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B RICHD F LOPER A\ID JOHN W "\IYSTRO’\I or PHILADDLPHL& PDY‘ESYLVANIA

Ta a:ZZ faohomzt may concern: .

-'-‘anl Joan W. _
county of Phlleclelphm and State, of Penn-.__
“sylvania, have invented certain new and use--
- ful Improvements in Steam - Engines, of
- which the following ig a full, clea,r ancl eX-
act. cleser1ptlon, reference belncr had to the.

. accompanying drawings, wlneh form' part;,
~of this specification and n whlch—-._
. Figure 1 represents a view in perspeetwe;_
of one of our double: engmee appllecl to driv- |
- INng a screw propeller Fig. 21s a transverse |
seetlon through the condenser ‘bed  frame,

+0
15
20
"

‘and adjustment;;

STEAM—ENGINE

Spec:.ﬁea,twn of Letters Pa.tent N o 8 039 deted Aprll 15 1851 ' S

Be it known. that we, Rroﬂnen F Lor ,.,R
NYSTROM of the city: and

=

Flg 5 1s a

‘which are- employed to drive screw propel—'ji :
lers and which it is desirable should occupy
- the smallest space compatible with a due |
“degree of strength and efficient action, and a. |
o free access to the several parts: for repalrs-_.; =
where. also it is desrrable;,-

] .”.Itll‘lt the englne shonlcl work at a hlgh speed*f

in order to drive the screw. propeller at-a

'snﬂlelent veloe1ty Wlthont the employment
‘of gearing, and at the same time to obtain a

.35-:-'l‘trge amount . of duty

._ .compwratwely small size and light Wemht
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“that the cut-off

~ Our 1mpr0vements consist, first, in_ con-
- 'i:.structan' and arranging the eondenser and
~alr-pump which: eppertun to each steam. eyl-'_
‘inder in such manner that. they shall consti-
 tute the columns by which the eyhnder 1S
~ supported; second, in the construction and |
~arrangement of the valves of two steam cyl- |
_lnders Worklng n: connection, which is such
valve of one’ cyllncler 18 ac-
tuated by the mlve rod or valve of the other
~cylinder; third, in the construction and ar-
 rangement of the - air pump valves, which is

' pecnharly applicable to engines running at
‘a high velocity where it is esseninal thfttf
‘these valves should close quickly.
~ In the double cylinder propeller englne_
-f-frepresented in the- accompanying drawings
A, is the bed-frame which is cast hollow as_i
_shown in section at Fig,
'-_to the keelsens or t11nbers of the veseel

_? tom

j:._:-lﬂder |

Fig. 1 s a | pipes I. -The barrel is-

from an engine of-f

¥, cross-head E,
%_,Wlllch latter takes hold of the 1
| N secured to a crank shaft O beneeth The
fficross-heed is steadied by guldee seeured to o
-the. 1nner feces of the eendenser end an:'
;pnmp L e

“haust
slide valve consists of a block in which suit-
“able- passages f, £, g, are formed which by -
S f”the motion of the valve are mede to'move
‘over the steam and exhaust portsof thevalve . =
‘seat.  The face of each valve shidesupon the .~ = ..
: valve seat, while: the back of each valve
2 ancl is bolted fast forms a eeat to. Wlllch a supplementary sl1deff.;la

Th?-f}.{fvalm h 1s ﬁttgd b;r Whose movement the;__f_}f'-'_-:_.'z-ﬁi';f*'i:f";7:';..._;*'.;.:5

S condensels of the two eyhndere are mounted:-;:“f

upon the one side of this bed frame whlle'ﬁi'f?’f'_f'”i-i'-f'

the air pnlnps are mounted upon the oppo- - . . -

site’ side.

‘The  hot

The condensers B have the form -

of a hollow cyhnder open at the top end bot-—;-tf_. PR
‘at their lower extremities they are se-".
;;.enrecl to the bed frame and at their upper .. o -
to flanges or ears C cast upon the steam cyl- .~
These condensers aré éach fitted' w1thf.j--g5'5*;;;-.'??;.f'if-"--.;53'_;.-,
- Tose: ‘u:l]ut‘we @ through Whleh the 1n]ec-*§;_i;.

‘tlon water is intro clneecl and -

cold water pumps D D’ are cast fast to the e
condenser, and their plungers are connected .

with the. cross-head B of the- steam’ piston
and ¢ alr-pump "of one of the stemn cylinders. -rod I.
-- f-Flg 3 is a:longitudinal section through the
~alr pump and 1ts valve. chests. -
- horizontal section through the stefun eylm-—ﬁ
~ders and the steam valve chest.
'_vertlcal lonﬂ'ltuchml section - of the same
- and Fig. 6is: a sncle view: of the steem sl1de
Cvalves.. e _
- Our impr ovements are peoullerly eppllca-f}
- _ﬁ'ble to that class of marine steam engines

o
_Theair pump ‘barrel G is cast in: onej_..-;-7','_i.-'---
piece- with its valve- ehests H H’ and'side-

prolonged abovethe
‘head as. represemtecl at b to meteh the con-
| densers at the opposite side of the bed frame.
and the upper e‘ttrennty of this prolonged}_fg,
‘portion is secured to a ﬂanO‘e orear C"on.
| the steam cylinder. J. - The condenser and .
-alr pump . thus oonstructecl from the colrrmnsj;-.--
“on which the steam cylinder-J is snpportecl

w5

80" i‘.:j..; S

while the hollow bed frame forms the cis- o

“tern or well in which the water of injection”

and condensation collect and by Whlch they

“are conducted to the air pump.

