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UNITED STATES PATENT office 
Jefferson M. Sharp, Oil City, Pa., assignor to 

National Transit Pump and Machine Com 
pany, Oil City, Pa., a corporation of Penn 

Application April 18, 1934, serial No. 721,094 
3 Claims. (CI. 103-175) 

The primary object of this invention is, to pro 
Wide a double acting piston pump having a higher 
degree of volumetric efficiency than other pumps 
of this type heretofore produced. 
The other objects are: . . . . . . . . . 
To provide a general service pump suitable for 

pumping volatile liquids of various kinds of which 
gasoline is a common example. 
'To provide a pump which may be readily con 
verted into a compressor or vacuum pump having 
a volumetric efficiency approximately equal to 
machines primarily constructed for these specific 
purposes. ... . . . . .......: 
... Still another object is to provide a pump cylin 
der in which the axes of all of the valve ports 
extend vertically and the faces of the valve decks 

20. 

. 25, 
which: 

adjacent to said ports respectively extend in 
parallel horizontal planes so that they may be 
machined at a single setting of the cylinder cast 
ing, whereby a material reduction in cost and 
increase of facility of manufacture, together with 
greater accuracy are attainable. 
The practical embodiment of my inventive 

ideas whereby said objects are attained is clear 
ly illustrated in the accompanying drawings in 

Fig. 1 is a central, vertical longitudinal Sec 

40 

45 

50 

55 

tion through a pump cylinder organization con 
structed in accordance with my inventive idea. 

... This section is taken online I-I of Fig. 2. 
* Fig. 2 is a vert 
II-II of Fig. 1. . . . . . . . . 

Fig. 3 is an enlarged, vertical transverse sec 
tion of that portion of the pump cylinder which 
includes, and is adjacent to, the suction and dis 

ical transverse section on line 

charge valves; the point at which this section is 
taken is also on line II-II of Fig. 1. 

Fig. 4 is an enlarged view partly in side ele 
vation and partly. in central, vertical section, of 
the type of valve shown in Fig. 2. - 

Fig. 5 is a central, vertical section of the type 
of suction valve shown in Fig. 3. . . . . . . . 
: The construction shown in said drawings, is a 
double acting pump, the details of which are sub 
Stantially as follows: '... . . . . . . 
The cylinder organization or main casting com 

prises a cylinder in the bore of which a piston 2 
reciprocates, with a stroke of sufficient length. 
to cause the respective end faces of said piston 
to approach very nearly into contact with the re 
spectively adjacent end walls of the cylinder 
bore; a tubular suction member is shown at 3; 
the inlet port of which is indicated by the nu 
meral 4; two oppositely disposed, laterally ex 
tending, arcuate tubular branches 5, 5, lead from 

the duct of said suction chamber to the ports in 
which the suction valves 6, 6, are mounted; the 
suction valve deck is indicated at 7, 7; this deck 
forms a horizontally disposed floor or lower wall 
of the valve chamber 8-8 into which the upper 
portion of said valves extend, and in which said . . . 
upper portions are housed; a port 9 leads from 
each of said valve chambers, respectively, into 
the adjacent side of the bore O of said cylinder . 
The extreme wall of each of said ports 9 is in 
substantial coincidence with the inner face of 
its respectively adjacent cylinder head for 2; 
the lower wall or line of said ports being in proX 
imity to the bottom Wall of the cylinder bore. 
Any suitable type of valve may be mounted in 

said inlet waive ports, and the particular type 
chosen will depend upon the class of service in 
which the pump is used; the type of valves shown 
in the drawings, Figs. 2 and 3, also as details in 
Figs. 4 and 5, are well known types of commercial 
valves which are both largely used in pumping 
liquids, both hot and cold, including Water, the 
more viscous liquids, also volatile liquids; a Suit 
able type of valves for use in compressors may be 
substituted when the pump is being used as a 
compressor. As shown in Fig. 3, the axial line 
A-A of said valves is spaced laterally outside of 
the structural limits, that portion of the cylin 
der organization which extends above the Suction 
valve housing, as indicated by the dimension X, 
thus providing the freedom of access to the Suc 
tion valve decks for the purpose of machining 
them, as well as for inspection and replacement 
of suction valve element when necessary. 
The arrangement of the cylinder organization 

