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To all whom it QY CONCerm:

-ciprocated With comparatively
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UNITED STATES PATENT

)JFFICE.

LUIGI D’ AURIA, OF PHILADELPIIIA PENNbYLVANIA ASSIGNOR TO TIIE
D’AURIA PUMPING ENGINE CO"\{[PANY OF OAMDEN NEW JERSEY.

P.UMP.

SPECIFIGATION forming part of Letters Pa,tent No. 603 884, d&ted Ma,y 10 1898

Appheetlen filed April 1'7, 1897 Serial No. 632 579,

(No medel )

Be it known that I, LUIGI D’AURIA, f01-
merly a subject of the Klnﬂ' of Italy, (but hav-
ing declared my mtentlon to become a citi-
zen of the United States,) residing in the city

and county of Phﬂedelphle State of Pennsyl-

vania, have invented certain new and useful
Improvements in Pumps, of which the fol-
lowing is a specification. -

My mventmn relates to 11q111d-pumps and

more par tlcula,ﬂy to the water end of duplet
pumping-engines in which the plunger is re-

oreat 1ire-
quency or high speed.

In the oper &tlen of liquid-pumps the recip--
rocating action of the plunger must naturally
cause the liquid column of suction to pulsate,

and when this pulsation does not correspond

exactly in every respeet with the reciproca-

tion of the plunger serious shocks or concus-

‘sions ensue, often accompanied by disastrous
Heretoforetoavoid thesecon-

consequences.
cussions 1t has been proposed to employ a so-

- called ““relieving-chamber” attached to the

~In this form of pump the location of the re-
lieving-chamber outside of the pump makes

30

~ bulk of the meehme, making it more awk-
ward and expensive for treneportetlon,es well |
as ontailing extra work in assembling the

35

40

suction-pipe out51de of the pump; but this
arrangement only affords some relief when

the pump is run at moderate speed. Besides

an addmonal cumbersome part that destroys
the symmetry of the engine and adds to the

partsatthe pleee where the pumps are erected
and this is especially obJeetloneble in the
larger sizes of pumps. Anadvance hasbeen
mede over this arrangement in another form
of pump in which eeeh pump-barrel is sur-
rounded vertically by an annular relieving-

chamber cemmumcetmﬂ' ‘with the suctlon-f
but in this eonstl uction the reliev- |

chamber;
ing- chambers are not in the best position to

| reduee the pulsation of the liquid column of

45

.50

etl uetlon 1tse1f 18, mereover, bulky,heevy,end-

suction and the consequent shocks to a mini-
mum, especially. when the plunger recipro-

cates with hi gh frequency or high speed, for

the reason that the suction hquld is still sub-

ject to a sudden change of direction when
acting in said relievin fr-ehembers, and the con-.

-

expeuewe, necessiteting two relieving-cham-

bers forasingle pump or four relieving-cham-
bers for a duplex pump..

In my invention the 1ehevmmehambe1 is
located substantially centr ally within the
pumps at the least distance from the suetion-
valves and is preferably made integral with

the pump-barrels and casing: and’ to avoid

any change of direction the suction-column

is made to discharge within the casing in a

general direction substentmllv in 1111e with
seld relieving-chamber. - It will be seen that
by this aarenn*ement the only variations in
the speed of the liquid column of suction are
those due to the changes to which the pres-

sure in the rehewnn-chembel may be sub-
ject during the streke of the plungers and

that due to the inertia of the comparatively

small mass of liquid contained in said cham-

ber, and as a consequence of this arrange-
ment and construction additional str ene'th 18

acquired by the pumps without inecreasing

either weight or bulk and the plunger can a,t-
tain the hlﬂ‘hest speed and reciprocate with
greatest frequency without induecing serious
pulsatlons in the liquid column of Suctlen
In the drawings I have shown my invention

es apphed to two forms of duplex pumps;
‘but it is to be understood that it is applicable 8o
to other forms of pumps as well, though I

‘have shown its application in the plesent in-

stance to the preferred forms.
In the dre,wmﬂ'e Flﬂ*ure 11s a side eleva-

tion, partly broken away, of a duplex pump

of smaller and medium sizes. Fig. 2 is a hori-
zontal section on the line 2 2, I‘1ﬂ 1. Fig. 3
is a central vertical seetlon Fw 418 a hou-—
zontal section on the line 4 4, Flb 3. Fig.5
1s a central elevation of the modlﬁcetlon

Fig. 6 1s a horizontal seemen en the une 6 0,
"Flﬂ’ 5.

Referrmw Nnow partmulerly to the d1 awings,
in which the same reference characters relate
to the same or corresponding parts in all the
views, A represents the pump body or casting
containing the pump-chambers B, in which

operate sulteble plungers C, pr efembly work-

ing in bushings D, secured to openings F in
centrel webs E of the casting, the said bush-
ings in the present instance being provided

. with ennuler flanges e, seated, respectwely
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in a recess formed in the webs E and each ] two sides of duplex pumps separately, and in

held in place by a suitable retaining-ring G,
bolted thereto. |

The lower and upper valve-decks H and I
are provided with suitable suection and dis-
charge valves a, three being shown in the
present instance for clearer illustration at
each end of the respective pump chambers or
cylinders; but of course any suitable number
may be employed, as desired.

substantially centrallylocated between the
two pump-cylindersis myimproved relieving-
chamber J, which chamber may be of any
suitable form, preferably circular in cross-
section, a8 shown. This chamber extends
from the lower valve-deck to the upper and is
preferably closed by a dome-shaped top 7, and
the sald chamber is also preferably formed

integral with the casting or the body of the

pump.- It will be observed that this chamber:
has its central axis substantially in line with
the center of the suction-opening K, at which
point the connection is made with the suction-
pipe, and that the inlet to this chamber is at
the least distance from and substantially in
the same plane with the openings to the said
suction-valves.

