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tudinally through a compressor embodying 
30 

combination and arrangement of 
I hereinafter described, 

pointed out in the claims. 
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UNITED STATES 
1,568,776 

PATENT OFFICE. 
DAVID FRANKLIN SMITH, OF WASHINGTON, DISTRICT of COLUMBIA. 

COMPREssoR. 
Application filed September 28, 1918, Serial No. 256,117. Renewed June 18, 1925, 

To all thom it may concern: 
Be it known that I, DAVID FRANKLIN 

SMITH, a citizen of the United States, and 
resident of Washington, District of Colum 
bia, have invented certain new and useful 
Improvements in Compressors, of which the 
following is a specification. 
My invention is an improvement in com 

pressors for air or gas and is applicable in 
various situations, such, for instance, as in refrigerating plants. 
One object is to secure high efficiency by 

providing a valve organization for the com 
pressor pistons or heads, which will be 

5 sensitive and positive in operation, and in 
which a maximum volume of air or gas 
will be taken into the cylinder through the 
valve mechanism at each opening action 
of the valves of the head or piston. 

Other objects of the invention will be clear from the following description: 
The invention consists in the features and parts 

and particularly 

In the accompanying drawings; 
Figure 1 is a sectional view taken longi 

my invention. . . . . " 
Figure 2 is a detail of a portion of the 

cylinder with the compressor head or piston 
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and valve mechanism in section. : , ' , Figure 3 is a part section and part side p 
elevation of the valve member. 

control the operation thereof. 
. . . . Fi 
shown in Figure 4. 

Figure 4 is an end view of a sectional 
ring member associated with the valve to 

gure 5 is a side elevation of the parts 
Figure 6 is a part sectional view and part 

side elevation of the compressor head or 
piston. . . . . . . . 

Figure. 7 is a view of Figure 6 looking 
from the left thereof. . . . 

Figure 8 is a cross sectional view, of Fig 
ure 6 on the line 8-8 thereof. 

Figure 9 is a detail sectional view of a 
portion of the compressor head, and valve 
showing the valve in open position. 

Figure 10 is a sectional view showing the 
preferred form of my invention in which 
improved discharge valves are employed. 

In these drawings 1 indicates the cylinder 
having an inlet 2 at its central portion for 

the air or gas and outlet valves 3 near the 
ends thereof for the discharge of the com 
pressed air or gas. The piston rod 4 passes 

55 

through a suitable stuffing box 5 and is con- . . 
nected with the compressor heads or pistons 
6, which are located spaced apart as shown 
in Figure 1, so as to receive between them 
the incoming Supply of air or gas. These 
pistons or compressor heads carry valves, 

50 

one of which is shown in detail, in Figure 
3 as consisting of a cylindrical body portion 
7, and a valve ring or head 8 carried there 
by at one end thereof, this valve ring 8 
having its inner and outer edges at 8,8' 
bevelled to seat itself on a correspondingly 
formed seat of annular form indicated at 
6, 6' at one end of each piston head. . . 
The cylindrical body portion of the an 
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nular valve member is slidably mounted on . 
the main body portion of the head 6 indi 
cated at 6, this being the inner portion of 
said head. This head is of special construc 
tion in that it consists of the inner body 

is 

ortion 6 and an outer ring shaped or cylin 
dric portion 6 separated from the inner body 
portion by a space 6°. The outer cylindric 
portion 6 is connected with the inner body 
portion 6 of the head by webs or arms 

80 

6" shown at the lower part of Figs. 1 and 2 
and in Figure 7. The cylindrical body por 
tion of the valve member is adapted to 
reciprocate in this space. 69, the inner body 
ortion of the head being machined to re 

85 

ceive the valve with a close sliding fit. The , 
space 6° is of such width that a channel 
69 is left between the outer surface of the 
cylindric body of the valve and the inner 
side of the outer shell 6 of the compressor 
head, so that gas or airis, free to flow from 
the inner end of the compressor head 
through the passage 6° to reach the valve 

90. 
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ring 8. Passages are also formed at 6 in 
the main body part: 6 of the compressor 
head, so that air or gas is free to pass along 
these channels on the inner side of the valve 
cylinder or body, so, as, to reach the space 
9 formed at the end of the body 6 of the 
head or piston, this chamber being provided 

00 

by reducing the diameter of the body, por- . 
tion.6 at this point, the chamber 9 being of 
annular form. This chamber 9 communi 
cates with the passage 69 by ports, 10 formed 
through the body of the valve. The valve 
body is provided with an annular groove. 11 

