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UNITED STATES

PaTENT OFFICE.

WILLTAM DAVIS HOOKER, OF ST. LOUIS, MISSOURL.

DOUBLE-ACTING PUMP.

| SPRECIFICATION forming part of Letters Patent INo. 349,047, dated September 14, 1886,

 Applieation filed February 6, 18286. Serial No. 190,987,

To all whom it may concern:
Beit known that I, WIirLriaM DAVIS HOOK-
ER, a citizen of the United States, residing in

the e¢ity of St. Louls, in the State of Missouri,.

haveinvented certain new and useful Improve-
ments in Double-Acting Pumps; and I do de-
clare the following to be a full, clear, and exact

- description of the invention, such as will en-
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able others skilled in the art to which 1t ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to the letters and figures of reference marked
thereon, which form a part of this specifica-
tion.

My invention relates to double - acting
pumps, and is designed more especially for
tire-engines. -

The object of my invention is to produce a
powerful, simple, and cfiicient double-acting
pamp ca,pable of producing a very high vacu-
um and torunat a very high speed, whichare
points of great importance and utility in steam
fire-engines, where rapidity of action is essen-
tial to good work. 'To accomplish these ends
I proceed to constructand combine the mech-
anism hereinafter set forth, and pointed out in
the claims.

The accompanying drawings illustrate what

I consider the best means for carrying my in-
vention 1nto practice.

Figure 1 is a vertical section ol the pump,
taken through the center of the induction and
eduction passages. Fig. 2isa vertical ecentral
section of the puip, taken at right angles to
Fig. 1. Fig. 3 18 a plan view with the cover

and pistons 1em0ved and the valve-chest of

the boiler feed-pump removed to accommodate
the figure to the sheet. Iig. 4 1s a detail of the
water- -gage. Iig. b is a transverse section of
the pump through the upper set of valves.
Fig. 6 1s a tI‘&HSVEl‘Se section of the pump,
taken just below the upper valves.

Similar letters of reference indicate corre-
sponding pfuts in all the views where they
oceuyr.

- Aisthe body or cylmdel of the pump, which

 iscast mtegl al with the followmfr named parts:

. 90 1

the ends « a, the partitions a ', which sepa-
rate the induction from the ecluctwn chamber,

the valve-seat partitions o’ ¢* @ @, the me—
ing-barrel A”** of the boiler feed- pump and in
the same piece is made the central projection

{No model.)

or bored portion, A%, of the body, in which
the barrel is held, and which affords enlarged
annular spaces ¢ in the pump-cylinder oppo-
site the induction and eduction ports, to allow
free entrance and exit of the water. -

held against their seats by springs &' 0’, tend-
ing to keep the valves always closed, but per-
mlttmc- them to open to admit w ate1 at the
proper time. These valves are arranged at
| the top (or near the top) of the pump, and at

pump double-acting. The eduction -valves
(marked ¢ ¢) are mmﬂarly arranged, but are
equipped with springsc’ ¢, whleh rest agalnst
the back of the valves, and tend to force them
in toward the center of the pump.

Openings are madein the shell of the pump,
'through which the valve-stems mounted upon
plugs «', for covering sald' openings, are in-

- serted. Throucrh these openings the valve-
seat partitions are trued and prepar ed to re-
ceive the valve-gseats.

The ends of the pump are marked « «, and,
as above stated, are cast integral Wlth the
| pump- -body. Overtheseends, which aretrued
and faced up, are placed the covers A/, which
are provided with projecting edges or flanges

secured. The flanges or projecting edges pre-

| between the head or cover and the ends. The
cover at one end 1s provided wibth two stufting-
boxes, d ', the former being for the piston-rod
D of the main pump, and the latter, ', for the
piston-rod D’ of the boiler feed- pump
The main pump-barrel C Is a separate piece
from the body of the pump, and 1s provided
with a shoulder, C*, which bears against the
edge or rim of extension or projection A*,
which is bored true to receive it. The upper

which rest. under the cover A’ at Lhe nppel
end of the pump, and are pressed upon by
‘gaid cover, and the barrel C is held firmly be-
tween the cover and the part AX.

