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UNITED STATES

PatenT OFpice.

JOSEPH DARLING, OF KARNS CITY, PENNSYLVANIA.

PUMP.

SPECIFICATION forming pa.zjt of Letters Patent No. 456,128, dated J uly 14, 1891,
Application filed Deceniber 11,1888, - Serial No, 283,324, (No model.)

To wll whom it may concern:

Be it known that I, JOSEPH DARLING, of
Karns City, in the county of Butler and State
of T’ennsylvania, have invented a new and
useful Improvement in Pumps, of which the
following is a specification.

My invention is an improvement in pumps
intended especially for use in deep wells,
whether oil or water wells, and seeks, among
other improvements, to provide,in connection
with a trap-valve at the bottom of said wells,
novel construetions by which said trap-valve
may be positively opened when the standing
valve of the pump is inserted; further, to
provide novel constructions which will effect
the opening of the trap-valve onthe insertion
of thestanding valve and will positively elose

~such trap-valve when the standing valve is
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removed, and, farther, to provide other im-

provements, as will De hereinafter described.”

The invention consists in certain features

_of construction and novel combinations of
parts, as will be described and claimed.
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In the drawings, Figure 1 is a longitudinal
section of a portion of a well provided with
my improvements. - Figs. 2, 3, and 4 aré de-
tail views of the trap-valve and mechanism
for operating the trap-valve. Tig. 5 is a de-
tail view illustrating the means for prevent-
ing backflow in case of breakage of rods; and
Figs. 6 and 7 show modified forms of trap-
valve and device for operating the same, as
will be more fully described hereinafter, ¥ig.

S is a detail view of the nut on the lower end.

of the plunger, all of which will be herein-
after more fully deseribed; and Fig. 9 shows
the manner of connecting the tripper with
the standing valve. '

In deep wells, particularly oil-wells, when
the pumping devices are removed for any
purpose the flow of water and air, &e., from
the tube back to the oil or water source op-
erates detrimentally.  To avoid. this, trap-

“valves have in some instances been designed

for use at the bottom of the tubing coutrol-

ling the inlet-opening for-the water; so that

- such frap-valves will be closed when the

50

pumping devices are withdrawn; but so far
asI am informed such trap-valves are openaed

-and closed with each reciprocation of the

pumping-plunger, so that the said trap-valve
and its seat soon become worn and need re

placing or-repairs, which necessitite the re-
moval of the well-tubing. Such operation is
difficult and expensive in several ways, since
it involves a stoppage of work for 4 consid-
erable time ‘and an injury-to the well from
the withdrawal of the tubing. This injury
to the well from the withdrawal of the tub-
ing is especially experienced in those wells
in-whieh gasor vacuum pumps are employed,
as on withdrawing the tubing in such cases
the air rushes in and it is sometimes weeks
before the former production ean beobtained.

An important feature of my invention is
the provision ‘of devices whereby the trap-
valve will be opened on the insertion of the
support or block for the standing valve and
will be held open so long as such valve-sup-
port remains in operative position and will
be closed on the removal of the said stand-
ing valve, so that the trap-valve is only
moved at the time the standing valve is in-
serted and when such part is removed. As
such insertion and removal of the standing-
vaive only occurs in some instances at inter-
vals of about thirty days, thereis practically
no wear on the trap-valve, and such part,
when once inserted, will in the ordinary
course of things wear for many years without
needing any repairs whatever.

Before proceeding to the detailed descri D-
tion of the particular .constructions which I
employ for securing the ends before deseribed,
I desive to state with reference to the accom-
panying illustration that in Fig.1 Ishow the
pump-mechanism tubing, barrel, or easing
valves, &c., constructed as T
tice.to make them. ‘

Figs. 6.and 7 show modified constraections
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of the valve-operating devices and the trap- -

valve, such constructions shown in Figs. ¢
and 7 being toa certain extentequivalents of
the preferred constructions shown in Tig. 1.
The well-tubing A is provided at its Tower
end with 3 section d; redusced in diameter, so
that the pump devices wirich fit and operatein
stch, séction may be moved conveniently
down to andlifted fromsuch section, it being

only necessary to use additional foree to seat- 1oc

the said parts' in and jar or dislodge them~
from such section, tliey moving freely down

to and up from sucl section when 50 desired.

