~ Ne. 677,217, Patented June 25, 190l.
' - E. M. IVENS. |

PUMP BATTERY SYSTEM.

| (Application filed Dec, 13, 1898.) ' :
(No Model.) , 4 Sheets—Sheet |.

Y A
Qe 1“1\. h

&
e

™ y
\
% ‘““tumtmmiﬁ'f"?,

W =X,
#ﬂl w{ &2 N |
| G- ___ Y
\ N A

@%h

WITNESSES": . INVENTOR '
I eZeiie y 4 -

s, L acat /a4 ) A Sty Es

-4  ATTORNEYS

THE NOHAIS PETERS €O, PHOTO-LITHO,, WASHINGTON, D, C.



No. 677,217. '  Patented June 235, 190I.
- E. M. IVENS.

PUMP BATTERY SYSTEM.

* (Application filed Dec. 13, 1898) o _
(No Model.) | - 4 Sheet_s—-Sheat 2.

S
YN ©
s N AL,
f/’;/:-:_,::_: "“z =
e A A
Hl ff/-{ff M
- fl[‘r \l ;3
NN Z
\ \\‘--.___,..
:}: _‘.:-..___,--* e
NS — -
Lo == N
\p

"f.rfr.r.r{
A .

INVENTOR
Fldmurnd Jilveres

ji-'—’* ATTORNEYS

- THE MQRMS PETERS CD., PHOTO-LITHD,, WASHIHﬂTl:iH. D C.



Patented June 25, 1901,

~ E. M. IVENS.
PUMP BATTERY SYSTEM.

~ No. 677,217

4 Shae*t_s--,-Sheat 3.

(Application filed Dec. 13, 1808.)

(No Model.)

—

) 7

i _1 MLl gy

PN

%,////

/

//\%\
A

3
..////\\\

.....

H 6»: ?:-

T

7/
.24

T

C

T e —— ———— e —
e _ - T T T Ty
Th
“ll

il I

— — —— el e

R

INVENTOR

- Hamzcied I-Tveies

- WI/TNESSES




No. 677,217 '_ Patented June 25, 1901.
g " E. M. IVENS. _
PUMP BATTERY SYSTEM.

(Application filed Dec. 13, 1898.)
- (Ko Model.) --

4 Shaets*—-—Shaet' 4.

- I

] T ZZAlL

| IH :I""““ "ﬁ

cm WW/ i mumummum mnmmW ﬁ
= ﬂ\\? il

= i

| o IW,\ L
X X 3\‘5

‘*':\\“-
B
b i g
] ==
|
l
|
|
I +
/I/ e it i
/ i.-"r §
==
/ -
Y T
/ r !":
./ -
/
° /
1 | E
-
I p—
ll_i ! l
=
\ B
\ =
\
\
\
N,
\
\\1
““““““ =
LY, RN
€—=~—==T "\
S TN _-
!I'.'_'""' e —— el e — i S - -
B F—
WITNESSES : | | INVENTOR

ST e oico - Edmwnd%]vem
o . j ATTORNEYS

THE MORRIS PETERS CC., PHOTO-LITHO., WASHINGTON, D £,



UniTeD StaTes PaTenT OFFICE. B

EDMUND M. IVENS, OF NEW ORLEANS, LOUISIANA.

PUMP BATTERY SYSTEM.
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To all whony 1t MY CORCEPTL:

Be it known that I, EDMUXND M. IVENS, re-
siding at New Orleans, in' the parish of Or-
leans and State of Louisiana, have invented

5 certain new and useful Improvements in
Pump Battery Systems, of which the follow-
ing is a specification. )

This invention relates to an improved bat-
tery system of pumps for raising water for

to irrigation, drainage, dry-docks, &e., the gen-

eral arrangement of each battery and the
~ structureof the pumps included therein being

disclosed in my copending application, Serial

No. 677,829, filed April 106, 1398. .
My present invention relates more specific-
ally toimprovements in the detailed construc-

15

tion of the several parts constituting the com-

plete structure of the system and the pumps
forming an interdependent part thereof,

20 whereby the structure of the said complete.
~ system is rendered the more economical, |

from which better results can be obtained

than by the form heretofore disclosed, the

capacity of the pumps: be increased without

25 additional fuel expense, and in which the sys-
tem will be rendered the more stable.