105 
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near its inner end, which receives lugs 12 
extending inwardly from a divided ring 13, 
this ring having an outside diameter equal 
to the inside diameter of the cylinder 1 and 
adapted to slide on the interior of said cyl 
inder. The projections 11 extend through 
openings 13 in the shell 6 of the piston 
or compressor head, these openings 13' be 
ing longer than the length of the projec 
tions 12, as indicated in Figure 2. The ring 
13 is of such a width as to overlie the outer 
surface of the shell 6 of the piston head as 
indicated at 12, 12', in Figure 2. This 
ring member is provided with the packing 
ring 14, and packing rings 15 are provided 
in the head or enlarged portion 16 of the 
piston, it being understood that the exten 
sion or shell 6 of the piston is of smaller 
exterior diameter than the end portion 16 
of the compressor piston, thus providing a 
space between it and the interior of the 
main cylinder in which the ring 13 is adapt 
ed to lie and work. The ring 13 exercises 
a retarding influence on the valve member 
to which it is connected as described, this 
retarding influence being due to the fric 
tional resistance between the exterior of 
the ring 13 and the inner face of the main 
cylinder, so that as the compressor head 
shown in Figure 2 moves towards the left 
the valve member will lag in respect to 
the movement of the compressor head and 
the valve ring 8 will raise from its seat to 
allow the charge of air or gas to pass 
through the passages 6 and 6 into the com 
pression space at the right of the com 
pressor head, and on the stroke of the com 
pressor head to the right the valve member 
8 will close upon its seat and compression 
will take place and the compressed fluid 
will pass out through the discharge valve 3. 
In order to prevent air or gas from being 

trapped in the space at the right of the 
ring 13 in Figure 2 I provide ports 17 ex 
tending from the space 18 through the shell 
6 to communicate with the passage 6°. 
Figure 9 shows the open position of the 

valve while the compressor head is moving 
leftward. When the stroke is reversed and 
the head moves towards the right the valve 
will lag in respect to the movement of the 
head by reason of the frictional resistance 
offered by the ring 13 bearing in the main 
cylinder of the compressor and this to 
gether with the resistance of the volume of 
air or gas in the compression space will 
cause a quick seating of the valve resulting 
in high efficiency of the compression stroke, 
due to the large yolume of air or gas trapped 
in the compression space. 

It will be seen that I get a large opening 
of the valve, it being annular inform and 
located close to the outer cylindric surface 
of the head or piston. In other words the 
ring shaped valve is made of as large a 
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diameter as possible and the area of open 
ing presented to the passage of the air or 
gas insures a maximum volume in each 
charge passing into the compression space. 

It will be observed that there is no spring 
employed in connection with my valve or 
ganization and therefore no spring pressure 
to be overcome, and the suction is not relied 
upon in opening the valve. The valve will 
begin to open immediately upon the begin 
ning of the suction stroke, due to the re 
tarding effect of the ring 13, which causes 
the valve to lag and hence the valve will 
open without requiring rise of the suction 
to a certain degree. 
The ring 13 is split, as before stated, and 

it is easily applied to connect up the valve 
member with the piston or compressor head 
by inserting the valve into the annular cavity 
in the head and then placing the sections 
of the ring shaped member 13 in position 
with its projections 12 extending through 
the openings in the piston and into the 
annular groove 11 in the valve. The pack 
ing ring 14 holds the sections of the ring 
13 in place when the parts are assembled 
ready to be placed in the cylinder 1. The 
openings 13' are of such length as to allow 
the ring 13 and valve to lag when the piston 
changes its stroke, the valve being picked 
up by the end walls of the openings 13' 
striking the projections 12. 
The openings 10 allow the air or gas 

pressure to pass from inside to outside of 
the shell of the valve to escape at the valve 
seats 6' 6' equally. 