At its lower. end the section ¢ is coupled
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to or otherwise suitably provided with the
trap - vaive B, which comprises the valve
proper C and the casing D therefor, the lat-
ter being provided with /lateral parts «, and
the valve C being journaled in tlie casing
and having parts ¢, which register in the
proper adjustmentof the valve with the parts

" and permit the entry of fluid, or are set
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out of register with such parts tostop off the
flow of fluid through same when tho valve
is closed.
upward tubular extension E, which is slot-
ted longitudinally .at diametrically-opposite
points at It, such slots being formed with
straight lower portions f and spiral orin-
elined upper portions J', the latter forming
practically spiral contact-surfaces, the. con-
tact with which of the operating part, which
is moved longitudinally, but is held from ro-
tary movement when in contacy with such
surfaces j’, will cause a rotation or partial ro-
tation of the valve to positively open or close
the same, as may be desired. The lower
straight portions f of the slots are preferred,
beeause they permit a limited play of the
operating part without affecting any varia-
tion of position of the valve, -

"T'o hold the valve-operating device pres-
ently deseribed from turning when in con-
tact with the spiral surfaces, I provide the
fixed bearings G, which extend adjacent the
spiral contact-surface and are engaged by
the tripper as the latter is moved longitudi-
nallyin contact with thesurfaces f” and hold
the valve-operating device from turning when
in such eontact. The upper ends of bearing$
G are pointed, being beveled from the center
downward on opposite sides to properly di-
reet the tripper inlo operative contael with
the spiral surfaces j”/. -

In the constraction shown. in Fig. 1 tho
valve-operating Gevice If is practically a por-

tion or part of-the standing valve, being

swiveled at its upper end to the lower end of
the main portion or body of the standing
valve, which thus forms the support for the
part H, and the latter is formed with depend-
ing arms I’ and a cross-bav &, connecting
gueh arms near their lower ends, which bar
J. may or may not be provided with an anti-
frictien roller or rollers, as shown. The arms
1T have their lower ends pointed like the up-
per ends of the fixed bearings G, and ave
adapted when lowered to slide down between
the said parts, as will be understood from the
drawings, the bar ki passing down in the slot
¥, engaging the spiral contact-surface and
turning. the valve to open such valve as the
part 1L is lowered or close it as the said part
'Is raised.
meeting bearings G, are guided thereby,so as
to properly present the bar 7 to engage the
contact-surfaces /', .
~In swiveling the part If, T prefer to form
its upper end with a nipple I, having an ex-
ternal annular groove . .
On the fower end of the standing valve J7,

The valve C is formed with an |

It will be seen that the arms 10",
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I form a tubular extension J, above whiech ig
a threaded portion or bearing j. The coup-
ling-piece i has its upper end threaded to it
bearing j, and its lower portion is cut away
at % on one side to reeeive the nipple I, which
may De moved through opening b laterally

into the lower portion-of the coupling, the

Jatter having a flange &’ to enter groove?,so
that when part is inserted laterally into tho
coupling through opening & it can only es-
cape from such coupling throngh said recess.

In applying the parts the nipple T may be
inserted through opening % into coupling K,
the lange &’ fitting the groove <. The coup-
ling is threaded on threads j,the extension J
fitting in the upperendofthe nipplel.” When
so applied, as will be readily seen, the exten-

" sion J fits in the nipple I and holds such part

from lateral movement out throughthe open-
ing k,and the flange I/, fitting in groove ¢,
holds the parts K I from longitudinal detach-
ment. The part 1 is consequently swiveled
in position in a simple convenient manner.
Thoe above construction of valve-operating
devices, &e., refers, as will be understood, to
the construction shown in Figs. 1, 2,3, and 4.
The constructions shown in Figs. 6 and 7
represent modifications, or what may be re-
garded as, to a certain extent, equivalents of
the preferved eonstruction before deseribed.
. In Tigs. 6 and 7 the form of trap-valve is
different from that shown in Fig. 1, it being
practically a damper-like disk having open-
ings 9, which may be turned into and out of

register with openings 10in the bottom plates-

of the casing 11. "This form of valve hasg cen-

trally an angular socket 12,and the case is
¥ 3 ‘

provided ‘above snch socket with a spiral
bearing 13. The valve-operating device in
stich caseis a rod 14, swiveled to and depend-
ing from the standiug valve, such rod being
formed with an angular portion 15 to enter
the opening 12 and a spiral portion 16 to en-
gage the spiral bearing 13, the parts being so
arranged that after the part 15 has entered
socket 12 the portion 16 will engage spiral
bearing 13 and cause-the rod 14 to revolve,
and so turn the ralve to open the latter as
the said rod is inserted and close such valve
as it is removed.

