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FRANK II BALL AND FREDERICK O. BALL, .OF PLAINFIELD, NEW JERSEY.

STEAM ENGINE.

SPEOIFIGATION fermmg pa,rt of Letters Petent No. 658 199, deted September 18 1900,
Appheetlen filed January 30, 1900, Serlel No. 3 350 (Ne :medel ) -

To all whom it may concern:

Be it known that we, FRANK H. BALL and
FREDERICK O. BALL, citizens of  the United

States, residing at Pla,mﬁeld in the county of
Somerset and State of New J ersey, have in-

vented certaln new and useful Improvements

in Steam-Engines; and we do hereby declare

the following to be a full, clear, and exact
description of the mventlon such as will en- ['s
able others skilled in the art to which it ap-

pertains to make and use the same.

This invention relates to steam- engines;

and it consists in certain improvementsin the
construetion thereof, as will be hereinafter
fully deseribed,and pointed out in the claims.

More particularly our invention relates to
compound engines, and it is especially adapt-
ed to cempeund engines the cylinders of
which are set side by side and which operate

upon a common cross-head. This style of |

~compound engine we have termed a ¢* duplex 7
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compound engine. |
- The mventwn is illustrated in the accom-

panying drawings as follows:

Figure 1 shows a broken section of the cyl-
1nders and valve mechanism, the metal being
broken away through the low- -pressure cylm-—
der to the center of the high-pressure eylin-
der, the steam-chest bemg In section on the
line 11 in Fig. 2. Fig. 2 shows a side eleva-
tion of the eylinders and steam-chest with the
steam-chest cover removed. Fig. 3 shows a
section on the line 3 3 in Fig. 2. Fw' 4 shows
an elevation of the inner side of bhe receiver.

A marks the high-pressure eylinder, and B
the low-pressure cyhnder
are preferably cast in one piece and are ar-
ranged side by side in cross-compound rela-
tion, 1The pistons of the high and low pres-
sure cylinders D and D’ reepeetlvely, are
connected by their rods D? and ‘D? with the
common c¢ross-head D* The steam-chest C
18 of erdlnery construction, having the side c,
cover ¢', and exhaust-port ¢®>. The steam-in-
let A’ extends by the passage A® around the
cylinder A to the steam-port a, which is at
the center of steam-chest overthe high-pres-
sure cylinder. The ports a’ ¢’ open into the
steam-chest at each side of the steam-port o

These cylinders |

T

-1 steam-chest . to the hlgh pressure eylmder
Ports b b, extending practically across the
valve surfeee of the steam-chest, lead from
the steam-chest to the low-pressme cylinder.
| Supported in the steam-chest in a position
-opposite the valve-surface is the reeewer

E. It is supported on the parallel bars e ¢

‘T'hese parallel bars are secured to the valve-

surface of the chest by means of screws é°.

‘They are also provided with the perforations

‘¢, through which are passed the bolts &7 for
The valve F

securing the receiver in place. -
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isarranged to work between the valve-surface

of the steam-chest and the inner surface of
the receiver, so that the receiver operates as
a balance-plate for the valve.

the space -between the valve surface of the

The receiver
1s provided with two ports ¢!, one at each end.
The entire inner part of the receiver commu-
‘nicates with these ports. -

-The valve is of the gridiron variety and is
of Just sufficient thickness to completely fill

70

steam-chest and the inner surface of the re-

celver. It 1s provided: with two cross-bars
f 1, fOI‘]IllIlﬂ’ the steam-chamber f! between
them. These ba,re Jaresoarranged relatively
to the ports a ' that the port ¢ is put into

' communication-with one of the ports.¢’ and

cut off from the other of said ports when the
valve is in its extreme position in either di-
rection. At the end ofthe valve are the cross-
bars /<, which extend entirely across the valve,
forming thé chamber 2 between them and
the bars 7. The chamber 7* forms the rest
of the valve. The chamber f*is separated

from the chamber 7' by the longitudinal par-

tition f°. The valve-bars f? are so arranged
relatively to the ports b that the ports b are
broughtalternatelyinto the chamber 73 £3 and
into the steam-chest outside of the valve.
The ports e* are so arranged relatively to the
bars f f? that they are at “all times in-commau-
nication with the chambers 73 4. The result
of this construction of the valve in control-
ling the flow of steam through the engine is as
follows: Steam enters threugh the port ¢ and
in the position shown In the drawings passes
through the port a', at the left in Fig. 1, into

the hlgh pressure cyhnder back of the p1ston- |
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so and adjacent thel eto and extend-from the | D. At the same time the steam from there- 1oc
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mon cross-head for said piston mechanism;
a steam -chest; a receiver arranged within
the steam-chest between the high and low
pressure cylinders; a single valve for con-

a common cross-head for said piston mechan-
ism; steam-chest, C, having the ports, a, a/,
b, to the steam-supply, the high-pressure cyl-
inder and the low-pressure cylinder respec-

coiver E passes through the port ¢* at the | high and low pressure cylinders and to and
left, chamber 73 at the left, and port b at the from said receiver.

