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(No model.)

To aoZZ whom it ey concert:
Be it known that.I, LUIGI D ADRIA for-

melly a subject of the Kmﬂ' of Italy, buthav-
ing declared myintention to become a citizen:

of the United States,residing in Philadelphia,

Pennsylva,ma hcwe mvented certain Im-

provements in Non- Rotative Pamping-En-
ogines, of which the followmm%aspeelﬁcatlon
- My invention consists of certain improve-
ments in the non-rotative pumping - engine

set- forth in my Letters Patent No. 493, 193

dated March 7, 1893, the object of my present

invention. bemfr to render the struecture more
compa,et than before and to dispense with the

necessity of any special foundation for the
engine, an object which I attain by so dis-
posing-the liquid-flow pipe forming part of

‘the ““compensator” that said ﬂow-plpe con-

stitutes thefoundation or quppmt for Lhe cy 1-
inder structure of the engine.
In the aceompanymﬂ' drawings, Figure 1 1s
a side view of a duplex non- rotative com-

pound steam pumping-engine of the charac-

ter to which my mventlon appertains and

illustrasing the novel disposition of the com-
pensator flow-pipe whereby the same 1s ren-

dered availa,ble as a foundation or support
Fig. 21sa tmnsverse section
on the lme x x, Flﬂ' 1. Figs. 3, 4,and 5 are

enlarged sectlons of the bdse or foundatlon_

strncture taken resnectwely,on the lines a a,
bb,and cc, Fig. 1. Fig. 6 is a side eleva-
tlon of a veltlcal (111p1e‘~;c non-rotative

invention, and Flﬂ'
same. |

In non- rotatwe pumpmn* engines of the
class to which my invention relates there is
employed in connection with each pump-cyl-

1s an end view of the

inder and its steam eylinder or cylinders a

compensator having & cylinder and piston
whereby a mass of liquid is set in reciproca-
tion for the purpose of compensating for the
varying pressure upon the power piston or
plstons due to the use of steam expansibly,
as is'set forth in my before-mentioned Letters
Patent No. 493,153 and in -my Letters Pat-
ent No. 446,435, dated February 17, 1591.

This 1‘601]910(3&131110‘ mass of liguid is contamed
mainly in a flow-pipe extending in the form
of a loop f1 om one end of the compensatmﬂ

com-
pound steam pumpmﬂ'-enﬂme emb()dymn' my |

cvlindei to the other, and as the mass of lig-

uid employed is canslderable a corresponding
length of flow-pipeis rendered necessary, and
this has been an objectionable feature of the

engine as previously construeted. Thusthe |

dependmn" loop formed by the low-pipeshown

in my previous patent, No. 493,153, required

a special pit or chamber for 1ts 1*eeeption and
materially increased the space occupied by
the engine. DBy my present invention, how-

cial foundation or support for the cylinder
structure of the engine, the flow-pipe &ervmw
this additional parpose.

In Fig. 1 of the drawings, 1 1epresents

‘high-pressure cylinder, and 2 a low- -pressure

cvhnder' of a direct-acting non-rotative com-
pound steam pumping-engine, 3 being the
pumping - eylinder and 4 the compensatmﬂ'

eylinder, the latter being interposed between

the pump-cylinder and the low - pressure
steam-cylinder. With the opposite end por-
tions of the compensating cylinder 4 com-
municate the ends of the looped flow-pipe 5;
but this loop instead of extending dlleetly

‘downward from the cylinder, as in my former

patent, No. 493,153, .18 1onﬂ*itudina11} flat-
tened or etpanded so that the main dimen-
sions of the loop are longitudinal, the termi-

nationsof theloop being bent upwmd forceon-

nection to the bmnche% on the com pensating
cylinder 4. | -
The engine shown in qu 1 and 2 is.a du-

_plex engine having the pmrts arranged in

pairs, as shown in I‘m 2, and ‘each of the

looped flow-pipes o COHSISEb of a casting hav-

ing a central web 6 interposed between the
upper and lower rans of the loop-and between

6o

ever, I am not only able to overcome thisob-
jeetion, but can also dispense with any spe-
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the vertical branches thereof these webs be-

ing suitably stiffened by sule ribs 7, and the

_Web% of the two castings being 11«&‘»‘1(115:r bolted

together at app ropmate mtermls by meansof

bolts 3, passing through tnbular sleeves 9, in-
terposed between the webs and firmly Seated

