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- To all w?wm it may concern:

Beitknown thatI, IIERMAN A. J ]jN SENIUS

a citizen of the Umted States, and a r e_su_lent '

of Camden, New Jersey, have 1nvented certain

Impr ovements in Vertical Direct-Acting En-
gines, of which the. follownm is a spemﬁca-

-tlon

- My invention 1elatefs to celtmn improve-

~ ments in vertically-arranged direct-acting

pumping - engines 0f the tmple e‘cpansmn_'

type.

balance the wewht of the several pistons, so

~ that the engine will act uhiformly. This ob-

ject I attmn in the following manner, refer-
ence being had to the accomp(xnymn‘ draw-

| ings, in Wthh——-

20

engine, pmtly in section.

Flﬂ‘llle 1is a view in elevatlon of the steam
end of a vertical triple-expansion pumping-
Fig. 2 is a front
elevation of Kig. 1, partly 1 in sectlon : and Fig.
3 is a view of a modlﬁcatlon of my 1uvent10n

I have shown my invention n.pphed to a
triple - expansion duplex pumping - engine.
The two engines are identieal, and in the fol-

lowing descuptlon I will allude to. only one_

 of the engines.
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It will be understood that my 1nvent10n e.:m

‘be applied to other than duplex engines and
the engine may have one or more eyhndels |

‘A A are the standards supporting the steam

portion of a pumpmfr- engine in the present

instance. |
- BB is the hwh pmssuw c¢ylinder.

low-pressure cylinder.

supporting the eylinder C, on which is maunt-

ed the eylinder B. By thIS construction I
am enabled to gain access to each of the cyl-

inders; and while I prefel to use this con-

struction it is not essentialin carr y'm goutmy

invention.

Each of the cyhndels B, O and D is Jack-.

eted. Thesteam entels the ;]acket of the cyl-

inder B through the pipe & from the main

steam-supply pipe E, and steam is exhausted

from the J&ert of the cylmde1 B through the |

cylinder.

The obJeet of my inv ention is to COHHtBI--

Cis the 1ntermed1ate cylinder, and D is the
. The cyhndel D is
mounted directly upon the standards A, and
supported by this cylinder is a standard A,

" plpe 2’ into Lhe ]acket of the cylmde1 b A

redacing-valve ¢ in this pipe controls the
passage of steam therethrough and regulates

50'

the pressure of steam in the eountel balanunn -

the cylinder C with the jacket of the cylinder
D, and the jacket of the cylinder D is con-
nected by a pipe e* to an automatic pump E’

or trap, which calues ofE all water. of Con-
densation.

b is the piston of the hlﬂ"h-p]: essure eylinder
B, ¢ is the piston of the intermediate cylin-

A pipe €3 connects the jacket of
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der C, and d is the piston of the low-pressure

oyhnder D. These eylinders are connected -

by a rod F. Extending from a piston d is a
planger d’', which enters a cylinder G, secured
to the unde1 side of the cylinder D, ‘and this
cylinder communicates with the pipe é*
throngh the pipee’. A piston-rod F’ extends
from this plunger d’ to the pump-plungers.

| The plunger d' has suitable packing d? and

the area of the plunger is figured accmdmn‘
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to the diameters of the several cylinders, so

as to counterbalance the weight of the un-

balanced moving parts of the engine, such as

the pistons, 10ds &e.

I find that I can obtain sufficient pressure
from the steam utilized in the jackets of the
several cylinders to eountelbalmce the pis-
tons. -

1T I*are the vahes of the several cylin-
ders B, C, and D, and these valves are con-

neeted by rods to valve mechanism J, actu-

‘ated by a projection on the piston-rod F. It
‘will be understood, however, that this valve
mechanism does not form a pmt of my pres-

ent invention. -
It will - be understood that ‘while I have

shown my invention as applied to a triple-
expansion vertical en gine, either single or du- -

plex; it may be used in connection W11311 one
or more cylinders vertically arranged with-

out departing from my invention.

I'ig. 3 is a view showing the counterbal-
anelnn'-cyllnder G’ dir eetly under the lower-
most cylinder of the series, but supported 1n-

rod by two piston=r ods d‘”’ d® and the piston
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dependently thereof, the piston of the lower- |
-most ¢ylinder being conneeted to the pump-
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of the counterbalancinﬂ'-eylindel being con-
nected to: the cross-head by a rod d*’ 63
clearly shown. -

I claim as my invention—
1. The combination of a steam-engine hav-
ing one or more cylinders ver tically arranﬂ*ed

said cylinders being jacketed, another ciylm- 1

der having its mterlo.. conneeﬁed by piping
to the Jackets of the above-mentioned cylin-

ders, a plunger in said other cylinder opera-
tively connected to the pistons of said cylin-

ders, the steam from said jackets acting on |

the plunn'er in said eylinder to counterba,l-
ance the weight of the unbalanced moving
portions of the engine, substantlally as’ de-
seribed.

2. The combination in a triple-expansion
engine having the -cylinders vertically dr-
mnf‘fed of the three cylinders, each cylinder
belngJaeketed,plpes forming communication
between the several jackets of the cylinders,
a cylinder under the lowermost eylinder and
connected by piping to the jackets of the en-
gine-cylinders, a plunger extending from the
plston of the lowermost cylinder and work-
ing in the cylinder communicating with the
jackets said plunger being actuated by steam
from said Jael{etb to eounterbalance the

weight of the unbalanced moving portions of |

the engine, substdntla,lly as descmbed
3. The eombmatlon in a triple-expansion

~engine having the cylinders vertically ar-

35

ranwed of the three cylinders, one mounted
above anathel each eylinder being jacketed,

a steam- wpply pipe, a pipe leadmcr from the
steam-supply pipe to the jacket of the high-

- pressure cylinder, a pipe communicating the

40

jacket of the high-pressure cylinder with the

Jjacket of the mtermedlate cylinder, a pipe |

forming communication between the jacket

of the mtel mediate cylinder with the jacket .

of the low-pressure cylmder a pipe leading
from the jacket of the low-pressure cy linder
and connected to a suction-pump, a cylinder
secured to the under side of the  low-pressure
cylinder and connected to the pipeleading to

 the pump or trap, a piston for each of the high,
intermedate and low pressure eylinders, said
‘pistons béing connected together, a plunger

connected to the low - pressure piston and
working in the cylinder coupled to the jack-
ets, and a rod coupling the said plunger to
the pumping mechanism, substantially as de-

 scribed.

4, The combination in a triple- expansmn
engine having the cylinders vertically ar-
mnged of the three cylinders one mounted
above another, each eylinder being jacketed,
a steam - SUpply pipe, pipes connectmo‘ the
several cylinders, a pipe leading to a pump

or trap, a cylmdel under the lowelmost cyl-

inder of the series, a plunger in said ¢ylinder
for counterbalancing the unbalanced mov-
ing parts of the engine, said cylinder being
connected to the jackets of the engine- eyh_n-

~ders, and a reducing-valve for regulatiﬂg the

pressure of steam in the counterbalancing-
cylinder, substantially as described.

5. T'he combination in a steam-engine, hav-
ing one or more cylinders vertically arranged,
said cylmders being jacketed, acylinder con-
nected by piping to the Jaekets of the engine-
cylinders, and a plunger in said cylindel coul-
pled to the pump- -rod and to one of the en-
gine-pistons, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. . -
HERMAN A. JENSENIUS.
Witnesses: o

WiLt. A. BARR
JO0S. H. KLLEIN.
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