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Ty all whomw & MaY CONCETT: | 10 represents the packing rings on the ey-
Be it known that 1, EpwARD W. HARDER, & lindrical extension of said piston. - 50
citizen of the nited States, residing at Cin- 11 represents & stuffing box for the piston
cinnati, in the county ot T{amilton and State rod 8; this rod is shown tapered at12 and en-
' ted certain new al use- | gaging with the hub ot the inside end 13 ©
the extension cylinder
alve which in the 55

¢ of Ohio, have ILVORLEC
ts in Direct-Acting and Com-
B represents the main v

ful Improvemen
pound Engines, of which the fcllowing is &

specification. | | construction here shown ma

 \vention relates to acomp the amount of steam peing controlled by

‘ ihe auxiliary valve ‘A hereinafter described.

But it is obvious that this main valve may be

<o The object of My invention 18, °
inclosed 1n & differ-
automatically and cut off 60

ploy a differential piston
] Tinder with the valves SO arranged | used to operate
that the steam call e used either as a double | without the use of the auxiliary valve.
acting direct engine, ingle acting o represents the steam port leading to the
L5 compound engine, DY simply changing the po- | smaller piston area. |
sition of the valve so as to bringt ' ‘ b represents & steam port leading to the
ports into a New operation. | larger piston ared. 65
My invention relates furtber to details of ¢, ¢/ represent ports leading to the ordi-
haust chamber on ONE side of the

construction which will be fully set forth in ‘ nary ex
20 thedesecrl ng drawings steam chest.
' m port of the main

ption of the accompanyl

making a part of thisspecification, ' ¢ represents the live stea

Figure 1 18 & contral sectional olevation of | valve; this valve is provided with ports d,d’, 70
the piston, C¥ . | on each side of the live steam port é. Port;

| linder, and steam valve. Fig.
3 9 is a similar view d is for exhausting steam into port ¢ and 18
' 25 poris showing the position of the ine is working as a

of the steam chest an
valves when | only ased when the engl
compounding the steam. Dig. 3183 similar
: view showing the position of the valves for tion for exhaustingin Fig
3 directing the steam OL {0 the smaller piston i
e while it is exhausting erom the piston side..
’ 4 shows the opposite position of the valve | port with port & for directing steam irom
the larger piston the smaller piston on to the larger area for
od. It is also nsed for ex- do

e 30 Fig.
P for directing

osite side. Fig. being compound

| hausting steam from the larger piston when

imple engine.

ound engine.
irst, to em-

compounded; it 1s also use

- and exhausting from the cpp
e 5, represents an ond section of the steam cham-
K ber and auxiliary valve. | it works only as double acting sl
ings, 1 repre- It is shown in Fig. 1 1n position tor exhaust-
| in o the steall which has been compounded on

In Fig. 2 it is shown in 85
steam from the
h port O for

o 35 In the accompanying draw
- sents the steam piston, 2 the cylinder in which
| the said piston travels.

3 represents & Cy- the larger piston.
- position for receiving the

iston 1, and 4 the
directing it throug

- lindrical extension of said Pl

ny cylinder 1n which "said cylinder 3 recipro- | port and

) 40 cates. | Gompounding.

- 5 represents a head closing the end of the When the valve B is 1n position shown in
Fig. 1 it 18 directing live steam OL to the go
smaller piston in One stroke, and the opposite

in Fig. 2, the steam belng

L smaller cylinders _
osite head for closing

e ¢ represents the opDb
the cylinder. The said pis-

ihe front end of operation 18 shown
linder 8 are preferably made ite end or larger ared

conveyed to the oppos
Now, if it is desired tO

iston rod 8. for compounding.
o from a compound to @ 95

the packing rings oL the main | change the engin
| simple acting engine this valve B is moved
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~ders and pistons,

60

longitudinally forward on its stem so that i |

live steam port e will
be under the Port 2 in the valve seat I, as
shown in Fig. 4. T'his is the forward position

of the valve b when It is acting ag a simple
engine. And Fig, 3 shows the rear position

of the valve, Fig. 1 showsg the
tion of the valye when it is acting
pound engine, and Fig,
sition of the valve when j

pound. So that

simply adj usting t
breferably

stem C, whicgl Ppro-

Jects forward through the steam chest. In
order that the Position of this valve may be
readily seen at g glance, and also readily ad-

