990,359,

R. E. L. HOLMES,
PUMP.

APFLIOATION FILED 00T. 3, 1906,

- Patented Apr, 25, 1911,

Ut

s

8 SHEETS—SHEET 1.

[
i “-14 76
N\ Z/J

4T

29
WS

&
R
A

¥R Izo
i

I,' ] e
|

—+ 3

zo

77

Y
50

‘:l 7\

. \53

JE NN 55

a8




B. E. L HOLMES,

: . : PUMP, )
990’359. | APPLIOATION FILED 00T, 3, 1906, Patented Apr. 95, 1911,
' ‘ 3 SHEETS—SHEET 9.
/' //z/’g_‘df
oz 5
L

A NIl
Nl
\

i

\ !
\

§ .

|

| | 7 7,
EU Dvoniins, %ﬂﬁf



R. E. L. HOLMES,
PUMP,

990,359, T Ot petented Apr, 95, 1911,

3. 8HEETS—SHEET 3,

.

A5,




10

15

20

28

30

40

45

50

UNITED STATES

ROBERT E. L. HOLMES, OF AURORA, ILLINOIS, AS .[G?\TOR T

Pﬂ/ ﬂl ENT OFE

THE AMEBRICAN WEHLL

WOR}S.S oF AURORA ILIINOQIS, A CORPORATION OF [LLINOIS,

I‘UZN_[P

990,352

Specification of Letters VPa‘cent.
Apphcatmn filed October 3 3 1808,

Patented Am'.,
Sexal No. 337,321,

, 1941,

To «ll whom it may concern:

Be it known that I, Rosure 8. L, Honamns,
a citizen of the United States, residing at
Aurora, in the county of Kane and State of
Illinois, have Jmultul certain new and use-
ful Improvements in Pumps, of w hich the
following is a specification, reference being
had to tlL aceomnpanying drawings.

My invention relates to pumping appi-

atus, and particularly to pumps designed
for use in raising water from deep w olls of
small Dore where the watel does not rise
sufficiently near to the surfice te be diawn
out by means of a suction prunp.

Tt hag for its object to provide a new and
mmproved double-acting punip so construet-

ed and operating us to (h diver substantiatly -

a uniforin volume of water on cither the
up or the down sllolw- also to provide a
pump adapted to be placed in the bore of
the well preferably below the level of the

water therein and so constrocted that the

valves and piston may easily be drawn out
ot the well for repuivs without removing
the pumip piping and working barrel from
the well.

seribed.

What T regard as new is set forth in the
claims.-

In the accompanying drawings,--Figure
1 is a gectional view 1111hlmtmo my. hne

provements Fig. 2 18 a'seetional view of a |
showing a see-

part of the working barrel,
tion of the plunger and 1d;(u ent parts taken
at right angles to that lustrated in Fig. 1;
Irg. B isa houmnta] section on line 83 of
]‘10 1; Fig. 4 is an clevation of the exterior
of the piston, the packing being removed;
Fig. 5 1s a vertical.section on line 5-—5 of

Pig. 4; Wig, 6 is a vertical section of the

plston taken at right angles to the section
shown in Fig. 5 T 12, 7 i3 a cross-section on
line 7—T7 of FIO 4; lun 8 is a lop or plan
view of the plst()n' I*lg. 9 is a horizontal
section on line 9—9 of Ifig. 6; Iig. 10 is a
cross-section on line 10—10 of Fig. 1; Fig.
11 is. a cross-section on line 1111 of l*w

2; Fig. 12 isa cross-section onyline 1912,

of Fi ig. 2; Iig, 13 is a cross-section on line
1313 of Tig ig. 25 and Fig. 14 18 a cross-
section on line 14—14 of E]g '

Referring to the dr awmos,——la indicates

" the wonking barrel or cylinder of the pump,

I accomplish these ob]ecis as lus-
trated in the dlawmg; and helemaitcr de- .

substantially t

in whiel: the piston lu,lpI‘OC‘LlOS, as will be
herelnafter expluned.

16 indicates 2 discharge pipe,
tends up from the eylinder 15 to the top of
the well, being of somewhat greater diames
ter than e evliinder and being connected to
the eylinder bv a coupling 17, as. shm\ noin
Fig 1. Inlike mannger a umplmo 18 15 pro-
vided at the lower ehd of the eyiinder 15 to
provide for attaching theveto a supply pipe
19 which is of somewhat less diameter than the
eyvlinder aud extends down, farther into the
well. As shown in Fig. 1, the couplings 17
and- 18 are serew- Ahrended at their ends so
that the pipes 16 and 19 aud the cylinder
may be readily connected {herew ith.  The
upper cou pling 17 is provided intermedi-
ately wil h a t(zpm -seat 20, the greatest di-

svhich ex-
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ameter of which is at its upper end and in

like manner the lower coupling 18 is prov;d
ed with a similar taper-seat 21.