My invention relates, first, to certain de-

tails of construction of the base or bed-sup-
port for the pumps; second, in the arrange-
30 ment of the pumps, particularly referring to

the pump-disks and the valve mechanism In
the 1ift or induction pipe, and, third, to the
manner of journaling the pump-shafts, all of
which coact and combine to improve the sys-
35 tem described in my other application before
referred to. o | - |
The invention consists in the peculiar con-
struction of parts and detailed arrangement
thereof, such as will be first deseribed and
10 then specifically pointed out in the appended
claims, reference being had totheaccompany-
ing drawings, in which-— | |
Figure 1is a diagrammatic elevation of my
improved pump battery system. Fig. 2184
15 transverse section of the said pump adjacent
the driving-wheel.
animproved form of channel-iron supporting-
base or bed. Tig. 41is a side elevation there-
of. TFig.d is a transverse section on the line
zo 5 5 of Iig. 3. _
is a side elevation, and ¥ig. 8 i3 a transverse
section on the line 8 8 of Fig. 6, of a modified

Fig. 318 a plan view of

Fig. 6 is a detail plan, Fig. 7

form of the said supporting-base.

Fig. 16.

of larger diameter to

|

longitudinal section of one of the middle-
pump journal-boxes. Fig.10isasimilarview

' of one of the end bearings for the drive-shaft.

Fig. 11 is a transverse section on the line 11
11 of Kig. 9.

_ Figs. 12 and 13 are horizontal
plans illustrating the lower half of one of

the middle and one of the end pump journal-
bearings.

Fig. 14 is a transverse elevation

IFig. 9isa

35

60

of one of the pumnps, taken on the parting-line

of the two half-sections and illustrating the

improved construction of the pump-disk. ¥ig.
15 is a cross-section of one-half of the pump-

chamber and the disk portion on the line 1o

15 of Fig. 14. ~ Fig. 16 is a longitudinal sec-

tion of the intake or lift pipe with the vent-
valve and the balance mechanism therefor.
Fig. 17 is a plan view of the parts shown 1n

Tn my other application referred to a series

of pumps are shown mounted upon a base
. supported upon cribbing, which base consists

of a series of bottom longitudinal channel-

bars and transverse channel-bars to which the
‘pump - casings are secured, the two sets of

channel-bars being securely bolted to form a
permanent base. R

In the pPaCtxlcal appllcation Of. -_ lny. inVe-n__

70

75

80
tion it is necessary in the constructionof a

suitable bed for four large pumps each hav-g" o
ine a diameter of, say, thirty inches to pro-

vide longitudinal channel-bars fifty-one feet e
long. ‘This length of bars is found both in-
convenient and expensive to manufacture in

single lengths. Furthermore, in the use of a.

battery of pumps such as described it is

sometimes desirable to equip the jack or

drive shaft with drive-wheels of different di-

necessary when a pumping system has been
originally set with a six-foot drive-wheel to- =

Qo
‘ameters, and in assembling of the pa,rts-:con_-jé;_?__;_;
stituting the complete systemn 1t is alsode- -
sirable on the score of economy or strength. -~
to place the drive-shaftas closely to thesup-
porting-body as possibie. It has been found -

95 .

remount the pnmps on Lhe-channel-i_-jt:on;.b'age_' :;, B
or bed when it is desired to use adrive-wheel -

bed at the bottom.

enable it to clear the

00

In my present arran gement of the bed the -
same is made, first, ina manner toreduce the

cost of construction, and, second, with such
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. economy of construction to produce a more | be readily interchangeable if used either for

IO

20

25

30

35
“bars 1 1%,

stable arrangement of the parts.

The lonmtudmally-mran oced channel-bars

are made 1n sections 1 1*, the inner or adja-
centends of which are joined to the pit-cast-
ing 2, extended transversely to the bars 1 1°
and at a point directly under the jack or
drive shaft.  The casting 2 has its bottom
dipped sufficiently below the base of the lon-
gitudinal bars 1 1* to permit the rim of the
drive-wheel movingin a plane below the base

of the pump. This arrangement of the pit-

casting provides for bringing the jack-shaft

-and the continuations thereof that pass

through the pumps low enough to permit the
pump-casing being ‘attached directly to the
tt'ansversely - arranﬂ‘ed channel -bars 3, as
clearly shown in Fig. 1. The pit-castiug 218
detachably connected to the channel-bars
11* in anyapproved manner, but preferably
by forming the boxes with lateral horizontal

flanges to receive the ends X of the chan-

nel-bars, which ends are held to abut the
side walls of the pit, as clear]y shown in
Fig. 4. |

