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To all whom it may concern:

Be it known that T, Wirzs M. FLEMING, 2
citizen of the United States, residing at
Holyoke, county of Hampden, and State of
Massachusetts, have invented certain new

and useful Iinprovements in Pumps, fully |

described and represented in the foliowing

specification and the accompanying draw-

ings, forming 'a part of the same.

This invention relates to improvements in
pumps,—and particularly, to a single-det-
ing suction pump intended for use under
conditions where the liquid supply to the
pump is either hot or is intermittent or de-
ficient.

There has existed much difficulty in the
operation of pumps heretofore employed
under such conditions, because the cylinder
becomes air or vapor bound, owing to the
fact that all the liquid is expelled, and air
or vapor aceumulating beneath the pisten is
compressed and expanded without actuating
either the suction or discharge valves. For
this reason, the pump will fail to operate
untii the eylinder clearance spaces are
prined or ftked with liquid.  The conditions
pointed out exist generally in pumping sys-
tems handling hot fluids or on closed sys-
tems, such, for example, as are employed in
connection with the operation of sluice-gates,
hydraulic governors, c¢yanid gold- extrac-
tien filters, and the like. These conditions
are very trying with the class of pumnps
hitherto emploved: for such purposes and
partake somewhat of the conditions under
whirh a condenser or hot-well pump must
nperate. while at the =ame time introdncing
the Turther diflienity that the pump must
ity own supply, whereas a hot-well or

condenser llmme nsnally receives its supply |

frovg o sotree higher than the pomp inlet.

It is the purpose of the present invention
to provide o pump which will work satis-
factorily in practice nnder the special con-

5 ditinns outlined above and with this general

chject in view. my invention comprises a
single-neting plunger punp, eapable of act-
ing ns a vacuum pump and air compressor,
ob as a lguid pressure pump, and in the pre-
ferred embadiment of the Invention three
sets of snch plinger pumps are arranged in
conjunction with a common inlet and a com-
mon outlet chamber, the respective plungers
being arranged to operate out of phase with
each other and preferably 120°  apart,

whereby not only the usual advantages of a
constant pressure on the discharge pipe-is
obtained, but also some special advantages
under- the conditions hereinbefore pointed
out.

The features, details of construction and
combination’ of parts which constitute this
invention will first be described in connec-
tion with the accompanying drawings and
thenr particularly pointed out in the claims.

In the drawings, Figure 1 is a side.eleva-
tion, partly in section of a three-cylinder

80
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pump embodying my invention in its pre-

ferred form. Fig. 2 is a vertical section of
the smine through one of the pump cylinders,
some of the parts being shown in elevation.
Fig. 3 is a detail, vertical section, partly in
elevation, of the valve-chest, showing one
set of valves, ‘

Rcﬂ'rring to the drawings, 1 indicates a
pump cylinder of the outside packed
plunger-pump type, having a single port or
transverse passage 2 sloping upward, the in-
ner face of =aid port having its lower edge
enineident with the bottom of the pump cyl-
inder, while its upper edge is not higher than
the lower edge of the outer facé of said port
cr passage. In thiscylinder is located a plun-
ger 3 of sieh length relative to the eyhnder
that wlen the plunger is at its extreme lmit
downwprd, it will leave a slight clearance
space boatween its bottom awd the bottom of
the cylinder, while at the same time its
upper end will project heyond the cylinder,
a suitable ontside packing gland 4 being
provided, which gland serves to compress
the packing 5 contained in a recess or
counter hore at the upper end of the cylin-
der, stud bolts and nuts as indicated at 6
being provided to force the gland 4 against
the packing. At the upper end of the cylin-
der and surrounding the plunger gland is a
basin whose walls 7 extend considerably
above said gland. This basin sérves to con-
tain a liquid and thus forms a means for
sealing the plunger air-tight. Water may
he used. as the sesling liquid and its level
should be antomatically kept above the top
of the gland in order to seal the plunger
and thereby prevent leakage of air into the
wylinder. Furthermore, the water serves to
hubrieate and cool the plunger when the
pimp is operating as an air compressor or
vacuum pump. '

At one side of the cylinder is secured a
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valve-chest 8, which contains both the inlet
and the outlet valves, which in the present
axample are in vertical alinement. This
valve-chest is clased at the top by a cap 9

bolted to the valve-chest in the usual way.:

The valve-chest has an inlet chamber indi-
cated at 10 and an outlet chamber indicated
at 11. The top wall 12 of the inlet cham-
ber and the bottom’ wall 13 of the outlet
chamber are separated to form an interme-
diate space, which space registers with the
vuter face of the transverse port or passage
2 of the pump cylinder, the bottom wall of
said intermediate space being above the bot-
tom of the cylinder. The wall 12 is ar-
ranged to receive a removable seat 14 for
the mlet valve, and the wall 13 is arranged;
to receive a removable sest 15 for the outlet’
valve. The seats 14 and 15 are advanta-
geously threaded into their respective walls
and have flanges received in counterbores in
«aid walls, The outlet valve seat 15 is of:
greater diameter than the inlet valve seat 14,
so that by removing the cap 9 the outlet
valve and its seat may be removed, where-
dpon the inlet valve and its seat may then
be removed. The outlet valve 16 has a guide
pin 17 on its apper side, which guide pin
15 guided in a socket 18 extending from the
under side of the cap 9, a helical spring 10
surrounding  the socket 18 and bearing
against the upper face of the outlet valve
to press it yieldingly against its seat. The
under side of the outlet valve is provided
with a socket 20, in which is located a heli-
cal spring 21, whose lower end bears on the
upper face of the inlet valve 22, which is’
provided with a pin 23 holding the end of
soid spring 21 against displacement, FEach
valve is provided with wings as shown,
which serve to guide the respective valves
in their vertical movements. By this tele-
scopic arrangement of the valves, the height
of the intermediate space iz reduced muate-
rially. ‘

For the purpose of operating the plunger,
its upper end 1 counected to a crosshead 24
moving in slides 25 carried by uprights 26,
advantageously cast integral with the cyl-
inder 1. To the crosshead is' connected a
pitman 27 engaging a crank 28, the crank
shaft being journaled in 'said uprights 26
and driven by any suitable means, as, for
ample, by a gear wheel 29, in the present
example shown as driven by a pinion 30,
mounted on » driving shaft 31, alse jour-
naled in the uprights 26, said shaft 31 re-
ceiving power from any suitable source,
not shown.

In & punmp intended for operation under
the =aid conditions hereinbefore pointed ont,
it i= important that the crosshead be kept
iruly eentered in its clides in order to main-
i
i

o

i the plunger vhsolutely cnneentrie with
ts cylinder and stuffing box; and for this

purpozt the srogshead s of the adjustable
type, thet is to say, iz provided af each
side with wedges, whith cun be tightened
as may be necessary by suitsble means. 1
has heretofore been eustomary to arrnnge
these wedges so that an upward movement
of the wedges would tighten the crosshead,
In the present constriction, howvever, the
wedpes wre arranged to tighten the eross-
head when moved downward, thess wedges
being indicated at 32, Fig. 2, and the means
for moving the wedges are located at the
upper end of the crosshead. these means in
the present instance consisting of bolis and
nuts ag indicated at 3%, The vesult of this
arrangement is that any increass in friction
which might be caused by a very slight play
of the wedges relative to the cortespond-
ingly sloped surfaces of the erosshead would
occur only on the uvp-stroke of the pamn,
at which time the load due to the eviinder
pressure iz not on the pump, so that thereby
any breaking effects due to such increase of
friction will not oceur at the time of the
maximum load on the operating deviee
Furthermore, the arrangement of the means
for adjusting the wedges at the upper end
of the crosshead mag‘?&. sich  adiustinent
more convenient and also allows the rrogs-
head to he kept close to the vinnger, which
would not be possible with a desp basin
liquid-seal device around the upper end of
the plunger, if the mesns for sdjusting the
wedges were located on the undey side of
the crosshead. )

Tt will be noted that in a pump construck
ed as hereinbefore set forth, there is trapped
in the intermediate space, the wupwardly
sloped transverse port %, and the cyvlinder
clearance, a sufficient wmount of I o
completeiv fill these spaces when the pinnger
is aft the Hmit of its downward stroke
When the plunger rises, owing ta the stope
of the transverse port & toward the cylinder
and the relative capacitiss of the dnterme.
diate space, port 2, and that part of the
cylinder end helow the horizontal plane of
the bottom wall of the intermediate 2pace,
all of this trapped ligquid may return ¢ the
eylinder bottomx and will have a leve! not

uite reaching to the ton edge of the |
?ace of the said transverse port, whereby
space for the escape of air cr vapor is It
between said top edge and the trappe!
liquid, so that, at the times when the ol
supply to the pump is insufficient or lsck-

-
A1y

ing, on the descent of the plunger, the aiv

or vapor will escape throigh the port tn the
intermedinte space and then acenmulate in
the intermediate space.