It will be observed that no bolts are em 
ployed in holding the parts together and the 
parts are assembled and dismounted in a 
sinple manner. 
The preferred form of my invention is 

shown in Fig. 1 () in which the same form of 
piston and suction valve mechanism as above 
described is employed but the discharge 
'alves are different. Both of these discharge 
valves 19, 19, are of a form to secure a 
maximum area of discharge opening with a 
minimum amount of movement of the valve. 
At the head end of the cylinder, through 
which the piston rod passes, the discharge 
valve is of ring form and is of an external 
diameter slightly greater than the interior 
ore of the cylinder. It finds a seat against 

the annular shoulder 20 on the cylinder 
wall, the bore of the cylinder beyond this 
shoulder being enlarged in respect to the 
portion in which the piston travels. This 
valve has a sleeve portion 19 which sur 
rounds and slides on the inwardly project 
ing extension 21 of the head of the cylinder 
and within an annular recess 22 of said 
head packing being arranged at 23-24 on 
opposite sides of the sleeve. This discharge 
valve is backed by a spring 24 tending to 
hold it to its seat. 
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The discharge valve 19 is in the form of 
a disc with a sleeve extension. 19' slidably 
embracing the projection 25 of the other 
head of the cylinder. A space a normally 
exists between the valve and said extension 
25, and this valve is backed by a spring 26. 

10 

The space a is provided in order that in case 
of breakage of the piston rod the piston, 
if it strikes the valve 19, will not result 
in damage by breaking the head, the space a 
being sufficient to allow the shock to be ab 
sorbed by the spring 26. 
The stroke of the piston with my form 

15 
of discharge valves may be equal substan 
tially to the length of the cylinder chamber, 
only the slightest clearance being provided 
at the end of the piston's stroke. 

20 

There are no pockets or spaces between 
valves or within the cvlinder for gas to be 
compressed and follow back and thus re 
duce capacity. . . . . . . . 
The valves will allow the discharge of the 

full volume of the cylinder. The valves, be 
25 
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evacuation of any liquid. 

cause of their large size and the large area 
of the opening afforded thereby, when the 
valves are: off of their seats, need open but 
a minimum distance, and this contributes 
to quiet running of the compressor. : 
The final outlets for the gas are indicated 

at 27 and 29. . . . . . . . A space is provided at b for cooling, and 
expanded ammonia may be introduced to 
circulate through this space. 
By reason of the large area of the valve 

the compressor or the working parts will 
not be damaged should liquid get into the 
cylinder by accident because ample area of 
discharge opening will be afforded for the 
The cylinder extension 25, Fig. 10, is 

cooked internally and the sleeve 19’ of the 
discharge valve 19 works on the outer side 
of this extension so that the expansion of 
the sleeve under heat will be away from its 
working contact with the outer side of this 
cooled extension and the valve will be pre 
vented from sticking. - 

Referring to Fig. 2, the space 18 between 
the head of the piston, and the ring 13 pro 
vides a cushion to prevent shock being trans 
mitted to the parts which might result in 
breakage, for instance, to the piston rod. 
This breakage is due to crystallization which 

-55. 
results from the vibration under shock but 
with the provision of the cushion at 18 this 
is avoided. It will be seen that this cushion 
is effective in both the opening and closing 
movements of the valve 8. In one direction 
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the ring 13 works against fluid confined in 
the space 18 and in the other direction a 
suction effect is present and retards the 
movement of the ring 13 and the valve 8. 
Hammering of the valve is thus prevented. 
By reason of the employment of the 

valves in the piston and in the cylinder of 

openings 

said portion being perforated, and a valve 

ring or disc form and of large diameter the 
apparatus will work with liquid as well as 
with gas. x * ; : - 

What I claim is: . . . . . . . . 

1. In combination with a cylinder, a pis 
ton having a central body portion with an 
outer shell spaced apart from the body por. 
tion and connected therewith, a valve hav ing a cylindric body portion sliding on the 
body portion of the piston and arranged in 
the annular recess between the body por 
tion and shell, said valve having an annular 
head to seat itself against annular seats on 
the shell and body portion of the piston, 
Substantially as described. . . 

2. In combination with a cylinder, a piston having a central body portion with 
an outer shell spaced apart from the body 
portion and connected therewith, a valve having a cylindric body portion sliding on 
the body portion of the piston and arranged 
in the annular recess between the body por 
tion and shell, said valve having an annu 
lar head to seat itself against annular seats 
on the shell and body portion of the piston, 
the recess in which the annular valvé body 
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Works forming a passage for the air or gas 
on the exterior of the valve and the said 
body portion of the piston having channels 
formed therein for the passage of the gas 
or air on the interior of the valve, substan 
tially as described. . 

3. In combination a cylinder, a piston, 
an annular valve member slidable on a por. tion of the piston and means for con 
trolling the movements of the valve in re 

95 

100 

spect to the piston comprising a member 
connected with the valve and bearing on the interior of the cylinder, said controlling 
member extending through an opening or 
scribed. . . . . . . 