The central transverse pit serves a double
funection of acting as a tie for joining the in-
ner ends of the bazs 1 1% and also asa dip to
permit the drive-wheel being brought to a
lower plane than can be Dosmble In the form
of bed shown in my other application and
when made of sufficient depth permits the

use of different-sized drive- wheels, 1t being

understood that pits of different depths can
be made to be interchangeably joined to the
To protect the rope-drive, the pit
is made solid at the bottom, the 31des, and
the front 1o keep.water f_lom the rope; but

its rear end facing the engine is made with

a depression or opening to allou for the tree
play of the belt or rope. - - -
It is myplacmce when a larger duvez wheel

than eight feet is required on a battery of |

- pumps havm_.,, say, diameters of thirty inches

~each to lower the pit or casting down under

the channel-bars 1 1° sufﬁcwntlv to keep the

central line of pumps as low as possible and

not require raising the same for a larger ‘rope-

o ;dll’i’ |

.:50.

“of an operative

55

6o

- provided a svbtem tormed of sectlonal jour-

' &hﬁft
several pumps and to admit of the ready dis-

In my apphcatmn Seiml No. 677, 829 ﬁled

April 16,1898, a special form of shaftmn‘ and
‘clateh mec]mnmm is provided, Wheleby the

several pumps can De separately set in or out
condition without affecting
the others and without stopping the drwe-
To facilitate such operation of the

connecting of any one or more sets of the
JOllfllﬂl bedllll os or boxes in-the complete se-

ries during the running of the system for re-

pairs and thr ough ad} ustment of parts, T have

nal-boxes pmtlculmlv adapted for my. form
of pump-battery, the construction of which is
illustrated in detail in Figs. 9 to 13. The
journal-boxes are all made in halves, and the

the middle or end pumps of the battery.
Each box comprises semicircular bottom and
top sections B B', the two having a combined
diameter substantially that of the shaft-open-
ings in the end walls of the pump -casing,
through which one end of the said journal-
boxes pass when set for use, as shown. The
pump end of the box-sections B B’ each have

flanges I, whereby the boxes can be conven-
1ently made fast to the side & of the pump- .

casing. Iach section has a horizontal flange
(=, whereby the,two sections ean be securely
bolted to each other. The outer ends of the
sections B B’ terminate in flanges H, to which
the flange of the stuffing-box half—-seemons C
are adapted to be bolted, said sections C also
having a horizontal flange I, whereby they
can be bolted to each other.

D D indicate the half-section gland mem-

bers, which. fit the boxes C and which are also
provided with securing-flanges . The en-
tire box is planed a,nd turned to m ake an air-

tight fit. |
@ indicates the babbitt pachw or bearing

faces.
By constructing the boxes in the. manner

stated the top members can be easily removed
and the shaft mounted in its position resting

75

3o

QO

95

on thelower half-box sections. I'he end bear-
ings on the outer pumps are formed in the

same manner, except they consist of the box-
sections B B’ only, the stuffing-boxes and 1c
In its end bear- o

glands C D being omitted.
11:1@'-1)0163 the ﬂa,nwe ends H of the members

B B are bolted to the cap-plate M.

100

It is-
manifest that this end box B B" ¢can be used -
as an inner journal-box by simply removing o
the cap M and shoving the box and frland_"t"’ B

members-C D to connect therewith, as will be

mld 13.

In transverse Sectlau the pal ts B B’ have_’
flanges b, which when turned uppermost act -

‘clearly understood by refelenee to I‘m‘s 1z

110 . ..

as oil-holders and when turned down serve - .

as bracket-supports, the lubricant-opening =~ = =~

passage b? in the Jatter posn;mn bemn' held-__*h._i__"—.;

plugged.

IIavlnn‘deSf*ubﬂd the detmled COH%LI uctwn o
of the bed or supporting-base and the man-

ner of mounting the pumps thereon, I shall

now proceed to deseribe the lmpmvements

relating to the puinp-disks and the vent-valve

120 -
devu,eb which form an essemml featme of
this mventlon L |

In the present form the disks ma,y &1::0 be
made of two sections; but they differ from =
the disks disclosed m my other application:
in the following respect: The annexeddraw- -~ - - -
ings show the .-,umnﬂement of a disk particu-
_latly adapted for a four- -wing double suction- .
pump, the said disk hdunn‘ four wings, the
exact shape and the ('_,0116]:1131011 of Bhe Sev-
‘eral parts thereof in combination with the

induction and eduction openings being im-
portant factors in the present eonstr action of

‘several parts of such boxes are so made as to | my pump.