left into the low-pressure cylinder back of 3. In a compound engine, the combination
the piston D'. While the valveis at the left, | of the high and low pressure cylinders ar-

¢ as above, the port d' at the right is brought | ranged in cross compound relation, double- 70

into communication with the chamber 73 at | acting piston mechanism for said cylinders,
the right and the port é*at the right ayd the | a common cross-head for said piston mechan-
exhaust-steani from the right of the high- isni, a steam-chest, areceiver arranged within
pressure piston passes into the receiver. At | said stéam-chest between the high and low

1o the same time the exhaust-steam from the | pressarecylinders,andavalve mechanism for 75
right of the low - pressure piston passes controlling the flow of steam from the high
through the port b at the right into the| and low pressure cylinders and to and from
steam-chest and out of the steam-chest at | said receiver. |
the exhaust-opening ¢-. { 4. Ina compound engine, the combination

15 The valve-surface of the receiver H is pro- of a high and a low pressure cylinder ar- 8o
vided with the depressions e?, €%, and €5, which | ranged in cross com pound relation; double-
are arranged opposite the port a, a’, and b, | acting piston mechanism for said cylinders;
repectively, to facilitate the balancing of the | a common cross-head for said piston mechan-
valvé and to permit a double entrance of | ism; a steam-chest; a receiver arranged with-

20 steam through the secondary passage f°in | in sald steam-chest and provided with pas- 35
the valve. The purpose of these secondary | sages for conveying steam from the end of -
passages and depressions are well known. the high-pressure ¢ylinder, exhausting to the
There is also arranged in the valve-surface | opposite end of the low-pressure cylinder;
of the steam-chest a depression a? opposite [ and a valve mechanism for controlling the

25 the port e* for the same purpose. flow of steam to and from said high and low go

Tt will be noted that the receiver E forms | pressure cylinders and to and from said re-
a passage exterior to the valve for conveying | ceiver. -
steam from the exhaust of the high-pressure | 5. Inacompound engine, the ecombination
cylinder to the end taking steam in the low- of a high and low pressure cylinder arranged

30 pressure cylinder, and that the same ends of | in eross compound relation; double-acting 95

“both the high and low pressure cylinders | piston mechanism for said cylinders; a com-
take steam at the same time. By this con- | mon cross-head for said piston mechanism; a
struction the piston-rods may be attached to | steam-chest; a receiver arranged within said
a common cross-head, thus saving materially | steam-chest; and provided with passages for

35 in the expense of the construction of the en- conveying steam from the end of the high- 100
gine. This type of engine is also much su- pressure cylinder exhausting, to the opposite
perior to the ‘‘tandem compound engines” | end of the low-pressure ecylinder; and a sin-
because all the parts are readily accessible. | gle valve arranged to control the flow of steam

- It will be noted also that by arranging the | to and from said high and low pressure cylin-

a0 receiver E in the steam-chest the condensa- ders and to and from said receiver. 10§
tion of steam in the receiver is brought %o a 6. In a compound engine, the combination
minimuin. of a high and low pressure cylinder; steam-

What we claim as new is— chest having the ports a ¢’ and b, leading to
1. In a compound engine, the combination | the steam-supply; the high-pressure cylinder

45 of the high and low pressure cylinders ar- and the low-pressure cylinder respectively; 110
ranged in cross compound relation; the dou- | the recelver E, arranged over the valve-sur-
ble-acting piston mechanism foreach; a com- | face of the steam-chest and having the ports,
mon eross-head for said piston mechanism; a | e, said receiver having passages for convey-
single valve for controlling the flow of steam | ing steam by the port, e, from the end of the

so to and from the said high and low pressure high-pressure cylinder exhausting, to the op- tr15
cylinders; and a passage exterior to the valve | posite end of the low-pressure cylinder; the
forming a receiver for conveying the steam | valve, If, having eross-bars fand f?, arranged
from the end of the high-pressure eylinder | relatively to the ports in the steam-chest and
exhausting to the opposite end of the low- | receiver, to eflect a passage of steam from

gz pressure cylinder, said passages being also the exhaust end of the high-pressure cylin- 1zo
controlled by said valve. der to the opposite end of the low-pressure

2. In a comnpound engine, the combination | cylinder. |
of the high and low pressure cylinders ar- 7. In a compound engine, the combination
ranged in c¢ross compound relation; double-| of a high and a low pressure cylinder, A I53;

6o acting piston mechanism for each; a com-| piston mechanism arrangedin said cylinders; 125

65 trolling the flow of steam to

and from the | tively; the parallel bars, e, ¢'; the receiver 130
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K, arranged on said bars and having the ports, In testimony whereof we affix our signa-

¢*, and said receiver forming a connecting- | tures in presence of two witnesses.

passage therein; the valve, F, arranged to o

operate between the inner surface of receiver, S |
5 K, and the valve-surface of the steam-chest; Witnesses:

sald valve having the bars, /% arrangedin| = HoOwWARD I. BRAMPTON;

relation to the ports, ¢4, a, d’, b, as described. | RoBT. T. BRAMPTON.

FRANK H. BALL:
FREDERICK O. BALL.
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