Simplifying construction; second, both the 
piStOn and walwe will receive the force of the 
Steam Or compreSSed air, and both will trans 
mit it to the Grank Shaft, thereby utilizing the 
p0Wer at present expended in operating the 
WalWe Or walwes, and third, the engine may 
be Started, Stopped, or rewerSed by means of 
a throttle Walve, thereby further simplifying 
COnStruction. 
To these ends the invention consists in a 

peculiar construction and arrangement of its 
SeWeral parts, Substantially as hereimafter de 
Scribed, and particularly poinated out in the 
Subjoined claims. 

In the accompanying drawings Figure 1 is 
a t0p wieW of the entire engine. F'ig. 2 is a, 
Side eleWation with the balance wheel re 
mOWed. H'ig. 8 is a longitudinal wertical SeC 
tion. On the line 8 8 of Fig. 1. Fig. 4 is a wer 
tical crOSS Section on the line 4. 4. of Fig. 8: 
H'ig. 5 the Same on the line 5. 5. of F'ig. 8. Fig. 
6 is a horizontal Section of the throttle and its 
connecting pipes on the line 6. 6. of F'ig. 2: 
and. IF'ig. 7 is a detail of a portion of the crank. 

Like letterS and numerals refer to like parts 
in all of the figures, Abeing the bed or frame: 
Bthe cylinder: C the pistom: D the piston rod: 
B E); the connecting rods: F the walwe: G the 
valWe Steum: H the Val we rod: I the Grank shaft: 
I’ the piston Grank: I* the walwe crank: J the 
Steam Or air chamber': and K the throttle 
Valve. 
The bed Or' frame A should be of Sufficient 

Weight to break the vibrations of the Work 
ing partS and give the engine Stability. It is 
prOwided with the pillow blockSd, dt, furnished 
With the caps b b held in place by the bolts 0, 
thus forming bearings for the crank Shaft I. 
The cylinder B is Securely bolted to the 

bed A its center' being in line with the Cen 
ter of the Grank shaft I. It is provided with 
the heads d and d// Which are furnished With 
the stuffing boxes é and e'. It is prOwided 
midway between its opposite ends with the 
annulus.f the purpose of which is to prowide 
for the interior annular receSS |¢, and yet pre 
Ser we uniform thickness of its wall. This an--- 
nular recess g is an important feature of my 
invention, as its position at the point not traV-----…--~~~~ 
ersed by the packing of the piston, prewentS 
the formation at this point of ºr ridgeS Which 
Would otherwise result from the Wear of the 
piston packing up to this point. 
The piston C is formed with a central lon 

gitudinal chamber h closed at one end. It is 
a little more than half as long as the interior 
of the cylinder B, to the end, that neither of 
its packing rings ? ? Will have to paSS (in their 
reciprocating movements) the interior annu 
lar recess g. It is prowided between itS pack 
ing rings ? ? With a circumferential gro0we/h. 
Two parts he and lc/ connect the central longi 
tudinal chamber h and the circumferential 
groove.7, and four ducts l', l°, t°, and lf, extend 
longitudinally in Ward from itS opposite ends, 
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(tWo from either end) their approaching in- ' 
mer ends Cur'wing in Ward and terminating in 
the Central longitudinal chamber h. 
The pistom rod ID is rigidly attached to the 

closed end of the piston C paSSeS Out through 
the stuffing box e' of the cylinder head d/', 
extends to, and is connected With the crOSS 
head ???. It is pierced longitudinally to prO 
wide a passage for the walwe stem G. "~ 
The connecting rods E E are pivoted to the 

CroSS head ???, and 'extend to the piston Crank 
I” to which they are connected by means of 
the Strap jointS ?) ??. 
The walve F' is provided With a head fash 

ioned to fit within the central longitudinal 
chamber h of the piston C closely, and yet be 
movable longitudinally therein, while the re 
maining portion F'' extends out through the 
stuffing box é into the steam Or air chamber J. 
It is provided With a longitudinal duct 0 en 
tering its rear end, and extending nearly itS 
entire length. Two partS ?0 and p” pieróe itS 
side Wall tapping the longitudimal duct 0. 
They are located SO as to alternately register 
with the ducts t and // of the piston C. It is 
further provided upon its exterior With two 
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rece:SSeS (; and (j// adapted to alternately reg 
ister With the partS l; and l%/ and with the 
ducts l° and l* of the piston C. 
The Val we Stem G is rigidly attached to the 

forWard or closed end of the walve F passes 
out through the pierced pistom rod HD and is 
pi Woted to the walwe rod H, which extends to 
the Val we crank I* to which it is connected 
by means of the Strap joint ?”. 
The crank Shaft I revolves in the pillow 