105

125 -

130 '.
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‘the axis of the disk and
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By referring now to Fig. 14 it will be seen
the wings 20 of the disk are each arranged
eccentrically to the axis of the said disk, and
each wing has its impact or outer face 21
curved on a true circle, the center of which
lies on an imaginary line (indicated by x)
taken diametrically through the axis of the
disk, and theinner end of the surface 21 ex-
tends beyond the central axis of the disk and
begins at a point where the line intersects
the said hub, while the outer end of the sev-
eral disks 21 terminate at the full diameter
y of the entire disk, the said outer end of
each wing, however, overlapping the inner
or head portion of the surface 21 of the ad-
jacent wing, as indicated by the line 0 in
Ifig. 14. |

The web portions 20% of the wings 20 have
apertures 20¥, that lie in a plane with the in-
lets 20¢ at each side of the disk. By form-
ing the wings in the manner decribed it will
be observed that I provide, as it were, an
open disk to allow for a free passage of sand,
&e., through the inside and upon each side
of the web portions of the wings. By form-
ing the disks in the manner described it is
not necessary that they should fit closely
against the sides of the pump-shell, as inmy
form of pump the wings can thereby have
their edges faced, as also the inside of the
shell. This permits the wings working close

to but not touching either side of the shell,
it being obvious that by providing a disk of

this character the passing water will tend to
keep the face edges of the wings and the ad-
jacent sides of the shell free of sand and
other gritty substances. : | -
As shown, the full diameter of the disk
and the radii upon which the surface 21 of
the wings 20 are struck are relatively such
that the outer ends of the wings stop short of
the diametrical line z—say, for example, five
inches—making, as it were, each wing that
much short of a semicircle. The inner sur-
face 21 of the curved portions of the wings
are also struck upon circles eccentrically to
. preferably slightly
eccentric to the cirele upon which the sur-

face 21is struek, whereby to provide a gradu-

ally-increased thickness of the curve or strik-
ing portion of the wings from their outer ex-
tremities toward their hub portions. - |

By providing a disk having its wings ar-
ranged eccentrically as described and shown,
and extending the said wings a distance less
than a semicircle, which distance; in a pump
having wings ten and one-half inches wide

‘and nine inches in diameter,would in practice
be approximately five inches, say, on the line

2 of Fig, 14,

- By employing a
constructed as shown, I provide a greatly-
inereased opening between the several wings
of the disk and also insure a more uniform
throwing of the water, as thereby the water
has a freer outlet in the direction indicated

by the arrow @, and anabrupt abutment and | at its wide-open

pump having the wings .

contracted opening, which would be present
were the surfaces 21 extended to a half-cir-
cle as indicated by dotted lines
being thereby avoided.

While I have shown a disk with four wings,

itis obvious a greater orless numberof wings

can be provided. DBy arranging the wings
and their impact-surfaces 21 as described
and shown each wing, while operating under
the usual centrifugal action, by reason of its
peculiar construction also becomes a cam or
eccentric, which serves to create an additional
foree to the established centrifugal force, and
thereby greatly increases the capacity of the
pump, the ranning of which is also thereby

made proportionately the more easy and eco-

nomical. ) |
Inmyapplication Serial No. 662,487 particu-
lar mention is made of the improved form of
valve operating in the lift-pipe. Thisform of
valve, while applicable for use on all sizes of
my improved pump, is more especially em-
ployed in pumps of large capacity. Y hen
used in such size of pump, the valve of neces-

sity is of considerable weightand undersome

conditions its weight in a measure retards
the velocity of the inflow toward the pump.
To overcome this and to make the valve a

perfectly-balanced one. at all stages of the

operation of the pump and also to provide a
simple means whereby said valve can be

properly adjusted for setting the pump when
the water column is off for the purpose of

cleaning the lift-pipe and removing obstrue-

tions beneath the valve, I have provided a

75

80

Q0

95

simple automatically - operated balancing

‘mechanism connected with the valve, which
‘mechanism is clearly illustrated in Figs. 16
and 17, in which 15 indicates the horizontal

drop-valve, adapted when down to engage . ':
the seat 16 of the lift-pipe and close oft same =~ .~
from the pump, said valve having the same

general construction, including the supple- 110
mental vent-valve 17, as the one described .
and claimed in my other application, last re-.

ferred to.