Near the end of itz downward
plunger overruns the upper odg
mmer faee of the transverse port and
drives out & portion of the lguid whic
trapped in t%w bottom of the cylinder, the
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Gant outward flow of this liquid into the in-
termediate space serving to seal the inlet
valve, and the remaining outflowing liquid
ﬁnalg again ﬁllix:f the intermediate space
. 5 end thus driving ell of the air or vapor be-
fore it through the outlet valve. Upon the
next upward stroke of the ﬁump, the liquid
again flows back from the intermediate
space to the bottom of the cylinder and
10 thereby frees the inlet valve, thereby allow-
ing the 'same to lift relatively easily, and
rmitting the use of a sensitive inlet valve.
wing to this sealing of the inlet valve by

the retained .liquid in combination with the
15’ liquid seal at the top of the pump, the latter
is able to operate in & sufficiently satisfac-
tory menner as in air or vapor compressor,
 while at the same time owin% to the with-
drawal of the sealing liquid from the inlet

20 valve upon thé commencement of the up-
ward movement of the plunger, the said in-
let valve can be made to lift easily and

thereby the pump will work satisfactorily.

A8 & Vacuwin pump.
Of course, under those conditions where
the s‘us»ply of liquid to the pump is sufficient,
‘the plunger pump operates in the well:
known. way, the cylinder filling with liquid
on the suction streke, the principal part of
.80 which is discharged on the delivery stroke.
Thus the pump is eminently satisfactory for
use under the special conditions hereinbe-

fore outlined. ‘

The description thus far given is directed
35 to a single cylinder pump, but iri the best
embodiment. of my invention three such
umps are combined to form a three-cylin-
der, single-acting, outside-packed, plunger-
ump, the cranks of the respective plungers
. 40 being arranged 120° apart so that the plun-
gers operate in a three-phase relation to each
other. In this form of pumping apparatus,
the inlet and outlet chambers of tﬁe valve-
chest are common to all the pump cylinders,
45 while the intermediate spaces between the

25

respective inlet ard outlet valves of each

cylinder are individual for the respective

. cylinders; furthermore, the liquid sealing
evice at the top of the cylinders is common

50 to all, that is to say, constitutes a trough-like
basin, and is provided with means for caus-
ing a circulation of liquid through said
basin while maintaining a level of said
liquid above the respective packing glands

85 of the cylinders. The means indicated in
Fig. 1 consist of an inlet pipe 35 and an
outlet pipe 36 located at the desired height

to maintain the required liquid level. By
this arrangement of the plunger sealing de-

80 vice, not only is the sealing and lubrication
accomplished as hercinbefore explained,
but, in addition, there is an equalization of
temperature of the several plungers and
cylinders, thus avoiding the disadvantages

85 due to unequaled expansion and contraction.

The common inlet chamber may be provided
with as many suction pipes as is desired,
but in the construction illustrated I have
shown only one such pipe, as indicated at
87. Furthermore, any desired number of
outlet pipes may be attached to the ouilet
chamber of the valve-chest, two being shown
in Fig. 1, as indicated at 38. o

It is to be noted, furthermore, that the ar-
rangement of the adjusting means for the
crossheéad at the upper part of the same in

70
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connection with a crank driving mechanism

is particularly advantageous, in that when
the crank is up the crosshead also is up
above the slides and hence the adjusting de-
vice for the crosshead is particularly acces-
sible;

What I claim is:—

1. In a pump, the combination, with a ver-
tical cylinder having a transverse port ex-
tending upward from the lower end of the
cylinder, of a valve-chest having inlet and
outlet valve-scats separated by an inter-

_vening space whose bottom wall is above the

bottom of the cylinder and arranged to
drain therein, with which space the upper
end of the transverse port connects, upward-

ening inlet and outlet valves coacting with
the respective seats, a single-acting plun-
ger movable in the cylinder and longer than
the same, said plunger fitting the cylinder to
confine all cylinder clearance to the lower

“end of the cylinder below the plunger, means

for reciprocating the plunger, said means
being arranged to give the plunger a clear-
ance at its lower end whose height is less
than that of the transverse port, and a liquid
set(;il device around the plunger at its upper
end.

