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UNITED STATES PATENT OFFICE 

PUM.PNG, APPARATUS 

Ralph E. Lamberton, Worthington, Ohio, assignor 
to Joy Manufacturing Company, a corporation 
of Pennsylvania, 

Application April 10, 1944, Serial No. 530,259 
(C. 230-24) 12 Clains. 

My invention relates to pumping apparatus, 
and more particularly to cylinder head Structures 
having an improved arrangement of parts, and 
adapted especially for use with compressors. 

It is important in the design of compressors 
to provide reans for directing fluid to and from 
the compressor in Smooth flowing streams, and 
precaution should be taken to avoid as much as 
possible the transfer of heat from the stream of 
compressed fluid to the strean of fluid being 
taken into the congressor. It is desirable that 
the intake and discharge chambers in the cylin 
der head be of Such size and arrangement that 
the Valve mechanish, the fuid flow directing 
means, a valve unSeating means for effecting un 
loading, and any other necessary equipment may 
be readily received and easily accessible for re 
placement or repair While at the same time pro 
Viding adequate Space for the foW of fluid. 
An object of my invention is to provide an in 

proved cylinder head for a pump or a compressor. 
It is another object of Iny invention to provide 
in an improved cylinder head an intake chamber 
and a discharge chamber, and means for direct 
ing and Controlling the flow of fluid through the 
chambers in an in proved manner. Still another 
object is to provide an improved cylinder head 
for a, pump or a compressor, Said head having an 
improved arrangement of parts for directing and 
controlling the flow of fluid relative to a cylinder. 
Yet another object is to provide, in a cylinder 
head chamber containing a Valve mechanism, im 
proved means for holding the valve mechanism 
in place and for directing the flow of fluid rela 
tive to the valve mechanism. A still further 
object of my invention is to provide an improved 
and simplified means for unloading the pumping 
apparatus. These and other objects of the inven 
tion will appear more fully in the course of the 
following description. 
In the accompanying drawingS, in Which One 

embodiment which my invention may assume in 
practice has been shown for purposes of illustra 
tion: 

Fig. 1 is a central vertical section through the 
top of a compressor cylinder, the cylinder head, 
and the inlet and discharge Valve mechanisms. 

Fig. 2 is a vertical sectional view taken on the 
plane of the line 2-2 of Fig. 1. 

Fig. 3 is a horizontal sectional View of the cyl 
inder head taken on the plane of the line 3-3 of 
Fig. 1. 

Fig. 4 is a plan view of the intake portion of 
the cylinder head with the top cover plate re 
noVed. 
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2 
In the illustrative embodiment of the inven 

tion there is shown a compressor cylinder hav 
ing a bore 2 containing a piston 3 which is adapted 
to be reciprocated by suitable means, not shown. 
The upper end of the cylinder is flared outwardly 
at 4 and provides at the outer edge of the flared 
portion a plane annular surface 5 on which a 
Cylinder head rests and is held in position as 
by boltS 8. The cylinder head includes a hous 
ing 9 having an intake chamber and a dis 
charge chainber , these chambers being dis 
posed at opposite Sides of a plane extending 
Chordially-as shown, diametrically-of said cyl 
inder bore and the inner walls of these chambers 
being separated by a space 3 So as to reduce the 
transfer of heat from the fluid in the discharge 
chamber to the fluid in the intake chamber, and 
SO aS to provide a Space within which air from 
the atmosphere may circulate for conducting 
a Way heat transferred from the fluid in the dis 
Charge chamber through the Walls of the latter. 
The intake and discharge chambers Open through 
the bottom of the housing 9 into communication 
With the cylinder bore, and arranged within the 
lower portion of the intake chamber is an inlet 
Valve mechanism is resting upon a shoulder 5 
of the housing, while a discharge valve mecha 
nisin 6 is Supported on a shoulder in the 
lower portion of the discharge chamber. Open 
ing into the channbers and , respectively, 
through the side walls of the latter are an intake 
port 8 and a discharge port 3. 