4. In combination a cylinder, a piston, an 

05 
in the piston, substantially as de 

annular valve member slidable on a portion of the piston, and means for controlling ill0. 
the movements of the valve in respect to 
the piston comprising a member con 
nected with the valve and bearing on the 
interior of the cylinder, said controlling 
member being formed in sections, substan 
tially as described. . . . . 

5. In combination a cylinder, a piston 
having a shell with openings therein, a 
valve within the shell, controlling means 
for the valve slidably engaging the inte 
rior of the cylinder, said shell having an 
opening, the said controlling means which 
has frictional sliding contact with the cyl 
inder wall having a portion extending 
through the opening and connected with 125 
the valve, substantially as described. 

15 
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6. In combination a cylinder and pis 
ton, a valve slidable in relation to the pis 
ton and arranged within a portion thereof, 180 
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retarding member bearing on the wall of 
the cylinder and having a portion of less 
extent than the perforation of the piston 
extending through said perforation and 
connected with the valve, so that the valve 
will be picked up by the piston after the 
latter has performed a part of its stroke, 
substantially as described. 

7. In combination a cylinder, a piston 
having a head and a shell-like body por 
tion, a valve within the shell, said shell 
having openings, and a member between 
the shell and the wall of the cylinder hay 
ing sliding frictional contact with the lat 
ter, said member being formed in sections 
and having portions extending through the 
openings in the shell and connecting with 
the valve, substantially as described. 

8. In combination a cylinder, a piston, a 
valve within the piston, a split ring be 
tween the piston and cylinder, a packing 
ring holding the parts of the split ring to 
gether, said piston having openings and 
said split ring having portions extending 
through the openings and engaging the 
valve, said openings allowing the valve to 
lag but causing the picking up of the valve. 
by their walls engaging the portions of the 
split ring extending through them. Sub 
stantially as described. 

9. In combination a cylinder, a piston 
therein having a head at one end, a reduced 
body portion consisting of a shell and an 
inner part connected by means at One end 
leaving an annular recess between the 
parts to one side of the arms, the said inner 
part of the piston having channels extend 
ing longitudinally, an annular valve having 
a body portion sliding on the inner part of 
the piston but leaving the recess and chan 
nels open to supply gas or air to the valve 
seat, a split ring surrounding the reduced 
shell of the piston, and bearing frictionally 
upon the inner wall of the cylinder, said 
split ring having portions extending 
through openings in the shell and fitting 
in recesses in the valve, substantially as de 
scribed. 

10. In combination a cylinder, a piston 
having passage ways longitudinally 
through it with a seat at one end, an annul 
lar valve having a portion adapted to 
seat to close or open the passageway, re 
tarding means for the valve arranged ex 
terior to the piston and between it and the 
cylinder and bearing on the latter, said pis 
ton having an opening and the said ex 
terior retarding means being connectet 
with the valve through the said opening, 
substantially as described. 

11. In combination a cylinder having en 
larged ends forming shoulders providing 
seats for discharge valves, coaxially ar 
ranged with the cylinder, cylinder heads 
each having an extension forming on its 
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outer side a seat for one of the discharge 
valves, discharge valves, one of said valves 
being of disc form and one of ring form, a 
double piston, means for introducing the 
fluid into the cylinder between the pistons, 
ring valves carried by the pistons and of 
substantially the full diameter thereof, the 
disc discharge valve being normally spaced 
apart from the end of the cylinder exten 
sion, a spring on the outer side of each cylin 
der head extension bearing on the valve, 
and a piston rod passing through the ring 
shaped discharge valve and the cylinder 
head extension on which said ring valve 
slides, substantially as described. 

12. In a compressor the combination of 
a cylinder and piston, a ring-shaped dis 
charge valve at the end of the cylinder, said 
cylinder having a shoulder against which 
the ring valve seats itself, and having a 
head within extension provided with an an 
nular recess, said ring-shaped valve having 
a sleeve portion slidable in the annular re 
cess, packing on both sides of the said sleeve 
portion and a spring in rear of the ring 
shaped valve, substantially as described. 

13. In combination in a compressor, a 
cylinder, a piston, a ring-shaped valve car 
ried by the piston within the end thereof 
and having a portion extending within the 
piston and a fluid cushion controlling the 
action of the valve, said cushion comprising 
a space between the cylinder and piston, 
and a member connected with the valve and 
operating in the said space. 