L

cast in the partition of the pump-body inte-
oral therewith, and gives not only a reliable
and compact stl uetm e, but simplifies the con-
struction and renders 1t unnecessary to- bolt
the same to the pump-body, asi1s usually done,

(o

-

The valves b D are the ind'uction-valves, and

«, and are fitted over the ends and properly

vent the packing from being blown out from

. end of the barrel 1s pwwded with lugs C**,

The barrel A** of the boiler feed-pump is
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| or near the bottom also, so as to make the
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~ The piston-rods D D" are yoked together, as

 shown at &%, The valve-chest «**¥, which is se-

cared. to the body of the pump in proper rela-

tion‘and eduction valves, as shown, and oper-

- ates in the mauner well known in single-act-
. Ing pumps. This pump connects with a suit-

~ able water-supply and. with the hoiler, and

~glves the force-feed to the circulation, as de-

SRR 1o seribed in an application filed by me on the

 27th day of January, 188G, Serial No. 189,944
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discharge side of the pump..

ways sceks to rise above water, being the
lighter of the two fluids, T have connected
the top of the discharge portion or side of the
pump with the top of the air-chamber ¥’ by
first an opening or bore, /, and a tube, 7/, suit-
ably formed and jointed, extending up into
thealr-chamber to near its top.
1s infroduced into the pump in the water will
be driven into the air-chamber, which will be-
come filled with compressed air, and will take
all the pulsations and movements of the water
and prevent the same from being communi-
cated to the water in the hose, thereby caus-
Ing throbs or pulsations in the hose, and caus-
Ing the stream thrown from the nozzle to be
unsteady and irregular, as is so observable in
most {ire-engines. -

In my device the pulsations and throbs in
the hose and the unevennessof the stream are
entirely overcome and a steady strong stream
1s maintained. As will be noticed, the dis-
charge-passage I' conneets with the discharge
side of the pump about mid-height thereof, so
that the opening / into the air-tube 77 is above
sald discharge-opening. Thisprevents anyair
from flowing out with the water, but it will all
rise through the air-tube into the air-chamber.
‘Theair-passage f /' is connected to the extreme
top of the discharge-chamber of the pump,

‘while the air-chamber IFis set over the dis-
charge-opening, which, as stated, connects {o |

Theairwhich-

349047

1nto the air-chamber:is ‘connected to Llle dis- 85
charge-chamber at some point below the top of R

at the proper height to insure that when the
water falls below it thereis the proper amount
and compressionof airinthe chamber IV. This
gage consists of a glass tube, (1, closed at the
top and provided with a metalliec base, which
may be screwed 1nto the pump and bring said
tube G 1nto communication with the discharge
side of the pump. A metal case, IT, with a

| the discharge-chamber at a point down its =
i length,  Now,the air which is in the water
. y Ol i which 18 passing through the pump will col-

- tionto the barrel A%, contains the usual indue- -

75

1ing ouf through the fl;ischaélige-;@pening:—f—-tlmt? ERELERER RS
18, such as have an air-chamber over the dis- 8o
| charge-opening, as ‘mine is, but without the:
air-passage / /', leading from the top of the =+ =
discharge-chamber to the top of the air-cham-
ber—and in pumps in which the alr-passage
85 i

the discharge-chamber, the separation of the i
airfromthe water isnot complete, and theop- =~
cration of thehoseisnot easy and even, but the R
airstill remaining in the water will: cause it to g0
throband pulsateand giveanirregular stream. = =~
To admit the requisite air for charging this
air deviee, I place a small air-cock inthe sue-
tion of the pump, which may be opened to
admit air with the inflowing water. Thiseock gz
1s marked ¢, and is shown under the suction-
‘o ascertain when the air in chamber IVis =
at proper compression and asufficient bodyis
i} therein contained to effeet the desired end jco
~above mentioned, I place a gage or test tube
| 1n the discharge side and connect it therewith

105

L1

longitudinal slit, %, is placed over the glass

tube, in which the glass tube is packed at the
bottom, so as to make a water-tight joint.
The metallic base which serews into the pump
1s preferably formed with or upon the me-
tallic case, as shown in Tig. 4. The pack-
ing 1s held in said parts in the manner shown
in IFig. 4. Now, with this gage secured in
place, as shown, and the air-charging device
in operation, the height of the water in the

tube G can be observed through slit %, and

when the water sinks below the mouth or en-
trance to the tube the water from said tube
wiil flow out and the tube be filled with air.
When thus conditioned,the amountand degree
of compression of air in the chamber is just
right to destroy and avoid the pulsations in
the hose and the unsteadiness of the stream
before referred to, and the cock ¢ can be closed,
to be again opened when the water again rises
in tube .  Thisair-charging device and test-
tube can be used with good effect upon any
pump.