92 indicates an upper valve-cage fitted in
the 1.ppu coupling 17 and h‘wmow taper
bearing-block z,,, which is seated on the seab
20. Said cage- 15 provided with a central
sleeve 24 and with passages 25 bebwéen said
sleeve and taper bearing. The valve-cage
99 carvies a disk-valve 26, which is adapted
to rest on an annular seat 27 so”as fo nor-
madly close the passages 25 against down-

}\\ ard flow of water from above said valve- K

age. A spring 28 is provided between the
vitlve 26 and the top of the valve cage to
.xmh( in holding said valve upon its seat.
99 indieates ]1()]10 ¢ piston-rod or tube,

\\hi(h extends through the valve-cage 92 8

and sleeve 24 thereot and s connected w ith
the piston, as hereinafier described. 3Q in-
dicates a packing-box or gland mounjed on

the piston-rod below the s]ceve 94 aud se-

cured to the sald sleeve. Said box is pro-’
vided with suitable p‘lcknw 31 so as lo pre-
vent the passage of water between said prs-
ton-rod 'and the sleeve 24, In like mannes
32 indicates a lower valve-cage, which is
the same as the valve-cage 22
and is provided with the same pa].ts,——dé in-
dicating the taper bearing-block of said
valve-cage which 1s seated in a taper-seat
pmwdul in the coupling 21, 35 indicating
the sleeve, 36 the water paqsages, 37 the
valve-seat for the disk-valve 38, 39 the
packing-box or gland, 40 the packmo‘ there-

in, and 41 the spring above the Valve disk 38.
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42 indicates o hollow piston-rod, which

extends down from the lower side of {he !
and the

R}

piston throngh the 32
sleeve 33, :

43 Indicates a collar fixedly sccured on
the piston-rod 29 below the packing-box 81,

valve-cage

and -+ indieates a similar collar sceured on

the lower piston-rod 42 below the packing-

The object of providing the tapei

providing the piston rods with the coflars
43 and 44 is to permit the ready removal of
the piston vods, piston and valve cages,
Obviously, when the pisten rods aie raised
the collars 43 and 14 will trike the packing
boxes 81 and 39 from below, thereby lifting
the valve cages from iheir seats and en:

_abling the parts to be withdrawn from the

well. - They may also be readily veplaeed
and  will automatically “scat ‘themselves
properly when lowered into proper position.

45 indjcates a valve-cage at the upper end
of the piston-rod 29 and preferably secured
thereto by being sereived thereupon,  Said
alve-cage earries a ball-valve 46 seated at
the upper end of the piston rod 29 and act-
ing as-a checlk-valve to prevent the down-
flow of water therethrough. As shown' in
Fig. 1, the upper end of the valve-cage 13
is provided with.a screw-threaded boss 47
for the convenient attachment thereto of the
rod used in withdrawing the piston from
the well. -

48 indicates the piston, which is fitted n

the eylinder 15 and is connected at its upper
and lower ends, respectively, with the piston
rods 29 and 42 in the manner hereinafter
described. As best shown in Figs. 1 and
2, the piston 48 is provided with a central
passage 49 with which the upper piston-rod
29 communicates.. The lower end of said

passage - opens aterally and communi- -
cates with a transverse passage 50 which

opens into the cylinder 15 below the piston,
as shown in Ifigs. { and 5. Said cylinder is
also provided with~one or more vertical
passages 51, the lower ends of which com-
munjeate with the lower piston-rod 42, as
shown in Fig. 2. The ypper ends of said
passages 51 extend through the upper end
of the piston, as shown in Fig, 2, and are
normally closed by a valve-disk 52 which

_rests thereupon, being yieldingly held down

in place by a spring 53 between said disk
and the collar 48, as shown in Figs. 1 and 2.

1t will thus be seen that water may flow up- !

ward through the lower piston-rod 42 and

‘passages 51, entering the cylinder 15 above ,

the piston,
valve 52,
51 indieates packing between” the piston
43 and the eylinder 15, This packing may
be of any, suitable construction, provided it

where it will be held hy the cheek-

is of such character as to pack the piston |
and the eylinder when said piston is moved

990,359

i either upward or downward. Preferably, T

employ “cup-shaped disks 55 of leather in
connection with metallic rings 56, which
hold the packing in place. Rings 57—38
are secured upon one end of the piston so
D that the packing may be compressed as de-
: sired or removed when necessary.