14. In combination in a compressor, a 
cylinder, a piston, a valve carried by the 
piston, and a member connected with the 
valve and forming a piston-like member 
and a dash pot space in which the said pis 
ton-like member operates to control the 
valve against hammering, substantially as 
described. 

15. In combination a cylinder, a piston, 
having a head with a portion of reduced 
diameter, to one side of said head leaving a 
space between the reduced portion and the 
cylinder wall, a valve carried by the piston 
and a member connected with the valve, 
said member bearing on the cylinder and 
having a piston-like action in the said space 
to cushion the action of the valve, and a 
small port leading from said space and 
communicates with the interior of the cyl 
inder, substantially as described. 

16. In combination a cylinder having an 
enlargement of its bore near its end provid 
ing a shoulder directed outwardly, a head 
for said cylinder having an extension co 
axial with the axis of the cylinder, a piston, 
a piston rod passing through the extension, 
a stuffing box for the piston rod in the said 
extension, said extension having an annular 
recess, a ring-shaped valve having a sleeve 
portion working on the out-side of the ex 
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tension and in the annular recess, packing 

stantially as described. 
8 

for said sleeve portion within the recess 
and on the extension, and a spring bearing 
on the valve and on the head outside of said 
sleeve portion, said head extension being 
hollow, and means for circulating a cooling 
medium through the said extension, sub 

17. In combination in a compressor, a 
cylinder, a piston having a portion of re 
duced diameter providing a space between 
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the same and the wall of the cylinder, a 
ring-shaped valve at one end of the piston, 
said piston having an annular seat for both 
the outer and inner edges of the ring-shaped 
valve and having also an interior portion 
ES apart from the exterior portion or 
shell, said shell and interior portion being 
connected together at one end of the piston, 
said valve having a cylindrical extension 
slidably mounted on the inner portion of 

, the piston with passages on the outer side 
and inner side of said valve extension and 
within the piston, a member connected with 
the valve extension extending through an 
opening in the shell of the piston and work 
ing in the space between the reduced por 
tion of the piston and the cylinder wall to 
cushion the action of the ring valve, sub 
stantially as described. 

18. In combination in a compressor, a 
cylinder, a piston having a rear portion of 
reduced diameter providing a space between 
it and the cylinder wall, said piston com 
prising an outer shell portion and an inner 
portion spaced apart therefrom, a piston rod 
connected with the inner portion, a ring 
shaped valve seated at its outer and inner 

40 

45 

edges upon the shell portion and inner 
portion of the piston and having a cylindri 
cal extension slidable upon the inner portion 
of the piston, said piston also having a free 
space for the passage of the fluid between 
its shell and cylindric extension of the ring 
shaped valve, and having channels in its 

inner portion connected with the inner valve 
seat and having also a lateral opening 
through its reduced diameter portion, a 
member working in the space between the 
reduced diameter portion and the cylinder 
wall and connected through said lateral 
opening with the cylindric extension of the 
the cylinder wall and acting with the said 
space to cushion the action of the ring 
shaped valve, Substantially as described. 

19. In combination in a compressor, a cyl 
inder, a piston having a rear portion of re 
duced diameter providing a space between 
it and the cylinder wall, said piston com 
prising an outer shell portion and an inner 
portion spaced apart therefrom, a piston 

50 

ring-shaped valve, said member bearing on 

60 

rod connected with the inner portion, a ring 
shaped valve seated at its outer and inner 
edges upon the shell portion and inner por 
tion of the piston and having a cylindrical 
extension slidable upon the inner portion of 
the piston, said piston also having a free 
space for the passage of the fluid between 
its shell and cylindric extension of the ring 
shaped valve, and having channels in its 
inner portion connected with the inner valve 
seat and having also a lateral opening 
through its reduced diameter portion, a 
member working in the space between the 
reduced diameter portion and the cylinder 
wall and connected through said lateral 

65 
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opening with the cylindric extension of the 
ring-shaped valve, said member bearing on 
the cylinder wall and acting with the said 
space to cushion the action of the ring 
shaped valve, the shell portion and inner 
portion of the piston being connected to 
gether at one end of the piston and the said 
member being formed in sections and held 
within a groove of the cylindric portion of 
the ring-shaped valve, substantially as de 
scribed. 

In testimony whereof I affix my signature. 
DAVID FRANKLIN SMITH. 
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