in all of its parts from the inlet passage 3 up 
wardly, including the arcuated passages 5, the 
concentric position of suction valves 6 at the 
upper ends of said passages, the close proximity 
of said valves to and below the center of the bore 
O of the cylinder, the position of the discharge 
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valves 7 directly above the center of Said bore 
at their respective ends of the cylinder organiza 
tion are all so constructed and relatively posi 
tioned as to cooperatively produce a Substantial 
ly direct upward flow of fluid through the pump, 
which flow is not impeded by either abrupt turns 
or reversals of direction. This attainment is in 
advance of anything of which applicant is aware 
in this type of a pump, and is conducive to both 
volumetric efficiency and reduction of the power 
requirement of the pump. 
For the purpose of aiding in the attainment of 

the efficiency above mentioned by the construc 
stion of the cylinder organization proper (in addi 55 
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2 
tion to the employment of Supplementary ele 
mentS for this purpose), the upper faces 3 of the 
Suction valve housings are formed at an out 
Ward, doWinWard trend of Substantially 45 de 
grees; the Valve channbers of said housings are of 
circular form and their assumed axes extend per 
pendicularly to Said angle. In order to eliminate 
the Surpius volume or space which this construc 
tion produces in the chambers 8 of said housings, 
(and Which Would otherwise lower the volumetric 
efficiency of the purp) there is introduced into 
each of Said chanbers an insert filler or clear 
ance reducing member, as indicated at 4 in Fig. 
2 or 5 in Fig. 3, in conformity to the type of 
wave employed. 
The chamber Wall-contacting faces of said fill 

erS are SO foraed as to be a contacting counter 
part of the Walls of said chamber, which walls 
may or may not consist partially of a portion of 
the periphery of the cylinder liner; the portions 
of Said fillers which are in juxtaposition, respec 
tively to a valve, are a spaced counterpart or 
enlarged entaglio of the valve structure except 
that portion of said filers which is open to afford 
unrestricted paSSage of fluid to and through the 
cylinder ports 9. Said spaced relation is main 
tained by means of the shoulders f' or 5’ re 
Spectively, and Said fillers are secured in posi 
tion by neans of the cover plates 6, and these 
plates may in turn be secured in position in any 
Suitable manner. The construction thus pro 
duced affords the utmost facility of insertion and 
reinOval Of Said fillers, Since both of these func 
tions may be performed by the simple movement 
of the filler in the direction perpendicular to 
the face 3. - 
Said clearance reducers are retained in their 

Service position by means of the cover plates 
A6, which plates inay be secured in position in 
any Suitable Inanner, as by Screws, bolts, or a 
yoke Such as commonly employed for like pur 
pOSeS. 
In respect to the arrangement and mounting of 

the discharge Valves 2-7, it will be readily 
noted by reference to Fig. 1 that the ports 8-8, 
at both ends of the cylinder extend directly 
through the wall of the cylinder; that the upper 
face of the deckS 9, 9, of said ports is hori 
ZOntally disposed, thus causing said faces to be 
parallel with the corresponding faces of the decks, 
, , of the inlet valves; the axial line of all of 

these ports are true vertical, also parallel lines; 
this arrangement is materially conducive to fa 
cility and 8conomy of manufacture of this pump, 
because machining operations upon all of these 
ports and their deck faces may be accomplished 
at a Single setting up of the casting. 
The discharge passage 26 in conjunction with 

its Wall 2, form a housing for the discharge 
WallWes; Said paSSage also functions as an outlet 
for the pumped fluid, which is finally discharged 
from the pump through the outlet 22. 
The pump shown is adapted to be operated by 

any Suitable power appliance, (such as a direct 
acting Steam cylinder) to which it may be con 
nected by means of the tie rods 23, 23. 
The cylinder head is provided with a stuffing 

bOX 23 through which the piston rod 26 operates. 
The Working linits of the cylinder are defined 

by the inner faces 2, 2, of the cylinder heads, 
and the extreme walls of all the valve ports are 
caused to coincide with said faces so that no por 
tion of the actuated fluid can be entrapped be 
tween the juxtaposed faces of said heads and the 

2,011,304 
piston, at the instant of extreme limit of the 
piston stroke in either direction. 