Received Within the intake chamber above the 
inlet valve mechanism is a frame member 20 
having plate-like portions 2 and 22 engaging 
the outer edges of the inlet valve mechanism 
at diametrically opposite points, and a plate-like 
portion 23 arranged between the portions 2 and 
22 and engaging the inlet Valve mechanism, as 
shown in Fig. 2, at its opposite edges between 
the points of engagement of the portions 2 and 
22 With the valve mechanisin. The portions 2, 
22 and 23 are shown herein as being formed in 
tegral with an upper plate portion. 25. The frame 
member 2 is arranged within the intake chamber 
So that the portions 2, 22 and 23 present edges 
to the incoming fluid for distributing the latter 
uniforninly to the inlet Valve mechanism. The 
Surfaces of the portions are curved, as shown in 
Fig. 3, SO as to assure a Smooth flow of fluid 
through the chamber . The portion 23 is cut 
away at 27 and 28, as shown in Fig. 2, to permit 
a free flow of fluid to the portions of the inlet 
valve mechanism underlying that portion of the 
frane member, 
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The inlet valve mechanism, as shown herein, 
comprises a valve plate 35 resting On the shoul 
der is and having Concentric annular inst paS 
sages 3 and 32 opening therethrough. Attached 
to the lower side of the waive plate, as by bolts 
33, is a valve guard 33 having oppositely pro 
jecting ledge portions supporting Valve SpringS 3 
and 3 which operate to hold inlet valves S3 and 
(39 normally in engagement with valve seats Sur 
rounding the intake ports 3 and 32. 
At the upper end of the housing 9 are cover 

plates 42 and 43. The plate 2 is attached to the 
housing, as by bolts (5, and the plate i3 is at 
tached to the plate 42, as by bolts 5. The cover 
plate 32 is provided with a recess 56 which co 
operates with the plate 3 to form a chamber 3. 
receiving a member 48 which carries rods £3 e:- 
tending through openings 55 in the plate 2 and 
through the intake chamber into the intaike paS 
sages 3 and 32 where they are adapted to en 
gage the inlet valves 33 and 3. Springs & Sui 
rounding a nuibei of the rods. 33 and acting 
between the pate 3 and the nenber 8 tend 
to support the latter in an upper position to 
hold the rods 39 free from engageinent. With the 
inlet valves. Forned in the plate 43 is a pore 
54 containing a plunger 55 which is adapted to 
engage the member 38 for forcing the later down 
wardly to inove the rods (9 into positions un 
Seating tie inlet Valves. A passage 56 Opens into 
the bore is adjacent the Upper end of the plungei 
5 for conducting pressure fluid relative to the 
plunger. Extending through the plate 32 aire 
Screws 58 which are adapted to engage the upper 
portion of the frame 2 for holding the latter 
firmly against the inlet valve Elechanism, and 
lock nuts 59 are provided for holding the ScieWS 
58 in their adjusted positions. 
Arranged within the discharge chainber is 

a fraine member $2 Similar to the faine ineliabeir 
20, and having projecting portions 33, Gig and 5 
engageable With the discharge waive mechanism 
in a manner like that in which the portions 2 , 
22 and 23 of the frame member 2 engage the 
inlet valve mechanisini. The frame member 2 is 
provided With an upper portion 6 which is en 
gaged by a bolt 63 extending through a cover 
plate 69 for holding the frame neimber 2 firmly 
in engagement. With the discharge valve mecha 
hism. The cover plate 69 is Secured to the hous 
ing 9 over the chamber as by bolts i. 
The discharge Valve rechanisin comprises a, 

valve plate i2 resting upon the shoulder F and 
having concentric an:Lilar discharge ports 3 aid 
74 opening through the plate. Secured to the up 
per side of the valve plate 72, as by bolts, is 
a guard rienber 2 Which provides a backing for 
valve Springs is and 88 operating to urge dis 
charge valves 82 and 33 into engagement with 
valve seats surrounding the discharge ports. The 
projecting portions 63, 64; and 65 on the fanne 
member 62 are arranged, as shown in Fig. 3, So 
as to direct filuid discharged from the compreSSOr 
cylinder to the discharge port 3. 
In the Operatio of the Yechanism described, 