blockS d/d of the bed A. It consists of a hori 
Zontal bar 7 bent horizontally at an angle of 
ninety degrees thus forming the second hori 
Zontal bar' 8, thence at am angle of minety de 
grees forming the third horizontal bar 9, 
thence upWard at an angle of minety degrees 
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steam or air in the inner end of the Gylinder 
B escaping, meanwhile, through the duct l'of 
the piston C port p and duct 0 of the Walwe F', 
the chamber J, pipe ? c0ck K and pipe ?). 
Now through this in Ward stroke of the pistom 
and walwe, the pistom crank I” haS been_gar 
ried to its inward, and the walwe crank I* t0 
its upward thrOW. 
// #* #* and /* are all closed, as the walwe FiSat 
half stroke, and the momentum of the balance 
wheel ?t', must noW carry the piston and WalWe, 
past their dead point, When, through the WalWe 
Grank I* being in lead of the piston Crank I', 
the walve F' mowes outward a short distance 
within the piston C thereby opening commu 
nication between the circumferential grOOVe 

forming the first wertical bar 10, thence hori- |/j and the inner end of the cylinder B, When 
Zontally at an angle of ninety degrees form 
ing the fourth horizontal bar 11 the ince down 
Ward at an angle of minety degrees forming 
the Second wertical bar 12 parallel with bar 10 
thence horizontally at an augle of ninety de 
greeS forming the fifth horizontal bar 18, 
thence at an angle of minety degrees forming 
the Sixth horizontal bar 14 parallel with bar 
8, thence at an angle of ninety degrees forming 
the Sewenth and last |horizontal bar 15 in line 
With bar 7, the Whole forming a double or com 
pound Crank, in which the outer arm of the 
larger Crank I” Will be divided, and the ends { 
connected by the side arms of the Smaller 
crank I*. It will be observed that bars 8 and 

· 14 are parallel and that they, together' with 
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barS 9 and 18, form the piston crank I” and | 
that barS 10 and 12 also are paraliel and that 
they, together With har' 11, form the walve 
Crank I* and that the former stands at right 
angleS to, and has a much greater throw than 
the latter. The steam or air chamber J is at 
tached to the stuffing box e of the cylinder 
head d. The four Way c0ck IK has its body 
part fashioned in the form of a cross thus pro 
widing four boSSeS ?/ into which the four pipes 
$ # ?t, and ?) are tapped. The pipe S extends to 
the boiler or compressing chamber', and Serves 
tO COnduct the Steam or compressed ain' to the 
Gylinder B. The pipe # extends to, and , is 
tapped into the cylinder Bom a line with the 
center of the annulus.f; and Serves either as a 
Supply Or aSan exhaust pipe as will hereinafter 
be understood. The pipe ?t, extends to, and is 
tapped into the Steam or air chamber J, and, 
like the pipe É Serves either' as a supply on' as 
an exhaust as Will hereinafter appear. The 
pipe ?) communicates With the Outer' ain' or' with 
a, condensing Chamber, and Serwes as an eS 
cape pipe for the cylinder B. 
The Operation of my engine is as follows. 

Steam generated in a suitable l)oiler, or' air 
from a CompreSSing chamber, is conducted t0 
the cylinder lB through the feed pipe S and, 
paSSing through the c0ck lK and pipe Ž fills 
the circumferential gr00we /i, paSSeS through 
the port le' of the piston C, the recess (t” of the 
walwe F', and the duct h* of the piston, filling 
the outer end of the cylinder B, driving the 
piston C and walwe R' inward: the exhausted 

the steam or aIr will paSS through the port lic 
of the piston C' the receSS 0 of the walWe B', 
and the duct l* of the piston, filling the inner 
end of the cy]inder B, driving the piston and 
walwe outward, the exhausted Steam or air in 
the outer end of the cylinder B eSCaping, 
meanwhile, through the duct l* of the piSton 
C port p and duct 0 of the walve H' the cham 
ber J pipe ?? cock IK and pipe ?)." ThuS Oper 
ated the crank shaft, I, Will rotate in the di 
rection indicated by the arrOW, but it is ap 
parent, that if I substitute the Supply for the 
exhaust pipe, by turning the keyag of the C0ck 
K in Such manner aS to let the Steam Or colm 
pressed air into the cylinder B through the 
pipe ?t, the steam or air chamber J duct 0 and 
ports p and /p' of the walwe F and the ducts l’ 
and l* of the piston C and allow the exhausted 
steam or ain' to escape through the ductS b* and 
l/* of the piston C recesses (; and 0;” of the walwe 
F the circumferential groowe ? of the piston 
C and the pipe # the engine will run equally 
as well, but the Grank sha.ft I will them rotate 
in an OppOSite direction to that indicated. 
Hence the engine can be rewerSed Simply by 
opening the cock K to the right or to the left 
without Othe]' reversing mechanism, an adwam 
tage which will be appreciated by those fa 
|miliar with this ClaSS of dewices. 