T'he construction shown in Fig. 7 is sub-
stantially the same as that shown in Fig. 6,
the difference being that in Fig. 7 the angu-
lar bearing is provided in the case and the
spiral bearingin the valve, the depending rod
being properly formed F) correspond with
changeof construction. ‘In thislast construe-
tion there is provided a fixed bearing, and
the valve has a spiral contaet-surface, the de-
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pending rod having a portion {o engage the .

fixed bearing and’ a portion to engage Lhe
spiral contact-surface corresponding in such
respects to the construction shown in Tig. I,
and I desire it understood thatsuch construe-
tions are regarded by mie as being to a cer-
tain extent substantially equivalents of the
construetion shown in Fig. 1. The standing
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valve. J', it will be seen, is suitably packed,
and is provided with an upwardly-opening
valve §/, and when the Larrel T is used this

standing valve or valve-block J’ is usually .

turned intc-the lower end of the barrel, suci

‘barrel fitting snugly in socket ¢ of the tub-

ing and being packed at [ at its lower end.
When the barrel is used and the standing
valve is connected therewith, it is manifest
that it would involve no departure from the
broad principles of the invention to extend

. the lower end of the barrel to form or carry

15

the tripper. This barrel is made quite thin,
and the space between it and the tu bing when
such space is unfilled renders the bursting of
the barrel by the pressure within the bariel

. posgible and likely. To avoid this I form a

vent or opening L7 in the barrel, preferably

- immediately below the upper packing I, so

20

vent any damage to the barrel.
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that the oil or water will pass out and fill |
the space -between the barrel and tube or

socket, and'so equalize the pressure and pre-
A “check-
valve 1.2 is usually supported at or immedi-
ately above the upper end of the barrel, the
support of such check--valve being packed
at ¥ and provided with guides for the pump-
rod M.”"The rod M extends into the barrel

“and connects with the plunger N, which has

an upwardly-opening valve n. This plunger
N, as sbown in Fig. 1, operates in the remova-
ble barrel L, being suitably packed therein,
and has 2t its lowerend the inlet-opening 2/,
whieh fits a valve portion N’ on the upper
end of the stand-valve when the plunger and
stand-valve are in contact, so that in case
of any breakage of the rods the plunger will
fall into contact with the standing valve and
the part N’ will close opening 2’ and prevent
any flow-of water down through the plunger.
It would t»2em that ‘the valves J o and 1.2
would prevent any backfow of-water or oil;
but when it is considered that leaks are in.
tentionally produced by filing or otherwise in
the seats of valves used in theclass of pumps

towhich myinvention relates the importance

of the provision just deseribed will be appre-
ciated. These leaks are formed to keep upa
constant agitation asthe pumpis worked,and
the construction 2/ N’ just deseribed, may be
used fo advantage in wells which are notpro-

vided. with my 1mproved trap-valve; but I-

preferto use such trap-valve, as before stated.

It is preferred to use the barrel and to fit
the.standing valvé and plunger therein -for
convenience in removing the standing valve,

. and also to provide a construction which will

receive the wear of the plunger and may be

conveniently removed when worn out for the

6o

substitution of a new barrel. Tt will be un.
tlerstond, however, that when desived the bar-
rel way be omitted and the standing valve be
supported and the plunger be operated di-
reetly in the well-tubing without departing
from some of the broad features of my inven-
tion. When so used, I adapt the plunger to
be adjusted intoconnection with Lhestanding-

valve block 1o lift same when desired. To

this -end, as shown in Iig. 8, I provide a -

threaded stem or tenon O on the lower end of
the plunger, forming the lower end of such
tenon O with a longitudinal slot 0. The up-
per end of the standing-valve biock or sup-
port has asocket P, threaded to receive tap O.

