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To all chom, it may concern: 
Be it known that I, WILLs M. FLEMING, a 

citizen of the United States, residing at 
Holyoke, county of Hampden, and State of 
Massachusetts, have invented certain new 
and useful Improvements in Pumps, fully 
described and represented in the following 
specification and the accompanying draw 
ings, forming a part of the same. 
This invention relates to improvements in 

pumps-and particularly, to a single-act 
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 accumulating beneath the piston is 
('on pressed and expanded without actuating 
either tile section or discharge valves. For 
this reason, the pump will fail to operate 
unti this EE clearance spaces are 
prinmeci ( b' fixed with liquid. The conditions 
pointed oit exist generally in pumping sys 
tems handing hot fluids' or on closed sys 
teins, such, for example, as are employed in 
connection with the operation of sluice-gates, 
hydraulic provernors, cyanid gold extrac 
tion filters, and the like. These conditions 
are very trying with the class of pumps 
hitherto employed for such purposes and 
partake somewhat of the conditions under 
which a concenser or hot-well primo innst 
foi rate we' at the -aine time introducing 
tit t'i rt; e !ittiri i ty tlat t be puilly must 
if its iwi stilly, whereas a hot-well ol 
it insei: ; ) is ally receives its supply 

it is , , ; st; it's SR tlh:n the pultip in let. 
It is the airpose of the present invention 

to »r, vil, º at pump which will work satis 
fait orily in practice un«ler the special con 
object in view. my invention comprises a 
single-acting plunger pulp, capable of act 
ing as a ': 'til in pump and air compressor. 
or is a liquid pressure pinp, and in the pre 

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 
then particularly pointed out in the claims. 

In the drawings, Figure 1 is a side, eleva 
tion, partly in section of a three-cylinder 
pump 
ferred form. Fig. 2 is a vertical section of 
the same through one of the pump cylinders, 
some of the parts being shown in elevation. 
Fig. 8 is a detail, vertical section, partly in 
elevation of the valve-chest, showing one 
set of valves, 

Referring to the drawings, 1 indicates a 
pump cylinder of the outside packed 
plinger-pump type, having a single port or 
tra ni svenºse passage 2 sloping upward, the in 
her face of said port having its lower edge 
('incident with the bottom of the pump cyl 
inder, while its upper edge is not higher than 
the lower edge of the outer face of said port 
ger 3 of such length relative to the cylinder 
that when the plunger is at its extreme limit 
downward, it will leave a slight clearance 
space between its bottom and the bottom of 
the cylinder, while at the same time its 
upper end will project beyond the cylinder, 
a suitable outside packing gland 4 being 
provided, which gland serves to compress 
the packing 5 contained in a recess or 
('o inter bore at the upper end of the cylin 
der, stad 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 lasin serves to con 
tain a liquid and thus forms a means for 
sealing the plunger air-tight. Water may 
be used as the sealing liquid and its level 
should be automatically kept above the top 
of the gland in order to seal the plunger 

crpassage. In this cylinder is located a plun 

80 

BS 

embodying my invention in its pre 
70 

75 

80 

85 

90 

95 

100 

50 ferred embodiment of the invention three and thereby prevent leakage of air into the is 

55 

Sets of sich plunger pumps are arranged in 
conjunction with a common inlet and a coin 
mon outlet chamber, the respective plungers 
heing arranged to operate out of phase with 
each other and referably 120° apart, 

icylintler. Furthermore, the water serves to 
lubricate 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 le. 





(list outward flow of this liquid into the in 
termediate space serving to seal the inlet 
valve, and the remaining outflowing liquid 
? ?again the intermediate space 

5 and thus driving all of the air or vapor be 
fore it through the outlet valve. Upon the 
next upward stroke of the pump, 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 a sufficiently satisfac 
tory manner as in air or vapor compressor, 
while at the same time ? to the with 
drawal of the sealing liquid from the inlet 

20 valve upon the 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 
as a vacuun pump. 

25. Of course, under those conditions where 
the * !itif}; of liquid to the pump is sufficient, the phinger pump operates in the well 
known way, the cylinder filling...with liquid 
on the suction stroke, the principal part of 

so 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 in the best 
embodiment. of my invention three such 
umps are combined to form a three-cylin 
er, 8????:??? 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 the valve 
chest are common to all the pump cylinders, 

45 while the intermediate spaces between the 
respective inlet and outlet valves of each cylinder are individual for the respective 
cylinders; furthermore, he liquid sealing 
device 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 

55 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 

60 vice, not only is the sealing and lubrication 
accomplished as hereinbefore explained, 
but, in addition, there is an equalization of 
temperature of the several plungers and 
cylinders, thus avoiding the disadvantages 
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 
37. Furthermore, any desired number of 70 
outlet pipes may be attached to the outlet 
chamber of the valve-chest, two being shown 
in Fig. 1, as indicated at 38. 