claim the following: 
1. In a pump of the close clearance type and 

that class which includes a cylinder organization 
having a piston reciprocatively operative in the 
bore thereof, one or more fluid inlet passages and 
One or more fluid outlet paSSages having Commu 
nication. With said bore together With inlet Valves 
and outlet valves operatively associated With Said 
passages respectively; a novel cylinder casting for 
such pump having a bore extending longitudinal 
ly through said casting for the reception of a 
reciprocative piston; a longitudinally-extending, 
tubular suction chamber spaced centrally below, 
extending parallel. With said bore and provided 
at one end thereof with a fluid-inlet port; a lon 
gitudinally-extending tubular discharge chamber 
positioned centrally above and extending parallel 
with said bore, the axis of Said bore and Said 
chainbers being in vertical alignment; an up 
Wardly opening valve chamber in said casting po 
Sitioned laterally of and adjacent each end of 
said bore, said chambers being each adapted for 
the reception of a clearance-limiting member and 
a cover plate, the seating faces for Said COWer 
plate being formed at an Outward, dOWinWard 
trand, there being also a Valve-Seating port haW 
ing a vertically-extending axis formed in the bot 
tog of Said chamber, the axial line of each of Said 
ports being spaced outside of the Structural limits 
of that portion of the cylinder casting which is 
above said ports; a tubular, arcuated branch lead 
ing froni. Said. Suction chamber into each of Said 
valve-seating ports and into which the upper ends 
of said branches respectively concentrically ter 
minate; a port leading from each of Said Valve 
chambers into Said bore, said last-mentioned 
ports being positioned below the center of said 
bore; a valve-seating port having a vertically 
disposed axis positioned adjacent each end of the 
upper central portion of Said bore in communica 
tion with said discharge chamber, and a closable 
port in the upper Wall of Said chamber posi 
tioned respectively concentrically above Said 
WallWe-Seating portS. 

2. In a pump of the close clearance type and 
the class which embraces a cylinder having a 
piston reciprocatively operative in the bore there 
of, one or more fluid inlet passages and one or 
more fluid outlet paSSages having communication 
With said bore, also inlet valves and outlet valves 
respectively associated with said passages; an 
improved cylinder body for Such pumps wherein 
the main inlet passage, the bore of the cylinder 
and the main outlet passage are positioned in 
vertical relation and alignment, in the Order 
Stated and in parallel relation each to the other; 
the walls of said cylinder body at and adjacent 
to the point of location of each inlet valve being 
formed into a laterally-extending, upwardly 
Opening, cloSable housing for the reception and 
mounting of the inlet valve, the bottom wall of 
the chanber of said housing being horizontally 
disposed, positioned below a horizontally-extend 
ed center line of the said bore with a valve seat 
ing port extending therethrough, its axis extend 
ing Wertically and Spaced outwardly from the 
inner structural Wall of said housing to an ex 
tent sufficient to permit the arbor of a boring 
bar which extends vertically, to pass thereby in 
close relation thereto; the upper, cover-seating 
face of the Walls of Said housing being formed 
at an outwardly, downwardly-extending slant, 
Whereby a minimum distance between the adja 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

0. 

75 



20 

25 

2,011,304 
cent inner wall of the bore of said cylinder, and 
the outward limit of the adjacent portion of the 
structural wall of said housing, also a minimum 
distance from said inner wall to axis of the valve 
port in said housing are attained; the chamber 
of Said housing being adapted for the reception 
of a suitable inlet valve and a clearance-reducing 
member in conformity to Said chamber and the 
valve therein. 

3. In a pump of the close clearance type and 
the class. Which embraces a cylinder having a 
piston reciprocatively operative in the bore there 
of, one or more fluid inlet passages and One or 
more outlet passages having communication with 
said bore, also inlet valves and outlet valves re 
spectively associated with said passages; an im 
proved cylinder for such pumps wherein the main 
inlet passage, the bore of the cylinder and the 
main outlet passage, are positioned in ver 
tical relation and alignment, in the Order Stated 
and in parallel relation each to the other; the 
walls of said cylinder body at and adjacent to 
the point of location of each inlet valve being 
formed into a laterally-extending, 
opening, closable housing for the reception and 
mounting of an inlet valve, the bottom wall of 
the chamber of said housing being horizontally 
disposed, positioned below a horizontally-extend 

upwardly 

3. 
ed center line of the said bore with a valve seat 
ing port extending therethrough, its axis extend 
ing vertically, and spaced OutWardly from the 
inner structural wall of said housing to an extent 
sufficient to permit the arbor of a boring bar 
which extends vertically to pass thereby in close 
relation thereto, there being a laterally-extend 
ing inlet passage, positioned below a horizontally 
extended center line of said bore and connecting 
Same With the chamber within Said housing, also 
an arcuated inlet branch leading from Said main, 
inlet passage into said housing chamber with its 
upper end terminating concentrically in the valve 
port therein; the upper, cover-seating face of the 
walls of said housing being formed at an out 
Wardly, downwardly-extending slant, whereby a 
minimum distance between the adjacent inner 
Wall of the bore of said cylinder, and the out 
ward limit of the adjacent portion of the struc 
tural wall of Said housing, also a minimum dis 
tance from said inner wall to axis of the valve 
port in said housing are attained; the chamber 
of said housing being adapted for the reception 
of a suitable inlet valve and a clearance-reduc 
ing member in conformity to said chamber and 
the valve therein. 
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