2. In a pump; the combination, with a ver-

80
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tical cylinder having a transverse port ex- .

tending upward from the lower end of the
cylinder, of a valve-chest having inlet and
outlet valve seats in vertical alinement with

| each other, and separated by an intervening

space whose bottom wall is above the bottom
of theé cylinder  and arranged to drain
therein, with which space the upper end of
the transverse port connects, upwerd-open-
ing inlet and outlet valves coacting with the
respective seats, a single-acting plunger
movable in the cylinder and longer than the
same, said plunger fitting the cylinder to

,(f-onﬁne all ¢ _linder clearance to the lower

end of the cylinder below the plunger, means
for reciprocating the plunger, said means
being arranged to give the plunger a clear-
ance at its %ower end whose height is less
than that of the transverse port, and a lig-
uid-seal device around the plunger at its
upper end.

3. In a pump, the combination, with a
vertical cylinder having a transverss port
extending upward from the lower end of the
cylinder, of a valve-chest having inlet and
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outlet valve-seats separated by an inter-
vening space whose bottom wall is above the

bottom of the cylinder and.arranged toy
“upper end of the plunger, and a liquid-hold-

drain therein, with which space the upper
end .of the. transverse port cemmects, up-
ward-opening inlet and outlet valve coagt-
ing with the Yegpective seats, a single-heting
plunger movable in the cylinder and longer
than the same, said plunger fitting the cylin-
der to confine all cylinder clearance to the
tower end of the cylinder below the plunger,
means for reciprocating the plunger, said.
means-being arranged to give the plunger a
clegfance at its lower end whose height is
less than thaf'of the transverse port, an out-
side packing device for the plunger and a
liquid-holding basin having walls surround-
ing the packing device and spaced away lat-
erally therefrom, said walls extending above
fhe packing and arranged to contain liquid
at a level such that said liquid will contact
with the plunger. :

‘4. In a pump, the combination, with a
vertical cylinder having a transverse port
extending upward from the lower end of
the cylinder, of a valve-chest having inlet
and outlet valve seats separated by an inter-
vening space whose bottom wall is above the
bottom of the cylinder and arranged to
drain therein, with which space the upper
end of the transverse port connects, up-
ward opening inlet and outlet vaives co-
‘acting plunger movable in the cylinder and
longer than the same, said plunger fitting the
evlinder to confine all cylinder clearance to.
tge lower end of the cylinder below the plun-
ger, slides above the plunger, an adjustable
crosshead connected to the plunger and mov-
able in the s}fdes, means located at the upper
face of the' crosshead for adjusting it in
the slides, means for moving the crosshead
phlunger, said means being arranged to give

1,100,672

the plunger’ & clearance at: its lower end
whose height is less'than that of the trans-
verse port, an‘outside packing device at the

ing bagin -havingh:lvalls surrounding the
plunger’ and packing device and spaced

“away laterglly therefrom, said walls extend-

ing above the packing device to hold liquid
at a lével such that said lianid will contact
with the plunger.

. The combination, with a three-cylinder
single-act'mg_ outside packed plungér pump,
and means for driving the plungers in three-
phase relation to each other, each cylinder
having an upwardly extending transverse
port opening into the lower end of said cyl-
inder, of a valve-chest having an inlet-
chamber and an outlet-chamber, and a plu-
rality of intermediate spaces, one for each
cylinder, each connected to the upper end of
the respective transverse port and having its
bottorii wall above the bottom of its respec-
tive cylinder, inlet valves between the inlet
chamber and the respéctive intermediate

‘spaces,” outlet valves between the outlet

chamber and the respéctive intermediate
spaces, a liquid-holding besin having walls
surrounding the outside packing devices of
all the cylinders and spaced away laterally
therefrom, said basin
ing above the packing dévices, and means
for causing a circulatioh of lquid through
said basin at a level such thdt said liquid
will contact with the plungers.