"o prevent the tenon from being forced by
its longitudinal movement into sucket P and
destroy the threads as the plungeris operated,
I provide a nut Q, having a detent or lateh g,
operating in a slot ledding radially outward
from its threaded bore. This detent orlatch
is pivoted at its outerend in the said slot,and
has its inner end toothed or formed to corre-
spond with the threads of the nut.. There-
fore when turned up in its slot the lateh will

coincide with the threads of the nut, and the

latter may be turned on the tenon.O; but
when turned on the end of such tenon and
the latch is brought to register with slot o
the latch will fall so its upper tooth will rest
inslot oand lock the nut from turning. When;
however,itis desired to lift the statiding valve,
the plunger is lowered to such part and the
contact forces the detent into the slot, when
the plunger may be turned to turn the tenon
O through the nut into the standing-valve
block, when the latter may be withdrawn by
elevating the plunger.

In the construection shown i Fig. 1 there is
provided a shoulder at 2 on the rod engaging
a shoulder  in the bakrbl, so that the eleva.
tion of such rod beyond ifs normal operating-
point will elevate the barrel and its contents,
The.operation of such construction shown in
IFig. 1-will,it is believed, be fully understood
from the foregoing description.

Having thusdescribed my in vention, what I
claim as new is—

1. In a pump of the ¢lass substantially as
herein described, the combination, with the
tubing and the trap-valve arranged and
adapted to turn rotarily from open to closed
Position, and vice versa, of the standing valve
operating in the tubing above the trap-valve,
and intermediate mechanism between the
standing valve and trap-valve arranged to en-
gage and positively turn the trap-valve as the
standing valve is adjusted into and out of po-
sition for use, substantially -as set forth,

2. The eombination, substantially as here-
iubefore deseribed, with the tubing, of the ro-
tarily-movable trap-valve therein, the stand-
ing valve or support for the valve-operating
deviee, such support being inserted in the
tubing above the trap-valve, and the said de-
vice swiveled to such support and arranged
and adapted to engage and positively operate
the trap-valve, the trap-valve and its operat-
ing device being provided with interengag-
ing parts, whereby the longitudinal move-
ment of the standing valvemay effect the ro-
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tary movementof the trap-valve, all substan- *

tially as set forth.

3. The combination, substantially as here-
inbefore “deseribed, with the tubing, of the
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trap-valve therein and a fixed bearing above
gaid trap-valve, one of such parts being pro-
vided with a spiral contact-surface and an
operating deviece having a portion engaging
such spiral contact-surfaces, substantially as
set forth. S

4, The combination, substantially as here-
inbefore deseribed, of the tubing, the trap-
valve having a spiral bearing, a fixed bear-
ing adjacent to said spiral bearing, and the
valve-operating device having portions en-
gaging the fixed and the spiral bearings, sub-
stantially as set forth. ‘

5. The combination of the valve having an |

upwardly-projected tubular extension pro-
vided with slots having spiral portions form-
ing spiral contact-surfaces, and the valve-
operating device movable in the direction of
length of suech tubular extension and having
a portion whereby to engage the said spiral
contact-snrfaces, and a fixed bearing or bear-
ings, substantially as set forth.

B. The combination of the valve having a

gpiral contact surface or surfaces and Lhe

fixed bearings having their upper ends bev-
eled or pointed, and the operating device
having a portiontoengage the spiral contact-
surface and provided with depending arms
having their lower onds pointed or beveled
to correspond with the upper ends of the
fixed bearings, substantially as set forth.

7. The combination, substantially as de-

seribed, of the trap-valve, the standing valve
or support having a tubular axtension J, the
coupling having a bore to receive such ex-
tension and having its lower end cut agvay,
forming a lateral vecess k and having at guch
end a flange &/, and the part ¥, having its
upper end fitted to enter recess Je and pro-
vided with a groove i, and the bore of sald
end being fitted to receive extension J, sub-
stantially as set forth, ‘

8. The combination of the trap-valve pro-
vided with upwardly-projected tubular ex-
tension L, having slots F formed with
straight lower portions f and spiral upper
portious f7, and the partIT, having a pertion

‘entering’ said slots, and a fixed bearing or

bearings, substantially as set forth.

5. In a pump substantially as deseribed,
the eombination of the tubing, the plunger
having its valve constructed to lepk and hav-
ing an inlet-opening in its lower end, and the

_standing valveor valve-block having its valve

constructed to leal and having at its upper
end & valve construetion whereby to cloge the
inlet-cpening in the plunger when tho Iatter
falls against the said valve constroction, sub-
stantially as set forth. ‘

) JOSEPH DARLING.
Witnessess

P, BLPURPIN,

sorov ¢ KEMON.
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