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To all cola-0m- z't mar concern: 
lie it known that . Snowmen B. RnorInLn, 

a citizen of the United States. a resident of 
Easton. Northampton County, and State of 
Pennsylvania, have invented certain new‘ 
and useful Im. rovements in Compressor 
llnloaders. of which the following is a speci 
tication. 
This invention relates to starting un 

loaders for compressors and the primary ob 
ject oi’ the invention is to secure a de?nite 
time element between the starting and load 
ing of the compressor. The device is par 
ticularly applicable to a compiessor in 
which the starting and stopping of the mo 
tor driving the compressor is controlled by 
electrical or other suitable and usual means, 
so that the function of my unloader is pri 
marily to provide for unloading during the 
starting period. 

Another important object of the invention 
is to enable the said time element on start 
ing to be varied and controlled as desired. 
depending upon the size of the compressor 
and other factors which may enter into the 
construction of the unit. , 
To these and other ends, which will here 

inafter appear. the invention consists of the 
apparatus shown in one of its preferred 
forms in the accompanying drawings, in 
which 
Figure 1 is a longitudinal sectional ele 

vation of the unloader. and 
Figure 2 is a diagrammatic elevation 

partly in vertical section of the unloader 
up )lied to a compressor unit. 

itet‘erring to the drawings, and at first 
more particularly to Figure 2, the unloader 
A is adapted to be connected in the dis 
charge line B of a- compressor C between 
the compressor and the usual receiver tank 
D. The compressor may be of any suitable 
type. in this instance, the parts being shown 
iliagranunatically, and comprising a cylinder 
E and reciprocatory piston F adapted to be 
driven from any suitable source of power. 
The compressor is rovided with the inlet 
valves (3 and the (ischarge valves H, the 
discharge chamber J of the compressor 
being connected to the discharge line B. 

Referring more particularly to the details 
of the unloader as shown in Figure l, the 
unloader comprises a suitable valve casing 

K having the main chamber L separated 
from the outlet 0 of the valve casin b 
the partition P on which the main 5160i; 
valve Q is adapted to be seated for control 
ling the dischar ‘e from the valve casing. 
The check valve is provided with a spring 
I_\‘- bearing on the valve and held by the ca 
5. The pressure in the receiver tank lg 
normally holds the check valve Q to its 
seat. 
The wall T of the main chamber L is pro 

vided with a valve seat U on which a relief 
valve V is ada‘ited to seat. The extension 
W of this relie valve is preferably adapted 
to bear against the main check valve Q, 
forming a stop. The relief valve V controls 
a vent X atl'ording communication between 
the main valve chamber and the atmosphere. 
The stem Y of the relief valve V is shown 

provided with the time element piston Z op 
erating in a chamber formed by theexten 
sion a of the main valve casing K. Pres 
sure means which may be in the form of a 
comparatively heavy spring I) cooperates 
with the time element piston Z and is adapt 
ed to be compressed between said piston 
and the cap 0 on the end of an adjustable set 
screw d extendinD through the extension at. 
The spring I) ten s to hold the relief valve V 
in open position as indicated in Figure 1, 
and is opposed b the pressure on the time 
element piston Z uilt up in the main cham 
ber L of the valve casing. 
In the operation 01“ the unloader so far 

described let it be assumed that the com 
pressor is standing, that is, not running, in 
which case the main check valve Q will be 
closed with perhaps one hundred pounds 
pressure above it, due to the pressure in 
the discharge tank D. The relief valve V 
is held in open position b means‘ of the 
heavy spring 6 under the time element pis 
ton Z. Assume then, that the motor or 
other source of power driving the compres 
sor starts up slowly, in which case the air 
from the discharge line B passes out of the 
unloader valve casing K under the relief 
valve V and through the atmospheric vent 
X. The vent X is preferably of such size 
that if the compressor were running at full 
speed. the pressure required to pass all of 
tie air from the compressor through the 
vent X. would be a certain de?nite‘ ?gure, 
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as for instance ?fteen pounds, which qn'ay 
be taken as an example, and this is- only 
after full speed has been attained. _, 
The set screw d for the time element pis 