In testimony whereof, I have hereunto set
my hand, in tfze presence of two subscribing
witnesses. '

WILLS M, FLEMING.
Witnessgs: )

! " Epnoxnp V. Barxes,
Rayumono H. PETFEGROVE.

aving walls extend-
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outlet  valve-seats separated’ by an inter-
vening space whose bottom wall'is above the

bottom -of - the ‘¢ylinder “and . arranged to:

drain therein, with which space the upper

end :of .the: transverse port:cormnects, up-

wapd-opering inlet and outlet valve coact-.

ing with the reépective seats, a single-Acting
plinger inovable in the cylinder and tonger
than the same, said plunger fitting the cylin-
der to confine ‘all cylinder clearance to the
lower end of the cylinder below the plunger,
means for reciprocating the plunger, said.
‘means-being arranged ‘to give the plunger a
cléarance 4t its lower end whose height is
less than' thag of the transverse port, an out--
side packing device for the plunger and a
liquid-helding basin having walls surround-
ing the packing device and spaced away lat-
erally therefrom, said walls extending above-
the packing and arranged to contain liquid

at a level such that said liguid will contact

with the plunger. : »
4. In & pump, the combination, with &
vertical cylinder having a transverse port

extending upward from the lower end of

the cylinder, of a valvé-chest having inlet
and outlet valve seats separated by an inter-
vening space whose bottom wall is above the
bottom of the cylinder and arranged .to
drain therein, with which space the upper
end of the transverse port connects, up-
ward opening inlet and outlet vaives co-
“acting plunger movable in.the cylinder and

longer than the same, said plunger fitting the,
cylinder to confine all cylinder clearance to.

the lower end.of the cylinder below the plun-

ger, slides above the plunger, an adjustable

‘crosshead connected to the plunger and mov-
able in the sjfdes, means located at the upper

face of thel crosshead for adjusting it in.

the slides, means for moving the crosshead
plunger, said ‘means being arranged to give
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the plunger’ a’ clearatice ab’ its lower end
whose height is less'than that of the trans-

~verse port, anoutside packing device at the
‘upper-end of the plunger, and a Hquid-hold-

ing bagin lhaving walls sarrounding - the

% W]

away laterally therefrom, said walls extend-

“ing above the packing devics to hold liquid
‘at-a level such that said liewid wiil contact

with the plunger. _

5. The combination, with a three-cylinder
singieﬂcting outside packed plunger pump,
and means fo

r driving the plungers in three-

phase relation to each- other, each eylinder
having an upwardly extending transverse
port opening into the lower end of said cyl-
inder,. of a valve-chest hsving an inlet-
chamber and an outlet-chamber, and a plu-
rality of intermediate spaces, one for each
cylinder, each connected to the upper end of
the respective transverse port end having its
bottori wall above the bottom of its respee-
tive cylinder, inlet valves between the inlet
chamber and the respéctive inferraediate

“spaces,” outlet valves bstween the outlet

chamber and the respectivé interraediate
spaces, g liquid-holding’beasin having walls
surrounding the outside ‘packing devices of
all the cylinders and spaced away laterally

plunger' and packing device and spaced -

2.1

60
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therefrom, said basin having walls extend- " -

ing above the packing dévices, and means
for causing a circulatioh of Hquid through
said basin at a level spch that said liquid
will contact with the plungers.

In testimon whereof;‘l'%ave hereunto set
my hand, in the presence of two subscribing

WILLS M, FLEMING.
- Witnessps: = :

t 7 Epnowk V. Barwres,

Rasniowp H, Perreanove.

1t is Bereby certified that in Letters Patent No. 1,109,672, gi'anted September
8, 191;, upon the application of Wills' M. ¥ ieiﬁing, of Hoiyoke, Massachusetts, for
an vim[iroveme.nb in ‘f‘ Pumps,” an error appears in the printed bspéciﬁca‘{;ion tieqﬁii'ing
coi'xjection as follows: Page 4, line 33, after the word “ acting” insert the words, wolth‘
the a’espectibe seats, a single-acting; and that the szi"id Letters Patent should be read

with this corvection therein that the same mey conform to ihe record of ‘the case in

Sigoed and sealed this 13th day of October, 4. D., 1914,

d. To HEWTOHN,

Acting Commissiones of Futents.
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ent No, 1,109,672,

Correction in Letters Pat

It is hereby certified that in Lettery Putent No. 1,109,672, granted Septemher
3, 191;, upou the application of Wills M. Fleming, of Hol-yoke, Massachusetts, for
animprovement iy ;‘I’umps,’? &N error appears in the brinted specitication requiring
coi'xfectionas follows: Page 4, line 33, after the word ¢ acting” insert the words. wit),
the respective seats, a single-acting; and that the said Letters Patent should be read
with this correction therein that the satie may conform to the record of the case in
the Patent Office,

Signed and sealed this 13th day of October, 4. D, 1a14,

[srAL.] ST NEWTON,

Acting Commissioner of Putents.