The operationis as follows :—Assuming
 the piston to be below the level of the water
in the eylinder 15, when the piston is raised
~the water will be held above the piston by
the cheek-valve 52 and will be lifted as the
piston moves up, flowing through passages
125 and above the valve 26, which will be
slifted by the upwardly-moving body ot
j water. The lower portion of the pipe 16

will therefare be filled with wafter, which
“will be held therein by means of the valve
26 as soon as the upward movement of the
piston ceazes, At the same time, the water

cither flowing in by gravity or being drawn
up by suction as the piston rises, and will
be held therein by means of the check-
valve 38, which drops as soon as the upward
flow of water ceases, The piston being then
moved downwird, the water below the pis-
ton will be forced up through, passages 50
and 49 through the upper piston-rod 29 to
the pipe 16, pussing the valve 46, which is
lifted by the pressure of the upwardly-flow-
ing water. It will thus le seen that when
the piston moves upward the water in the
cylinder 15 above it is discharged into the
pipe 16, while when the piston moves down-
ward the water below.it in the cylinder 15
“is in like manner discharged into the Pipe
16, and as these volumes are substantially
equal it follows tha€ a practically uniform
flow of water is sccured.™ In practice the
working barrel or cylinder 15 is placed a
considerable “distance—perhaps a hundred
feet or more—below the surface of the
ground and preferably below the normal
level of the water in the well, and the valve-
cave 5 is connected by a rod with some
suitable reciprocating mechanism for actu-
ating it. -

By the construction deseribed I provide an
apparatus which may readily be placed in
or removed from the well, and one which
provides for delivering a practieally contin-
uous and nniform volume of water in an-up-
ward direction. T .also avoid the use pf tor-
tuous water passages, as the passages'in my
apparatus are substantially straight and are

i continuous in an upward direction, so fhat
- there ix less vesistance to theupward flow of
water, thereby increasing the efficiency of the
pump, - ' .

I wish it to be understood that while I
: have deseribed my specific form of appara-
*tus with a considerable degree of particu-
lavity iy invention is not vestricted .to the
details of the construction shown and de-

will fill the cylinder 15 below the piston,
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seribed, except in so- far, as they are spe-
cially elaimed, as it includes generically the
subject-matter of the bhroader clnims. - ¢

That which T claim.as my, invention.aind
desire to secure DY Latters Patent jse—..
* 1.'In n pump,.the combination of n cyling
der,'a piston adaptéd to reciprocate thervein,,
anid piston having'a centinl passagd, a-tyans-
verse passage near one end comnmuicating
with said central passage nnd linving also
one or more passages.extending thevethroigh:
fram end to end. the latter passages heing
arranged to extend nrvomnl saill transvorse,
passage and a centinl pipe gonuected, with
the Intter passages, =7 "

9. Tn a primp, the combination of n evlin-
der. a piston adapted to veciproeate therein,
said piston heing tapered at one end, a trans-

verse passage.at, said-tapered end, a -gentral
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passnge comininienting with said transverse
passnge, and extending to the opposite end .
of said piston, a tubular piston-rod con-
nected with snid contral pastagesa tubular
piston-rod.connected with the tapered end of
said piston, and one or more passages ex-
tending from the latter rod to the opposite
end of snid piston, :

.3 Ina pu ap. the combination of a cylin-
der, n piston adapted to reciprocate thereiu,
tubulnr Yiston-rmls connected with the up-
per and lower ends of said piston, n centrnl
passage in said piston communicating at its
upper end with the upper piston-rod and at
itz lower end with said eylinder, passages in
saidl piston aronund snid contral passage, said
last-mentioned passages conumunieating at
theiir Jower ends with the lower piston-rod
and ot their upper ends with the eylinder,
andd n eheekvnive upon the upper end of the
piston for closing said Inst-mentioned pns-
snges ngainst downwid flow of water there-
tlirough, - -

1. Tn o pump.4he combination-of a eylin-
der. n piston adaped to reeiproeate therein,
tubnlare piston-rods conneeted with the np-
per and lower ends of said piston, a eentral
passnge in said piston commumieating at ono
end with the eylinder and at the other end
with one of said piston-rods, passages in
snid piston ayound said central passage.said
Inst-mentioned passages communieating at
one end with the other piston-rod and af
the other end with the cylinder at the =ide
of the piston opposite that with which the
latter piston-rod is connected, anud a valve

for preventing the flow of water through
-said passages in one direction when it is

closed, )

%. Tn a pump, the combination of 1 cylin-
der, a piston adnpted to reciprocate therein,
tubular piston-rods connected with the up-
per and lower ends of said piston, a central
passage in snid piston communicating at its
upper ond with the upper piston-rod and at
its lower end-with «aid eylinder. passages in