fluid is taken into the cylinder bore 2 during the 
Suction stroke of the piston 3 through the in 
take port is, the chamber G, the intake pas 
sages 3 and 32, and past the inlet Valves 33 
and 4). On coin pression of fluid within the cyl 
inder bore, the inlet waves 35 and is are Seated 
by their respective Wave Springs, and the discharge 
Valves. 82 and 83 are forced Open so that fid 
passes from the cylinder bore through the dis 
charge passages 3, 7, and through the discharge 
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chamber to the port 9. When it is desired 
to unload the compreSSor, fluid under pressure 
is supplied through the passage 56 to the bore 
56 above the plunger 5 forcing the latter against 
the inenber 48 and moving the rods 39 against 
the inlet valves to unseat the latter. It will be 
noted, With respect to both tae fame in ember 
23 and the fame member 62, that their contacts 
With the valve mechanisin which they aid in 
clamping are only at pointS in a narrow diametric 
band and along generally tangentially extending 
Strips essentially parallel to such diametric band. 
The contacts With the valve mechanisms are only 
adjacent the edges of the latter. The contacts 
provided by the central plate portions are con 
tacts at diametrically opposite pointS and the 
Other contacts include contacts at points dia 
metrically opposite each other and at least Sub 
Stantially midway between the first mentioned 
contacts. It will further be noted that the rods 
i3 which extend through the openings in the 
plate element 23, through the extended guidance 
Which they thereby receive, aid in determining 
the paths of novement of the other rod elements 
AS which do not pass through any guiding means 
below the plate 42. 
As a result of my invention, there is provided 

in proved means for directing the flow of fluid 
through the intake and discharge chambers and 
for holding the valve mechanisms in their as 
Sembled positions. It will be seen that replace 
rient of aily of the parts of the valve mechanisms 
is facilitated by the arrangement of the inlet 
aid discharge Valves in Separate chambers. By 
leaSOn Of the provision of separate intake and 
discharge chanbers, the inlet and discharge valve 
mechanisins Inay be made identical so that one 
Ilay be used interchangeably for the other. The 
airailgenlent Of the chambers in the manner 
shown and described permits the making of flow 
paSSages of Sufficient Size to avoid any restriction 
of the flow of fluid, and makes the parts readily 
accessible for replacement or repair. The loca 
tion of the bores for the rods (9 in the portion 23 
and the location in the several pairs of rods 49 
With respect to the plate 48 makes it certain that 
the Several pairs of rods will have access to the 
inlet Valves in a proper manner. 
While there is in this application specifically 

described one form which the invention may 
aSSuine in practice, it will be understood that this 
form of the Same is shown for purposes of illus 
tration, and that the invention may be modified 
and enbodied in various other forms without de 
parting from its Spirit or the scope of the ap 
pended claims. 
What I claim as new and desire to secure by 

Tetters Patent, is: 
1. In a compressor, in combination, a cylinder 

containing a reciprocatory piston, a cylinder head 
having an intake chamber and a discharge cham 
her disposed respectively wholly at opposite sides 
of a plane extending diametrically of said cyl 
inder, said intake and discharge chambers open 
ing at one end into said cylinder, intake and 
discharge ports opening through the side walls 
of Said intake and discharge chambers respec 
tively, inlet and discharge valve mechanisms for 
Controlling the flow of fluid through said intake 
and discharge chambers, frame members having 
Spaced apart plate portions arranged in substan 
tial parallelism and extending transversely of said 
intake and discharge chambers in the direction 
of Said ports for directing the flow of fluid through 
Said chambers, Said plate portions engageable 
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with said valve mechanisms for holding the lat 
ter in place, and means engageable with said 
frame members for holding said plate portions 
firmly in engagement with said valve mecha 
nisms. 

2. In a compressor, in combination, a cylinder 
containing a reciprocatory piston, a cylinder head 
having an intake chamber and a discharge cham 
ber disposed respectively wholly at opposite sides 
of a plane extending diametrically of said cylin 
der, said intake and discharge chambers Opening 
at One end into said cylinder, intake and dis 
charge ports opening through the side Walls of 
said intake and discharge chambers respectively, 
inlet and discharge valve mechanisms for con 
trolling the flow of fluid through said intake and 
discharge chambers, frame members having 
spaced apart plate portions arranged in substan 
tial parallelism and extending transversely of 
said intake and discharge chambers in the di 
rection of said ports for directing the flow of 
fluid through said chambers, Said plate portions 
engageable with said valve mechanisms for hold 
ing the latter in place, independent cover plates 
for said intake and discharge chambers, and 
means operatively connected to Said cover plates 
and engageable with said frame members for 
holding said plate portions firmly in engagement 
with said valve mechanisms. 