It is to be noted, furthermore, that the ar 
rangement of the adjusting means for the 75 
crosshead at the upper part of the same in 
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- so 
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- 5 
tending 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 
botton of the cylinder and arranged to po 
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 95 
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 

device around the plunger at its upper 
C 

2. In a pump, the combination, with a ver- 05 
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 

00 

each other, and separated by an intervening 1 lo 
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-open 
ing inlet and outlet valves coacting with the 15 
respective seats, a single-acting EE 
movable in the cylinder and longer than the 
same, said plunger fitting the cylinder to 
onfine all cylinder clearance to the lower end of the cylinder below the plunger, means 120 
for reciprocating the plunger, said means 
being ??????? to give the plunger a clear ance at its lower end whose height is less 
than that of the transverse port, and a liq 
uid-seal device around the plunger at its lis 
upper end. 

3. 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 10 

  



outlet valve-seats separated by an inter 
yening space whose bottom well is above the 
bottom of the cylinder and arranged to 
drain therein, with which space the uppér 

5 end of the transverse port connects, up 
ward-opening inlet and outlet valve coact 
ing with the respective seats, a single-ficting 
plunger movable in the cylinder and tonger 
than the same, said plunger fitting the cylin 

to 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 
cfëáfrance åt 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 
the packing and arranged to contain liquid 
at a level such that said liquid will contac 
with the plunger. 

4. In a pump, the combination, with a 
vertical cylinder having a transverse P??? 
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 valves 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 sides, means located at the upper 
face of the 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 clearance at its lower end 
whose height is less than that of the trans 
verse port, an outside packing device at the 
upper end of the plunger, and a liquid-hold 
ing basin " surrounding the 
plunger and packing device and spaced 
away laterally therefrom, said walls extend 
ing above the packing device to hold liquid 
at a level such that said liniid will contact 
with the plunger. 

5. The combination, with a three-cylinder 
???:??? outside packed plunger 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 E. end of 
the respective transverse port and having its 
bottom wall above the bottom of its respec 
tive cylinder, inlet valves between the inlet 
chamber and the respective intermediate 

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

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

WILLs M, FLEMING. 
Witnesses: 

' EbNUNþ V. BARNes, 
RAY Mor D. H. PETFEGRovE. 
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outlet valve-seats separated by an inter- the plunger a clearance at its lower end 
yening space whose bottom wall is above the whose height is less than that of the trans 
bottom of the cylinder and arranged to verse port, an outside packing device at the 
drain therein, with which space the upper upper end of the plunger, and a liquid-hold 
end of the transverse port connects, up-ling basin having walls surrounding the 
? inlet and outlet valve coact-plunger and packing device and spaced ing with the respective seats, a single-acting away laterally therefron, said walls extend plunger movable in the cylinder and longer ? " ... ? - -- " » ing above the packing device to hold liquid than the same, said plunger fitting the cylin at a level such that said littiid will contact 

with the plunger, 
5. The combination, with a three-cylinder 

???????????? outside packed plunger pump, and means for driving the plungers in three 

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 
clearance it 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 
the 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 

having an upwardly extending transverse 

vertical cylinder having a transverse port 

port opening into the lower end of said cyl 
inder, of a valve-chest having an inlet 
chamber and an outlet-charaber, 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 
bottornwail above the bottom of its respec 
tive cylinder, inlet valves between the inlet 
chamber and the respective intermediate 
spaces, outlet valves between the outlet 
chamber and the respective interimediate 
spaces, a liquid-holding basin having walls 
surrounding the outside packing devices of 
all the cylinders and spaced away laterally 

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 valves co 
acting plunger movable in the cylinder and 
longer than the same, said plunger fitting the 

ing above the packing : dévices, and means 
for causing a circulation of liquid through 
said basin at a leyel such that said liquid 

- will contact with the plungers, 
cylinder to confine all cylinder clearance to. In testimony whereof, I have here into set 
the lower end of the cylinder below the plun- my hand, in the presence of two subscribing 
ger, above tle P?????? al ????? witnesses. . 2. . . • crosshead connected to the plunger and mov- it, is it in 
able in the slides, means located at the upper WILLs M, FLEMING. 
face of the crosshead for adjusting it in. Witnesses: 
the slides, means for moving the crosshead EDNUNb WBARNES, plunger, said means being arranged to give RAxMioNes D. H. PETTEgRovy2. 

It is hereby certified that in Letters Patent No. 1,109,672, granted September 
S, 1914, upon the application of Wills M. Fleming, of Holyoke, Massachusetts, for 

correction as follows: Page 4, line 33, after the word “acting” insert the words, with 
tk? respective seats, a single-acting, and that the said Letters Patent should be read 
with this correction therein that the saine may conform to the record of the case in 
the Patent Office. V 
Signed and sealed this 18th day of October, A. D., 1914. 
(sEAL. J. ?. NEY????, 

Acting Connésséorie?" gjº atents. 
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It is hereby certified that in Letters Patent No. 1,109,672, granted September 
S, 1914, upon the application of Wills M. Fleming, of Holyoke, Massachusetts, for 
an itun provement itu º Pumps,” an error appears in the printed specification requiring 
correction as follows: Page 4, line 33, after the word “acting' insert the words with 
the respective seats, a single-acting, and that the said Letters Patent should be read 
with this correction therein that the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 13th day of ()ctober, A. D., 1914. 

(SEAL. .J. T. NEW TON, 

.icting Coin it assionair of fatents. 