0,350

a

said-piston avound said central passage, said
last-mentioned passnges communicating at
their Tower ends with the lower piston-rod
and 2t their upper ends with the cyiinder,
and a cheek-valve for preventing the flow of”
water through said passages in one direction
when it is closed. - 0T e o
6. Tiea pump, the: combination of a eylii-
der, a*piston,adapted to reciproeate therein,
tubula Yiston.mds‘connected' with the up-
per and
,passage in said piston communicating at ond-

with.one of said piston-rods, passages in said
piston around said central pissage, said last-
“mientioned. passages communicating at one:
end. with the other piston-rod and- at the

- piston-rod is connected; a valye.for prevent-
ing the flow of water through the passages in
one direction when it is elosedt and check-
valves in suid eviinder-above and helow the
piston, - i

.l . . ' . . 03 .

7.0In a pump, ¢ combination of aeylin-
der, o piston adi  wed to reciprocate thevein,
tubulur piston-rods connected with the upper
and lower euds of said piston, a central pas-,
sage in said piston communicating at one
ond with the evlinder and at the other end
with one of said piston-rods. passages i
said piston avonnd said central passuge, said
last - mentioned passages communieating at
one end with the other piston-vod and at the
other end with the cylinder at thé side of
the piston opposite that with which the lat-
ter piston-rod is connected, a valve for pre-
venting the flow of water through said pas-
sages in one direction when it is closed,
bearings for said upper and lower piston-.
rods, and check-valves in said cylinder above
and below said piston, )

8. In a pump, the combination of a cylin-
der, a piston adapted to reciprocate therein,
tubular piston-rods connected with the up-
per and lower ends of said piston, a central
passage in said. piston communicating at
one end with the eylinder and at the other
el with one of said piston-rods, passages
in «aid piston avonnd said central passage,
“waidd last-mentioned passages communicating
at one end with the other piston-t Land at
{he other end with the evlinder at the side of
L the piston opposite that with Avhich the lat-
i tor piston-rod is conriected, a valve for pre-
venting the flow of water throngh said pas-
suges 1 one direction when it is closed, and
upwardly-removable  check-valves in said
evlinder nhove and below the piston.

9. In a pump, the combination of a sec-
tional eylinder, a piston adapted to recip-
rocate thierein, tubular piston-rods connect-
ed with the upper and lower ends of said
piston, a central passage in said piston com-
municating at ane end Wwith the eylinder and

ower ends of said piston. a central’

end with the evlinder and at the other end”

70
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at ‘the other end with one of said piston-
rods, passages in said piston around said
central passage, <aid last-mentioned passages
conmmnicating at one ‘end with. the other
piston-rad and at the other end with the cyl-
ider at the side of the piston o
with which the latier piston rod 1s connect-
od, a valve for preventing the flow of water
through =il passages in one direction when
it is closed, couplings above and below the
piston for connecting the sections of the cyl-
inder together, suid couplings having

tapered valve-seats, valve-cages supported by .

said scats, and check-valyes in said valve-

5 cages, .

10. .\ pump comprising, a cylinder, a sup-
ply-pipe below an smaller than the cylin-
der, a coupling connecting the cylinder and
supply-pipe and having an internal tapered
bore, a discharge-pipe above and larger than
the cylinder, a coupling connecting the dis-
charge-pipe and cylinder and having an in-
ternal taperad bore, a tapered block carrying
a valve and valve-seat disposed in the lower
tapered coupling, a tapered block carrying a
valve and a gland dll);posed in the upper
tapered coupling, a piston disposed to re-
ciprocate within the cylinder, a piston-rod
¢xtending down through the valve in the
30 jower coupling and having means- for en-

990,359

ga g and lifting the same, and a piston-
roa ‘tending upward through the gland
and* ) the discharge-pipe.

11. -1n a pump. the combination of a cyl-

t | inder, a piston adapted to reciprocate there-
posite that |

in, upper and lower tubular ‘piston-rods con-

i nected with the upper and lower ends of

said piston, a central passage in said piston

communicating at one end with the cylinder

and at the other end with one of said piston-

rods, passages in said piston around said

central passage, said last-mentioned passages

communicating—at one end -with the other

piston-rod and at the other end with the cyl-

inder at the side of the piston opposite that

at which the latter piston-rod is connected,
a valve for preventing the flow of water

through said passages in one direction when

it is closed, upwardly-removable check-

valves in said cylinder above and below the

piston, the lower piston-rod extending-
through the check-valve below the piston

and having means for engagin% the same

whereby said lower valve may be removed

with the piston. '

ROBERT E. ‘L.»HOLMES.
Witnesses:
JouN L. Jackson,
Minnie A. HUNTER,
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