3. In a compressor, in combination, a Valve Cage 
traversed by passages completely laterally offset 
from each other, valves opposite Said paSSages 
and controlling the flow through the same, a flow 
directing element extending radially With respect 
to the valve cage, and means for unseating Said 
valves to effect unloading of the compreSSOr in 
cluding a member having a plurality of groups 
of elements adapted to extend through Said paS 
Sages to unseat said valves, said flow directing 
element providing means for coacting With One 
group only of said elements for guiding said SeV 
eral elements for movement into contact with Said 
Valves. 

4. In a compressor, in combination, a cylinder 
containing a reciprocatory piston, a cylinder head 
having a chamber therein opening into Said cyl 
inder, a port opening through a side Wall of Said 
chamber, a valve mechanism for controlling the 
flow of fluid through Said chamber, a frare men 
ber having plate portions extending transversely 
of said chamber in the direction of Said port 
for directing the flow of fluid through said cham 
ber, one of said plate portions extending dia 
metrically of said valve mechanism and others 
of said plate portions extending tangential to 
Said Valve mechanism at opposite sides of Said 
diametrically extending portion, Said plate por 
tions engaging said valve mechanism. Only at 
points spaced about the periphery of the latter, 
and means engageable With said frame member 
for holding said plate portions firmly in engage 
ment. With said Valve mechanism. 

5. In a compressor, in combination, a cylinder 
Containing a reciprocatory piston, a cylinder head 
having a chamber therein opening into said cylin 
der, a port opening through a side Wall of Said 
chamber, a nulti-valve valve mechanism for coin 
trolling the fiow of fluid through Said chamber, 
a frame member having plate portions extending 
transversely of Said chamber in the direction of 
Said port for directing the flow of fluid through 
said chamber, one of said plate portions extend 
ing diametrically of said valve mechanism and 
others of said plate portions extending tan 
gential to said Valve mechanism at opposite sides 
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6 
of Said diametrically extending portion, said 
plate portions engaging Said valve mechanism 
for holding the latter in place, means for unseat 
ing the valves of said Valve mechanism to effect 
unloading of the compressor including a member 
having a plurality of groups of elements adapted 
to unseat said valves, said diametrically extend 
ing plate portion having openings for guiding 
One group of said elements for movement into 
contact with Said valves and the elements of the 
other groups being guided Wholly through the 
guiding of the first group as aforesaid. 

6. In a compressor, in combination, a cylinder 
containing a piston, a cylinder head having a 
fluid chamber and a lateral flow passage, a valve 
mechanism in said chamber for controlling fluid 
flow with respect to said cylinder and embody 
ing a ported Valve unit, and a holding member 
for Securing Said valve unit in position in said 
head chamber, Said holding member having 
Spaced apart holding portions contacting Said 
valve unit only at the edges thereof and ex 
tending transversely of said chamber in substan 
tial parallelism to each other and in the direc 
tion of fluid flow relative to said passage for di 
recting the flow of fluid through Said chamber 
between said flow passage and the ports of Said 
valve unit. 

7. In a compreSSOr, in Combination, a cylinder 
containing a piston, a cylinder head having a 
fluid chamber and a lateral flow passage, a valve 
mechanism in Said chamber for controlling fluid 
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flow with respect to said cylinder and embodying 
a ported valve unit, and a holding member for 
Securing Said Valve unit in position in Said head 
chainber, said holding member having spaced 
apart holding portions extending transversely of 
said chamber in the direction of fluid flow rela 
tive to said paSSage, Said holding portions being 
arranged in Substantial parallelism and Substan 
tially elliptical in croSS Section, and said hold 
ing portions being arranged to direct the flow of 
fiuid through said chamber between said flow 
paSSage and the ports of said valve unit. 