In ease the pump is drafting from a hydrant

1T
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leet at the top of the discharge-chamber, and

| 'in my invention it is allowed to pass off into =
the top of the air-chamber, so that noairwill =~
pass outof the discharge-chamber at theopen-
| Ing made for the water, but will all flow up
|'1nto the top of the air-chamber through the
passage f f'. In pumps which depend upon =
e _ . . | the escape of ‘air from the water as it is pass-
S -_ - The PISE(}H D:E:a- WhICh IS attached to -l'ﬂ(].: D g
: - ;ﬂllil WOgI‘;I{Seiéll; 1)&11610,18 fOl‘émiegdzwiéth a thread-
~ed hub, Z, formed with one of the end plates,
7. Upon this hub screws a cone, X, whieh |
~1s internally serew-threaded. A reverse cone,
- N, is set upon the exterior of cone X, and
. serves to expand the packing-rings X% Both
-+ the packing-rings and the cone X' are split or
cub 1nto two or more part cireles, so as to be
‘readily expanded. The cone X is integral.
~In the ends of cone X are placed two or more
‘pins, 2, which enter holes in follower or plate
7 and prevent the cone N from being turned
by the movement and work of the parts. Out-
. side of the follower or plate /* the end of the
¢ piston-rod is provided with a nut or nuts, as:
. shown, to hold the piston upon the piston-rod.
- By serewing cone X farther up onthe hub the
packing is spread and its wear compensated.
for.
. Bisthe induction or suction port, and F is |
~ the eduction or discharge port.
- 'The air-charging deviee is applied to the:
R 35 ~ Recognizing the principle by which air al- |
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|
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where the water is under pressiire the air-cock
e would leak water and not admit air. To pre-
vent this, I place the air-cock in the top of the
cylinder-cover and provide a check-valve
which will automatically close against the
egress of water, but will admit the air. The
check-valve 1s located between the air-valve
and the cover, as shown 1n Fig. 1, where & rep-
resents the air-valve, and / the check-valve.
It is evident that many modifications and
alterations may be made in my device without
affecting its working materially. Some of the
parts can be used without the others. As
already stated,the air charging and testing de-
vices are applicable to other pumps. A dif-
ferent form of valve might be used or a differ-
ent means of mounting said valves employed.
I preferably divide the packing and the split
cone into four part circles to get the best ex-
pansive effect. The packing-rings are pref-
erably of fibrous material with soft elastic rub-
ber backs to allow for any inequalities from a

true circle as the split cone is pressed out
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against the packing.

Having thus described my invention, what 1
desire to (,lfum and secure by Letters Patent
18—

1. Ina double-acting pump the combination,
with the outer and inner shells cast integral and

having a eentral inward projection forming on

theinterior of the inner shell a support for the
pumping-barrel and adivision between the up-
per and lower valves, and upon the exterior of
sald 1nner shell enlarged openings,as a* a’,for
the suction and discharge of the pump, of the
pump - barrel, as descmbed and the pump-

heads, one of which holds sald barrel in place. |

| ter out through the discharge-opening,

2. In a double-acting cylindriecal pump, the
combmatmn with the discharge-chamber com-
mon to both actions of the pump, and a dis- 40
charge - opening at about mid-height of said
chamber, of the air-chamber located over the
dlscharge opening, and an air-passage, as f 17,
connecting the extreme top of the discharge-
chamberwith thetop oftheair-chamber,where- 45

| by the air in the water will all escape thmugh

said passage f /" without passing with the wa-

as set
forth.

3. The combination, with the pump-cylinder 5o
having the discharge-opening below the top of
the discharge-chamber, and the air-chamber,
as described, of the tube and opening or pas-

sage connecbma the top of the discharge-cham-

ber with the top of the air-chamber, and a 55
olass test-tube open at the bottom fmd closed
at the top and sides, and connected with the
discharge of the pump at a point below the
tube or opening , a8 and for the purpose set
forth.

4. A pump having its ends cast integral with
the shell, and also ha,vmg a barrel for the boiler
feed-water pump formed directly in the body
of the pump and integral therewith in-one of
the dividing-partitions, and a valve-chest for 65
said feed-water pump, seemed upon the out
side of the pump.

In testimony whereof I affix my signature in
presence of two witnesses.

WILLIAM DAVIS HOOKER.

Witnesses:
CHARLES MAG EL,
C. D. GREENE Jr.
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