ton spring I) is so adjusted that when the 
pressure in the main chamber L of the. valve 
casing, sli htly throttled by the opening of 
the vent % reaches a certain pressure less 
than ?fteen‘ pounds, as for instance eight 
pounds, as an illustrative example, the time 
element piston Z will be depressed and the 
relief valve V will be closed. After this op— 
eration occurs, the air from the compressor 
will build u the compression in the dis 
charge pipe and in the main chamber L of 
the valve casing until the pressure slightly 
exceeds the pressure in the discharge tank D, 
causing the main check valve Q, to open, in 

">dicating that the compressor has’taken up its 
load. , ~ . 

I am enabled to ad'ust the set screw (i so 
that the relief valve will close after any 

In describing the op— 
eration of the apparatus so far disclosed, ?f 
teen was selected ‘as the number of pounds 
‘pressure required to pass the air from‘ the 
compressor at full speed through the atmos 
pheric vent X and in actual practice, the set 
screw (2 has been set so that the time element 
piston Z will be depressed at eight pounds 
pressure in the main chamber L. Under 
these conditions, if the piston Z for any rea 
son should stick and should not be depressed‘ 
at eight pounds pressure. the pressure in the 
unloader will automatically build up to ?f 
teen pounds giving practically 100% greater 
pressure available to force the iston Z 
downward in case it should stick. he time 
element piston Z can also be adjusted to move 
downward at as low or as high a pressure as 
may be required, to ive the desired time ele 
ment on starting. n adjustment for eight 
pounds pressure on the piston 'Z has been 
found to give about ten seconds starting time 
on the unit to which the unloader was ap 
plied, and one of the advantages of my con 
struction is the appreciable pressure range 
obtainable with the adjustment of the set 
screw a’- for the time element piston spring I). 
When the pressure in the discharge tank D 

' has reached a certain maximum, as for‘ in 
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stance one hundred and ?fty pounds, the 
usual. electrical controller or other device 
provided for this purpose will stop the mo 
tor driving the compressor and under. these 
conditions, the check valve Q will automati 
cally close. Another ‘important feature of 
my construction relates to automatic means 
for relieving the pressure remaining in the 
main‘ valve casing upon stopping and before 
re-starting the compressor. I provide means 
for allowing the air in the chamber L of the 
valve casing and in the discharge pipe from‘ 
the compressor to exhaust to atmosphere 
through a connection 0 from the main valve 
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chamber and through the atmospherid-i'ivent 
f. This venting in the auxiliarybleeder or 
bleeder valve casing g located betweenthe 
unloader and the com ressor may occupy the 
space‘ of not'over a ew seconds, depending, 
upon the pressure and the size of the dis 
charge pipe. _When the check valve Q, is in 
open position, and the compressor is'pump 
ing into the tank D, the small bleeder vent f 
is maintained closed, as will be described so 
that there is no leak to atmosphere during 
such time. ' ‘ 

In‘ order to bleed the air trapped in the 
piping B between the com ressor discharge 
and the main check valve & of the starting 
unloader A, when the compressor has 
stopped, the tube e is bled from a vent in the 
body ofthe starting unloader under or on 
the ‘inlet side of the main check valve Q. 
This tube 6 leads to one end, in this instance, 
the bottom of the, automatic" bleeder 9 
,shown in the drawin s. The air coming 
through the bleeder tu e e, enters the lower 
body portion of the automatic bleeder g and 
will pass out to atmosphere through the vent 
f except when the needle valve k is pressed 
down upo'n its seat by air or gas pressure 
above the diaphram y'- or other pressure re 
sponsive device. The movement of the dia 
phragm j downward is resisted by a suit 
able spring la, which may be adjusted by 
means of the washers 0. The upper- body 
portion of the bleeder 9. may be connected 
to the indicator opening 32 of the compressor 
C and a check valve 9 is held to its seat in' 
the bleeder by the relatively light spring 7". 
The underlying principles upon which 