8. In a coin preSSOr, in Combination, a cylinder 
Containing a piston, a cylinder head, a valve 
mechanisrin positioned within said head for con 
trolling fluid flow with respect to said cylinder 
and embodying a valve element, a holding mem 
ber having Spaced apart holding portions for 
holding Said valve mechanism in place, one of 
Said holding portions being intermediate others 
thereof, and valve unseating means to effect un 
loading of the compressor including a plate hav 
ing rodlike elements engageable with said valve 
element to unseat the latter, said intermediate 
One of Said Spaced holding portions having 
thereon means for guiding certain of said rodlike 
elements and the others of said rodlike elements 
being guided by an element of said valve mecha 
nism independently of said holding member, and 
a fluid actuated piston engaging said plate for 
moving Said rodlike elements into valve unseat 
ing position. 

9. In a compressor, in combination, a cylinder 
containing a piston, a cylinder head having a 
chamber, a fluid connection communicating with 
Said chamber and through which fluid flows rela 
tive to said chamber, a valve mechanism for con 
trolling fluid flow between said cylinder and said 
chamber, a clamping member arranged in said 
Chamber and having spaced apart plate portions 
arranged in Substantial parallelism and includ 
ing a diametric portion and portions at opposite 
sides of Said diametric portion and spaced from 
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the latter by nearly the radius of said valve 
mechanism, all of Said portions extending in the 
direction of fluid flow With respect to said fluid 
connection for directing the flow of fluid through 
Said chamber, Said plate portions engaging Said 
valve mechanism for holding the latter in place, 
and means engageable With said clamping men 
ber for holding Said plate portions firmly in 
clamping engagement with Said Valve Inechanism. 

10. In a compressor, in combination, a cylinder 
Containing a reciprocatory piston, a cylinder head 
having an intake chamber and a discharge cham 
ber disposed respectively wholly at opposite sides 
of a plane extending chordally of said cylinder, 
passage means for conducting fiuid to Said in 
take chamber and from Said discharge chamber, 
means for controlling the flow of fluid through 
said chambers including inlet, and discharge valve 
mechanisms aSSociated respectively. With Said in 
take and discharge chambers, frame members 
having Spaced apart plate portions, arranged in 
substantial parallelism and disposed generally 
edgewise to said passage means, extending in the 
direction of fluid flow for directing the fiOW of 
fluid through said chambers, said plate portions 
engageable with Said valve mechanisms at Widely 
spaced points for holding the latter in place, and 
means engageable With Said frame members fol' 
holding said plate portions firmly in engagement 
With said valve mechanisms. 

11. In a compressor, in combination, a Valve 
cage traversed by coaxially arranged paSSages, 
valves arranged opposite said paSSages, One con." 
trolling the flow through each of the same, a fioW 
directing element extending radially. With respect 
to the valve cage, and means for lui Seating Said 
valves to effect unloading of the COI preSSO1" in 
cluding a member having projecting therefrom 
a plurality of groups of elements adapted to ex 
tend through said passages to unseat Said Valves, 
each of said groups of elements including a valve 
unseating element individual to each valve, and 
said flow-directing element providing guiding 
means for the elements of one of Said groups only, 
for guiding the latter elements into contact with 
said valves and cooperating in maintaining each 
valve-unseating element of Said other groups in 
a position to contact one of Said valves. 
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12. In a compressor, in combination, a cylinder 

containing a reciprocatory piston, a cylinder head 
having an intake chamber and a discharge cham 
ber, said chambers disposed respectively wholly 
at opposite sides of a plane extending chordally 
of said cylinder, passage means for conducting 
fluid to said intake chamber and from Said dis 
charge chamber, an inlet Valve mechanism aSSO 
ciated With said intake chalber and a discharge 
Walve mechanism associated With Said discharge 
chamber, said cylinder head providing seats for 
Supporting Said valve mechanisms, and means 
engageable with the edges of said valve mecha 
nisms for holding said valve mechanisms on Said 
Seats including frame neinbers, one associated 
With each of said Valve techanisms and each 
having contact. With the Oile of Said Valve mecha 
nisms. With which it is associated including con 
tacts at diametrically opposite points and con 
tacts at other points diametrically opposite each 
other and at least Substantially midway between 
said first mentioned contacts, Said frame men 
bers each having generally parallel portions one 
providing said first meinitioned contacts with the 
valve mechanism. With which it is associated, and 
others each providing one of Said second men 
tioned contacts, said plate portions arranged sub 
stantially edgeWisé with respect to Said passage 
lineans to minimize interference with flow, and 
naeans for holding said frame members with the 
plate portions thereof pressed against said Valve 
mechanisms. 
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