‘at each end upon a thickened portion of each

wob, as shown 1in Figs. 3 and 5. Cast with

each flow-pipe structure are pedestals 10,
which are suitably faced on the top for the
reception of the correspondingly-faced lower
portions of the various cylmder structures 1,
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2, and 3, and the upwardly-bent terminations

of the flow-pipe 5 are provided with flanges
11 and are similarly faced for the reception
of the faced lower ends of the branches on
the compensating eylinder 4, so that when the
cylinder structure is properly adjusted to the
bed or foundation formed by the flow-pipe
and the two are properly secured together
perfect alinement of the various cylinders is
insured, this result being attained in a sim-
ple, cheap, and expeditious manner. Certain

of the pedestals 10 extend downward below

the flow-pipe structure, so as to form feet 12
for the support of the same. By extending
the flow-pipe structure longitudinally be-
neath the cylinder structure of the engine I
am enabled to avail myself of the weight of
metal in said flow-pipe structure and of the
welght of the massof liguid contained therein
to provide a firm and secure foundation or
support for said cylinder structure, and I

have found in practice that the support thus -

furnished is so stable that the engine can be
placed upon any support eapable of sustain-
ing 1ts weight and can be operated without

- even bolting or otherwise securing it to such

support.
In Figs. 6 and 7 I have illustrated my in-

- vention as applied to a duplex vertical direct-
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acting compound steam pumping-engine, of
which 1* and 2° represent, respectivel y, high
and low pressure steam-cylinders and 4° com-
pensating cylinders, the pump-cylinders be-
ing below the latter and not being illustrated
in the drawings. In this case each flow-pipe
structure is composed of four sections—
namely, the curved portions 5°, connected to
and communicating with the compensating
cylinder 4%, the forked sections 5° and 5°¢, com-
municating, respectively, with the two curved
sections 5* of the cylinder, and the base-sec-
tion 59 containing the two transversely-
curved pipes 57, which form connections be-
tween the divided ends of the forked sections
5" and 5° of the structure. Both the upper
and lower ends of the structures 5° and 5° are
provided with flanges 11* and are faced for
being fitted to faced seats on the cylinder
structure 4* and base structure 59, respec-
tively, so that the proper setting up of the
engine is facilitated. By forming the flow-

pipe structure in sections casting of the same
13 facilitated and ready access to any and all
parts of the same is permitted, and like re-
sults are attained in the flow-pipe structure
shown in Figs. 1 and 2 by providing the end
portions of the same with detachable caps 13,

689,775

in which the looped ends of said flow-pipe
structure are partially formed.

IHaving thus deseribed my invention, I 60

claim and desire to secure by Letters Pat-
ent—

1. Adirect-acting pumping-engine, having
a compensator with flow-pipe for containing
a mass of liquid, said flow-pipe being dis-

posed beneath the cylinder structure of the

engine and serving as a support or founda-
tion therefor, substantially as specified.

2. A direct-acting pumping-engine having
a compensator with fiow-pipe for containing
a mass of liquid, said flow-pipe being made
in the form of a loop with interposed stiffen-
ing and connecting web, and disposed so as
to form a foundation or support for the cyl-
inder structure of the engine. |

3. A direct-acting pumping-engine, having
a horizontal eylinder structure, a compensa-
tor and a flow-pipe containing a mass of lig-
uid, said flow-pipe extending horizontally be-
neath the cylinder structure of the engine so
as to serve as a support or foundation there-
for, substantially as specified.

4. A duplex direct-acting pumping-engine
having a compensator with two flow-pipes,
each containing a mass of liquid, said flow-
pipes being disposed horizontally beneath the
cylinder structure of the engine so as to form
a foundation or support therefor, and lateral
bracesorconnections between said flow-pipes,
substantially as specified.

5. Adirect-acting pumping-engine, having
a compensator with flow-pipe containing a
mass of liquid, said flow-pipe being disposed
horizontally beneath the ecylinder structure of
the engine, so as to form a foundation or sup-
port for said structure, and having pedestals
upon which the said structure rests, substan-
tially as deseribed.

6. A direct-acting pumping-engine having
a compensator with flow-pipes containing a

mass of liquid, said flow-pipe structures being
disposed side by side and constituting the

foundation or support for the cylinder strue-
ture of the engine, transverse bolts whereby
satd flow-pipe structures are connected to-
gether, and sleevesor filling-piecesinterposed
between said flow-pipe structures.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. - |

- LUIGI D’ AURIA.

Witnesses:

F. K. BECHTOLD,
J0Ss. H. KLEIN.
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