It Will be noted that by hawing the walwe 
chambered Within, and forming a part of the 
pistOn, both receiving and both tranSmitting 
the power of the steam or other motive fluid 
to the Crank Shaft I utilize to drive the dat 
ter, the pOWer at present expended in actuat 
ing the walve or walweS. ? 

I do not claim broadly in the present appli 
cation a mOwable pistOn head hawing a WalWe 
operating within a chamber' therein and with 
but in advance of the same, and both said 
pistOn head and walve receiwing and both 
transmitting the power of the steam Or other 
motive fluid to the Shaft of the engine, Since 
Such construction is broadly claimed in my 
pending application, Se1'ial No. 428,508, filed 
April 9, 1892. 
Changes in the details of construction may 

Suggest themselves to those skilled in the art 
tO Which my in wention appertainS and there 
fore I do not wish to be understood as COn 

At this position the ductS . 
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fining mySelf to the exact mechanism herein 
ShOWn and described but reser'we to myself 
the liberty of changing the details without de 
parting from the Spirit and intent of my in wem 
tion. 
HaWing thuS described my in wention, what 

I beliewe to be new, añad desire to Secure by let 
terS Patent, is 

1. In a Steam or pneumatic engine, the com 
bination with the cylinder, and a steam or air? 
pipe entering the Side thereof, of a chambered 
piStOn head hawing Suitable ports and paS 
SageS, and a walwe hawing an enlarged portion 
Operating Within the chamber of said piston 
head and formed witha Suitable ports and pas 
Sages, and itS remaining portion extending 
through the end of the (?ylinder' and formed 
With a longitudinal duct, extending from end 
tO end of it Said duct communicating at its 
inner end With Said ports in the enlarged por 
tion, Substantially as Specified. 

2. In a Steam Or pneumatic engine, the com 
bination With the cylinder, a chambered pis 
tOn therein hawing Suitable ports and pas 
Sages, and a walwe hawing an enlarged portion 
Operating Within the chamber of said piston 
and formed With Suitable ports and paSSages, 
and itS remaining portion extending through 
the end of the cylinder and formed with a lon 
gitudinal duct extending from end to end of 
it, Said duct Communicating at its immer end 
With Said portS in the enlarged portion, of a 
four Way c0ck connected with said cylinder 
and Serwing to start, stop or rewerse the en 
gine Substantially aS described. 

8. In a Steam Or pneumatic engine, the com 
bination. With the cylinder, a steam or air pipe 
entering the Side thereof, a steam or air cham 
ber at the end of said Cylinder, and a steam { 
Or air pipe entering the Steam or air chamber, 
of a chambered piston in Said cylinder', haw 
ing Suitable portS and paSSages, and a walwe 
haWimg an enlarged portion Operating within 
the chamber in Said piston and its remaining 
portion exte11ding through the end of the cyl 
inder into Said Steam Or air chamber, Said en 
larged portion of the walwe hawing portS and 
paSSages, and Said remaining portion hawing 
a longitudinal duct communicating with said 
portS, Substantially as described and for the 
purpOSeS Specified. 

4. In a Steam Or pneumatic engine, the com 
bination with the cylinder hawing a, Steam or 
air Ghamber at one end, and a four Way c0ck 
Connected by Separate pipes with the cylinder 
and With the Steam or air chamber, Said pipe 
Serwing for the Supply and exhaust to, and 
from, the engine, Said c0ck alSO hawing pipes 
for the feed and escape of Steam.or air to and 
from it, of a chambered pistom in Said cylin 
der hawing Suitable portS and paSSages, and 
a walwe hawing an enlarged portion operating 
Within the chamber in Said piston, and itS re 
maining portion extending through the end 
of the cylinder into · the said Steam or air 
chamber, Said enlarged portion of the walwe 
hawing Suitable portS and paSSages, and Said 

remaining portion hawing a longitudinal duct 
C0mmunicating With Said portS, Substantially 
as described and for the purposeS Specified. 