In the Pl‘&Cth&ilOpé_l‘ation of the form of ER

valve above referred to the air is first ex- 115+

hausted from under the said valve through

the central vent under it, which exhausting e
of airremovestheair-cushion previouslyheld .
between the water-head and the under side
This manner of relieving the. o
air-cushion under the valve permits a fall.
volume of water force to engage the valve .
and raise it. In the form of valve shown, =
however, the water column will'‘be impeded =
| I 25 = ’ :. |
to the varying degree of the force of the water .~ -~ -

of the valve.

in its velocity and free flow proportionately

rising column in the lift-pipe by the varying

oravitation of the valve to or from the clos- -~~~

ing as it (the valve) rests upon the top of the :

water column. This varying gravitation of
the valve during the running of the pump

130 f'

in the present construction is entirely over-

‘come, as the valve at all times will be held
position during the flow of-

110



10

20

25

the waterin the lift even during its minimum
velocity or forece.. This is effected by a coun-

terbalance mechanism, which automatically

adjusts itself during the operation of tho
pump and which is also adapted to be hand-
manipulated to adjust the valve when the
pump is inert.

The valve-holding section of the lift-pipe

‘has a housing 19 on its upper face, communi-

cating with the valve-chamber19%, and in this
housing is journaled one end of the winding-
shatt 30, the other end of which is mounted
in a bearing 19t on the exterior of the lift-

pipe, and such shaft carries two sheaves of

like diameter, one of which, 32, is disposed

‘within the housing 19, while the other, 35, is

on the outer end of the shaft, which end is
also provided with a hand-wheel 34. |

“18 a rope or chain having one end se- ;

eured to the sheave 32 to wind thereon and
its other end hung pendent of the chamber
19% and connected to the outerend of the main
valve, and 33*
end secured to and adapted to wind on the
sheave 331in the direction reverse to the wind-

‘ing of the rope or chain 32, said rope 33* hav-

ing a weight secured to its lower end, consist-
ing of a solid portion 35 and chambered por-

~ tion 35%, adapted to receive water or.other

- water-holder,
waste-cock 33"’, which pelmlts of a.quick ad-

35

balaneing weighting means, wherebya proper
adjustment of the balance-weight can be con-
veniently obtained. When provided with a
as shown, said holder has a

justment of the water-balance 1@(11111(-3{]
In the practical construction of my inven-
tion the two pulleys 32 33 are relatively of

. such diameters that in ODemtmn asthe chain

40 ©

_50

or rope 32* winds upon the pulley 32 the chain

or rope 33" will eorrespondingly unwind, the
connection of the chain 32* with the pulley_

32 being such that when the main valve is

closed the sald pulley 32 will be free of chain
~orrope winding and the pulley 33 at the same

time have a fall winding.
The counterwewht devlees are so ba,l..tn(,ed
that when the parts are in the conditions just

described the weight 35 will exercise great

mﬁuence on the walve 15, but not sufficient

to lift it, the adjustment bemn' such that at
‘the star tll]“‘ of the pulley llttle or no water-

- pressure is necessary to elevate the valve and

55

.60

open p051t10n to take ofi
‘valve from the water col:

“hold 1t to its full-open position and sufficient

during the movement of the said valve to its
the weight of the
imn as it rises.

The hand wheel or shaft is to operate the
valve when the column of water is off and to

permit the dislodgment and removal of ob-

struetions under the valve, which when loos-
ened will be either drawn down on the lift-
pipe or suction and if not can be pulled out
through the manhole in the lift- -pipe.

It should be stated that while theimpro ved

balancing devices will operate to balance the

_'

indicates a rope having one

677,217

plemental vent member the use of such vent
member serves to effect a more perfect and
positive operation of the lift of the valve and
its consequent balance for the reason that as
the cushion of air below the valve is drawn
out in advance of the rise of the water-head
amore direct and uniform action of the water
or rise of column of water against the valve
is effected, thereby admitting of a more per-
fect adjustment of the balancing devices than
can be obtained without the vent-valve, asin

such form of main valve the rise of water

would be irregular and ,]e1ky at the starting.
8o

of the pump.