17 represents a hand wheel rig-
secured to this journs] 16; when said

hand whee] ig turned it revolyes the journal

16 and the valve rod C’being feathered there-
to turns with 1t, and the inney
threaded angd taps through the
to the valve; thereby drawinglthe valve for-
the valve rod C C’, and thig move-

19 represents a.worm on the.
nal 16 which meshes with
20 on the shaft of which
INOvIng over tha quadrant
indiecator finger will show the Dosition of the
valve to the engineer. As this main valve
1S moved Preferably by
jointed to the valve stem C C’, T prefer to
employ a ball joint 23 for connecting the valve
rod to the eccentrie rod.

As shown in IFig. 5, the letter A” represents
the steam chamber, and A, the auxiliary
valve arranged therein. ¢ ly represent the
openings into the shell of the valve. S, S,
Fopresent recess ports in the upper seat F, for
balancing the valve; B, represents the lower
Seat, 7, 7, represent the lower ports with which
the parts 7 and ¢ cOmmunicate, o, o, repre-
Sent the upper and lower ports through the
shell of the valve A | |

The advantages of the construection shown
herein are ny merous. 'The different-ia,l piston
1S inelosed at all times and ip this respect an
Improvement over the ordinary trupk cylin-
The engine can he readily
converted from a direct acting to g compound
and vice-versa, by simply shifting the position
of the main valve B. AndIbelieve I am the
first to accomplish this resylt with one and

disk 22; thus the

part is serew.
nutlSsecnred

an - eccentric rod

valve is in mo- |

IS an indieator 2] . _ ,
with two cut-offs formed between said ports,

compound to g Simple

‘Inder of

Where

1

490,348

1. In combination with a differential cylin-
der having the ports a, b, ¢’, and 2 piston, of
the main valve B provided with the live steam

area, and then exhausted, substantially ag
Specified.

2. In combination with the
Inder of an engine, provided with
@, O, and the exhaust ports ¢, ¢’ on

differentia] cyl-
the ports

vided with live steam Port e, and the ports 74
" on either side thereof, substantially as
sSpecified.
9. In combination with the differential cyl-
inder of an engine, provided with the ports
a, b, and the POrts ¢, ¢’, the main valve B pro-

whereby the engine may he converted from g
engine, and .Vice-versa,,
substantially ag Specified, |

4. In combination with the differential cyl-
a1 engine, the valve R pProvided with
& dand d’, the UDbper valve seat pro-
live steam ports with which

tne ports

s admitted on to the
piston and compounded on the larger

Specified,

for revolving said piston rod

to adjust the valve on its seat, and an indi-

Cator connected to said adjusting device,
by the position of the valve ig at all
times Indicated, substantially_a,sspeeiﬁed.

7. In combination with the Gifferential cyl-
inder having_port&z, of the main valve B, pro-
vided with the ports ¢, (, d’, and mechanism
for adjusting said valves to either of the live
Steam ports on the ubper valve seat, and the
auxiliary cut-off valve A for Supplying the
main valve with its requisite amount of steam,
substantially as Specified.

5. In comDbination with a Steam engine hav-
b, and the exhaust
the valve B having a single live
»and two connecting and exhaust

upper valve seat hay-
Steam ig admitted gl-

each side
of the said ports @, b, the main valve B pro-
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490,348 | &

ably to the port o alone, substantially as speci-
fied. |
9. In a steam engine the combination of a

cylinder provided with ports, a main valve |

having ports to communicate with the ports
in the cylinder, a valve A of hollow shell
orid-iron form, said valve reciprocating 8o as
to open ports on its seat at each end of its
stroke, and means for adjusting the said

main valve to convert said engine into a sim- 10
ple or compound engine, substantially as de-

scribed.
In testimony whereof I have hereunto set

my hand.
EDWARD W. HARDEN.
Witnesses:

T, SIMMONS,
C. W. MILES.
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