5. In a Steam or pneumatic engine, the COm 
bination with the cylinder hawing inlet and 
outlet ports, a chambered piston head moW 
able longitudinally withim said cylinder and 
hawing Suitable portS and paSSages, a WalWe 
operating within the Ghamber in the pistOn 
head and hawing Suitable portS and paSSageS, 
and a Shaft hawing a compound Crank, tO One 
of the Grank_portions of Which Said piSton iS 
connected and to the other of the Crank pOI'- 
tions of which said walve is connected, the 
Crank Operating the piston hawing a greater 
throw · than , the crank Operating the walVe, 
Substantially as described, whereby both the 
piston head and walwe will be acted upon by 
the motive fluid and both will tranSmit m0 
tion tO $aid shaft, as Specified. 

6. In a steam Or pneumatic engine, the com 
bimation of the cylinder, a steam Or air pipe 
entering the side thereOf, a, Chambered piSton 
in said cylinder, hawing Suitable portS and 
paSSages, and a Walwe hawing an enlarged 
portion operating within the chamber in Said 
pistom, and formed with Suitable portS and 
paSSages, and itS remaining portion extending 
through the end of the cylinder, and formed 
with a longitudinal duct communicating With 
the ports in Said enlarged portion of a COm 
p0und crank, to one of the crank portionS Of 
Which said pistom is connected, and to the 
other of the crank portions of Which, Said 
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walwe is Connected, the Grank Operating the " 
piston, hawing a, greater throw than the Crank 
Operating the walve, as and for the purpOSeS 
Specified. 

7. In a, Steam or pneumatic engine, the Com 
| bination with the cylinder ha,wing a, . Steam 
or air Ghamber at one end, a Steam or air 
pipe entering the Side of Said cylinder, and 
a, Steam or air pipe entering the Stealm or 
air chamber, of a, Chambered piSton in Said 
Cylinder, hawing Suitable portS and paSSageS, 
a walwe hawing an enlarged portion Operat 
ing Within the Chamber in Said piston and 
itS remaining portion extending through the 
end of the cylinder into Said steam or air 
Chamber, Said enlarged portion of the ValWe 
hawing Suitable portS and paSSages, and Said 
remaining portion hawing a, longitudinal duct 
communicating With Said port in the enlarged 
portion, and a compound Crank, to one of the 
Crank portions of which, said piston is com 
nected, and to the other of the Crank p0r 
tions of Which said walwe is connected, the 
Crank operating the piston, hawing a greater 
throw than the Grank Operating walwe, aS and 
for the purp0SeS Specified. 

8. In a, Steam Or pneumatic engine, the com 
bimation with the cylinder hawing an air cham 
ber at One end, a, Steam Or air pipe entering 
the side of Said cylinder, a, Steam op air pipe 
entering Said steam or air chamber, and a four 
Way cock COnnecting Said pipes, Said Cock alSO 
being prOwided With pipes for the feed to it 

I O5 

I TC) 

I I 5 

2 O) 

I 25 

I3? 



IO 

Or the eScape from it of Steam or air, of a cham 
bered piston in said cylinder', having suitable 
|portS and paSSages, a walwe having an enlarged 
p0rtion Operating Within the chamber in said 
piston and itS remaining portion extending 
through the end of the cylinder into the said 
Steam Or air chamber, said enlarged portion 
Of the walwe hawing Suitable portS and paS 
SageS, and Said remaining portion hawing a 
longitudinal duct communicating with said 

· portS in the enlarged portion, and a Compound 
CI'ank, tO One of the Crank portions of which 
Said pistOn is connected and to the other of 
the crank portions of Which said walve is con 
nected, the crank Operating the pistom hawing 
a greater thrOW than the crank Operating the 
Wal we aS Set forth. 

9. The combination with the cylinder of a 
Steam Or pneumatic engine, of a pistom op 
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erating therein, Said pistOn having a, longi 
t u dinal Chamber 70, Closed at one end, a, Cir'- 
cumferential grOOve/', portS it and lé' commect 
ing said chamber and grOOVe, and ducts l7 l* 
l° and l* extending inward from opposite ends 
of Said piston tO Said chamber', and a walve 
Operating in Said chamber in the piSton, Said 
walve having a longitudinal duct 0 two ports 
f) and p” With Which Said ductS communicate, 
and arranged so as to alternately register with 
Said ducts l7 and l* of the pistom, and external 
receSSeS ¢ and (j” arranged to alternately reg 
ister with said portS Ã¢ and he' and ducts b* and 
l* of the pistOn, all Substantially as shown and 
described. 

JAY W. POWHERS. 
WitnesSeS: 

WALTER FAMARISS, 
IL. S. THOMASON. 
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