The steam cylinders J Jare eaoh rnonnted

iy

Each cylmder 1s -

tted W1th an appr()prl--}f S
;'_'ate steam slide valve P which is moved by
an epproprnte eeeentrle seenred to the'___'ﬁ_g;;",-..;
-erank shaft of the engine, and’ trwerses-ft L

upon a seat R in which the steam and ex- o
ports d e are formed. Each steam =

85
fupon and secured to the upper: e*ttremltlesff_j_;'-_;r_il- i
‘of their appropriate condensers B and air =~
a| pumps G; they have also cast fast to them'é_.-'_.,-_i L
“the eteftm valve chests K and the. passages ..
ey C Wthh eonvey the exhaust steam to the |
‘upper: extremity of the condenser.. [
| cylinder 1s fitted. with a piston M, plston rod .
and’ connecting ‘rod Lo -
pin of acrank - .

0
‘Each

e
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steam passages f of the steam slide-valves are.
closed at the proper moment to cut off the
admission of steam to the cylinder. &
supplementary or cut-off valve of each cylin-
der is connected by a link and moved with

The

the steam slide valve of the opposite cyln-
der, and as in this example the cranks and

eccentrics of the two cylinders are set at

right angles with each other, the cut-ofi
valve is moved with greater speed while its
appropriate slide valve 1s moving with'least
speed or is almost stationary. This method

~-of -arranging and working the valves 1s ex-
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‘tremely advantageous in cutting off the
steam as the operation is effected with ra-

pidity, while it is peculiarly applicable to

~ fast moving engines where it is desirable to
~ employ the least complex and most simple
‘machinery. '~

- As 1t 1s 1mportant to be able to work the

steam at full pressure throughout the whole |

length of the stroke of the piston, apertures

0 0 are made in the sidesof the steam valves,
which are closed by suitable slide valves 2 ¢,

these valves (7 4) are connected with rods v
which pass through the valkve chest and are
fitted to screws ¢, ¢, or other hand gear by

means of which they can be moved or kept

at rest 1 any desired positions. When the
engine is to be worked at full pressure these

“supplementary valves are adjusted by the

engineer in such positions that the apertures

0 o of the steam slide valves are uncovered
‘throughout their whole stroke thus permit-

ting the steam to enter through these aper-
tures when those at the back of the steam

valves are closed by the cut off valve /.

The air pumps of the engine represented

“in the accompanying drawing are double

acting. Their piston rods 7 are connected
with the extremities of the cross-heads of
the steam piston rods, so that as the latter
are moved to and fro the air pump pistons

are moved 1n a corresponding manner. |

Kach air-pump bharrel 1s fitted with two

valve chests, cne H being situated near the

bottom of the barrel, while the other H’ is
situated near 1ts upper extremity. Kach
valve chest contains two valves k£, [, and
their appropriate valve seats m,; and each
communicates with the adjacent air pump
barrel by a passage n which leads from the
space between the two valves. The lower

valve chest 1s connected directly with the
hollow bed frame, while the upper 1s con-

nected therewith by means of a pipe I
through which the water passes to the lower

- valve of the chest. The valves are conical

60
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or trumpet shaped 1n order that they may
open without shock when the water strikes
them, and each 1s secured to a tubular stem
which traverses upon a stationary spindle .
The prompt closing of each valve 1s 1in-
sured by a helical spring » coiled upon the
stationary spindle and concealed within the

8,039

tubular stem which also protects it from 1n-
jury. As the air pump piston is moved to
and fro in its barrel, the lower valves 7 of
the valve chests rise alternately to admit the
water to pass into the air pump barrel,
while the opposite upper valves of each

‘chest rise correspondingly to allow the wa-

ter to pass to the discharge pipe Q. As the
spaces in which the springs are inclosed are
alternately diminished and increased in ca-
pacity by the opening and closing of the
valves, 1t is essential that free passage

- should be given to allow the .water, which

may be drawn therein when the valve drops,
to pass out freely as the valve opens, this is
effected by perforating the tubular stems as
represented at ¢ in the accompanying draw-

1ngs. - - o
Economy of space is one of the most im-

portant requisites in steamers and 1t 1s be-
lieved that an engine of this arrangement
and construction attains this requisite in &
higher degree than any condensing engine

heretofore in use. While it excels in this

respect it is evident that such an engine will

not weigh as much as others whose members

are arranged in the usual manner, for in
this engine the ordinary columns for sup-

porting the steam cylinder are dispensed

with, and the condenser and air pump are
made to supply their place, as well as to do
their own peculiar duty in the condensation

of the steam and the production of the

vacuum. This economy of weight in con-
nection with the corresponding economy of
space is all important as any saving in the
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welght and space occupied by the machinery -

increases in a corresponding manner the ca-

pacity of the vessel for carrying freight..
What we claim as our invention and de-

sire to secure by Letters Patent 15— '
1. The construction and arrangement o

“the columns by which the steam cylinder is
connected with the bed frame in such man-

ner that they constitute the air-pump and
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conderiser substantially as herein set forth. -

2. The method herein described of actuat-
ing the cut-off valve of one steam cylinder
by a motion derived from the valve or valve

rod of the other cylinder substantially as
herein set forth. ' - ' '

3. The adjustable supplementa.ry ‘valve
(7) 1n connection with apertures or ports

(0) in the steam valves, by means of which

the steam can be worked at full pressure
throughout the whole length of the stroke
without disengaging the cut-ofl valves.

In testimony whereof we have hereunto

subscribed our names. |

R. . LOPER.
J. W. NYSTROM.

 Witnesses: -
H. C. MEYER, --
StepHEN H. Stmarons.
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