By locating the relieving-chamber centrally
within the pump-body and connecting it there-
to by means of the webs E and the partitions
L increased strength and stability are given
to the pump as a whole, because the union of
this chamber with the webs and partitions
serves to brace and support the ends and
sides of the casting as well as the valve-decks.

- Furthermore, placing the chamber within the

40
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pump-body in the manner defined makes a

self-contained pump and further contributes
to the symmetrical arrangement of the parts.

Again, in addition to obviating the objections |}

Incident to the use of an exterior chamber,
as hereinbefore referred to, when said cham-
ber is contained within the pump-body and
formed integral therewith, as preferred in all
cases, the number of parts to be transported
and to be fitted at the place where the pump
18 erected 1s materially diminished, thereby
diminishing the cost of transportation and
erection. |

The pump-plungers are preferably provided
at elther end with cored bosses £, to which |

the usual relieving - valves are fitted. The
discharge S is preferably a cored passage in
the body of the pump leading from an open-
ing in close proximity to the discharge-valves,
as shown in Figs. 1 and 5, thereby providing
a direct egress for the liquid.

Suitable hand-holes « and ¥ are provided,
as is customary in pumps of this character,
for the purpose of giving ready access to the
interior of the pump, the former in the cover

Y being utilized for replacing or repairing

the discharge-valves without removing said
cover and the latter, i, for the purpose of ad-

justing the suction-valves a.

Where the pumps are of very large capac-

ity, it may be sometimes desirable to cast the

Figs. 5 and 6 1 have shown a modified ar-
rangement of the relieving-chamber suitable
for such construction, where 1t will be seen

that the chambers J' are located upon the in-

/0

side of each pump-chamber, the suction-open-

ing K', asin the consiruction before described,
being substantially in line with said cham-
bers, so that the same result may be accoms-
plished, as already described. In this con-
struction it will be noted that with respect to
the pump as a whole the two chambers taken
together are centrally located, thus preserv-
ing the symmetrical disposition of the parts
of the pump with the same advantage inei-
dent thereto as set forth in relation to the

| construction already described.

By the use of my invention I am enabled
to increase the number of strokes of the plun-
ger per minute and to a very considerable ex-
tent improve upon what has been heretofore
thought the safe limit of speed.

| For the reasons already mentioned I con-

sider my present improvement a marked ad-
vantage over the prior art and therefore do
not wish to be limited to the exact construc-
tion shown, as the details may be varied with-
out departing from the spirit of myinvention.

I claim as my invention—

1. The herein - described improvement in
pumps, consisting in the combination with
the suction-chamber, of a relieving-chamber
located within the liquid end of the pump,
substantially in line with the general direc-
tion of flow of the incoming liguid from the

| suction-pipe, sald chamber having its inlet

substantially in the same plane with the open-
ings to the suction-valves, substantially as
and for the purpose set forth.

2. The herein-described improvement in:

pumps, consisting in the combination with
the suction-chamber, of a relieving-chamber

located within the liquid end of the pump,

substantially in line with the general direc-

tion of flow of the incoming liquid from the
suction-pipe and formed integral with the

pump-body, the inlet to the said chamber be-

ing in substantially the same plane as the
openings to the suction-valves, substantially
as and for the purpose set forth.

3. The herein-desceribed improvement in
duplex pumps, consisting in the combination

‘with the suction-chambers, of a relieving-

chamberlocated centrally between the pump-

chambers, and having an inlet-opening sub-
stantially in line with the general direction
of flow of the incoming liquid from the suc-

tion - pipe, and located substantially in the
same plane as the openings in the suction-

valves, substantially as and for the purposes

set forth. |
4. T'he herein-described improvement in

“duplex pumps, consisting in the combination
with the suction-chambers of the pump, of a
‘relieving -chamber located centrally within
‘theliquid end of the pump between the pump-
| chambers and substantially in line with the
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ﬂ'eneral direction of flow of meommﬂ‘ liquid |

from the suction-pipe, the inlet to said cham-

- ber being located subst&ntlally in the same

plane as “the openings to the suection-valves,

substantially as and for the purposes set

forth.

5. The herein -described 1mp10vement in

- duplex pumps, consisting in the combination

IO

~ chamber being located substantmlly in the

20

with the suction- chamber of a relieving-

chamber formed integral Wlth the liquid end_

of the pump and located centrally therein
between the pump-chambers, the inlet to said

same plane Wlth the openings to the suction-
valves, substantially as and for the purposes
set forth.

6. The herein-described improvement in
duplex pumps, consmtmﬂ' In the combination
with the suction- eha,mber and the valve-
decks, of a relieving- chamber located cen-
trally within the suetmn chamber, with webs
integrally uniting the said relieving-chamber

with the valve- decks and pump- body, thein- |

let to said chamber bémg located substan-

tially in the same plane with the openings to
the suction-valves, substantlally as and for
the purposes set forth. |

- 7. In a pump, the combination wﬂsh the

suetion - chamber and the suction and dis-

charge valve decks thereof, of a relieving-
chamber located substantla,lly in line with
the general direction of flow of the incoming

'11(_11]1(31 from the suction-pipe, having its 1111613 |

substantially in the same plane with the open-
ings to the suction-valves, and formed inte-

ﬂ'ra,l with the pump- body, and a cored dis-
-cha,rge -passage in the pump- body opening in.
the dlscharfre-valve deck substantmlly asde-

scribed.
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In tesmmonv ‘whereof I have signed my 40

name to this specification in the presence of

two subscrlbmn' witnesses.
LUIGI D’AURIA
Wltnesses -
R. T. FRAZIER
JOS. H. KLEIN
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