In Figs. 6, 7, and S T have illustrated in
plan,in mde view, and in cross-section a modi-
fied construction of the channel frame or
bed.
ularly adapted for use in connection with
four very large size pumps. In this construe-
tion instead of providing a cast pit the open-
ing or pit portion for the lower edge of the

drive wheel or journalend is made by mount- - |
9o .

ing the base-irons 1 1* at theirinner ends upon
supplementa. longitudinal or I beams 36,

which form,; *Jraetmally, continuations of the
channel bars or beams1 12,
this form of base 18 more rigid than the cast

center, as the base-beams span the openings-

of the pit and can be conveniently bolted to
the other beams or channels. _
formed by the side castings or plates 40,

This form of supporting-bed is partic-

For heavy work

The pit is

70

75

95

which also act as end fastemnfrs to the 10110-1_' R

tudinal beams, the balance of the pit in thls
form being made of sheet-iron..

-.f[uoo_' -
When itis
desired to use a very large drive-wheel—say

of ten feet dlametm—the supplemental ortie

7 of the

are notehed as indicated by a’. .

longitudinal I-beams are made of a greater . .
| 1161“11'[ as indicated at A% in Fig.
dmwmn*s and the upper edges of smd beams: o

105

Having thus described my mventmn W hat_'_f:f_._ _-

ent, 18—

1 claim, and desire to secure by Lettels Pat o
. IYO :'. .

1 A pum') batte1y system of Lhe (311&1 acter, -

central Jack or wheel por tlons one or more-_f]-’-f
pumps on each end of the shat’t a founda- =

tion for each set of pumps consisting of longi-
tudiral beams; a pit disposed tlansversely;f "_-._ ' 5
aek-shdft or wheel portion, said =~ =

under the

pit comprising a casting having closed sides = .
bottom andends, andhawnwmeans forjoining = = -

.the adjacent ends of the lonmtudmal foun- .
dation-beams, substantmlly a3 shown and de-_-___;._-r,_l

5011bed

2. Ina pﬁmp battel y STStem of the ehal ac_
ter stated ; the combination with the channel- =

bars 1 15L and the transverse bars 3; of the
cast pit 2, having closed ‘sides, bottoms and - =

ends, and lateral seat- flanges 2“ at a point

'below its upper edge, all bemo"mranwed sub- - o,
| stantially as Shown Whereby the upper ends -
of the sides thereof form abutting portions 130
forthe adjacent ends of the bars 1 1“ and the

135. :;

main valve even When made without a sup- i1 flanges form conneetmw supports for the
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channel-bar ends, as and for the purposes set |

forth.
3. A journal-box or bearing for pump bat-
tery systems as described; comprising inter-

¢ changeablehalf-sections B B’, having annular

flanges F, at one end; similar flanges Il, at
the other end, and horizontal flanges G; stufi-
ing-box and gland members formed of half-
sections, said stuffing-box and gland sections

10 having flanges, whereby to connect with each

15

other, and the stuffing-boxes having flanges
adapted to connect with the flanges 1, on the
sections B B, substantially as shown and de-
seribed.

1., In a centrifugal pump of the character
described, the combination with theinduction
orlift pipe and the drop-valvelocated therein;
of counterbalance mechanism located exter-
nally of the valve-pipe and connected with

20 the drop - valve, said mechanism belng ar-

ranged to progressively take up the weight
of the drop-valve as it is pushed up by the
water-pressure below it, as set forth.

5. In a centrifugal pump; in combination

2¢ with the lift or induction pipe and the valve

hinged therein to move to a closed position by
oravity; of a counterbalance mechanism for
taking up the varying weight of the valve as

5

the sameis elevated by the water-balance, for
the purposes described. | |
6. The combination in a centrifugal pump
of the character stated, with the inlet-pipe
and the hinged valve therein, adapted to
move to a closed position by gravity; ofcoun-
terbalance mechanism, comprising a winding:-
shaft having a pair of sheaves, one of sald
sheaves being incased within the lift-pipe; a
rope fastened tosaid sheave and to the valve;

the weight secured thereto; the weight-rope
and the valve-rope being wound in opposite
directions upon the sheaves, substantially as
shown and described. |
7. In combination, in a centrifugal pump
of the character stated; with the lift-pipe and
the gravity-valve therein; a windlass having
a sheave and lift-rope connected with the
valve, and a counterbalance secured thereto,
said counterbalance including a weight hav-
ing a fluid-holding chamber and an outlet-
faucet, all being arranged substantially as
shown and described. - -
EDMUND M. IVENS.
Witnesses:
" W. E. BIRCHMORE,
J. Ii. BRADING.
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a rope fastened to the other sheave to adjust
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