the operation of this automatic ‘bleeder is 
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based, are substantially as follows :--When ' 
a compressor piston, as the piston F comes 
to rest, it automatically seeks some interme 
diate position in the cylinder C due ‘to the 
expansion of the air behind it, until the 
pressures on the two sides of the piston are 
approximately equal. Owing to the fact 
that the air on the suction side of the pis 
ton at the time of stopping will be approxi 
mately atmospheric, the air on the other 
side of the piston will expand and move the 
piston, compressing the air on the suction 
side slightly until the pressure of the ex 
panded air becomes very nearly the same as 
the pressure of the air trapped on the suc 
tion side. Experiment has proved that with 
atmospheric intake, and intake valves which 
are commercially “ perfectly, tight,” the 
pressure left inside the compressor cylinder 
is very low relative to the discharge pres 
sure of the machine. _ ' 

Applying these principles to the appa 
ratus illustrated, a little air enters the small 
space t in the upper part‘ of the body ‘of 
the bleeder g by means of the check valve 9 
during the discharge period of the com 
pressor stroke. This pressure will be ap 
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proximately 'e ual to the. pressure in. the 
compressor cylinder 0 during the period of 
the discharge and this small amount of air. 
will be trapped in the‘ space If and will ‘push 
down the diaphragm y, closing the needle! 
valve h and preventing the‘bleeding .of' the 

‘starting unloader through ‘the tube‘ .6 and 
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vent f. - A, v, . > , 

~ A very small vents is preferably provided 
in the check valve q but this vent-sis not ‘ 
large enough to allow the pressure in the 
space t above the diaphragm j to drop su?i‘ 
ciently during the suction stroke at that end 
of the compressing cylinder to, permit the 
needle valve h to open.‘ Thus, ,during the 
entire-run of the compressor, the diaphragm 
j is held down’, closing the needle valve h 

' and preventing the bleeding of. the unloader 
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A through the tube .@ andthe vent f. ” 
As the compressor stops, the piston F will 

seek some intermediate position not far from 
mid stroke, as before described~ and'the com 
pressor cylinder pressure Will be relatively 
low. This being ‘ the case ‘ and the com 
pressor- F being at rest, the‘ very small 
.amountdof air in the space 2? above the dia 
phragm y' bleeds through the vent 8 into the 
compressor cylinder C1 This allows the 
spring 70 to force the diaphragm j upward, 
"Opens the needle valve in and allows the air 
in the chamber L of the unloader A to bleed 
back through the tube e and the vent f, so 
that the pressure in the compressor dis 
charge pipe 13 between the compressor and 
the unloader is bled to atmosphere. When 
this pressure has lowered sufficiently to 
allow the spring I) of the time element piston‘ 
Z of, the starting unloader to raise the piston 
and open the relief valve V, the unloader is 
in condition to start‘ the compressor and 
ready to permit the passage of the air to 
atmosphere through the side outlet or vent 
X of the unloader, as hereinbefore' described. 
Upon re-starting the compressor, the 

‘building’ up of the discharge pressure opens 
the small check valve 9 in the automatic 
bleeder g, forces down the diaphragm j and 
the needle valve h, shutting o?' the bleeding 
tube 6 leading from the unloader, and the 
machine proceeds to do ‘its .normal work 
of ?lling the receiver. > . , 

By means of ‘this automatic bleeder, the 
unloading and re-loading of the compressor 
is entirely independent of the electrlcal or 
other apparatus used for starting and driv 
ing the compressor and is controlled only 
by the pressure in the compressor cylinder 
or the speed of the compressor piston. In 
this way, in case the electrical current should 
fail, the machine is immediately unloaded 
and‘the motor protected, against the possi 
bility of starting the machine against air 
pressure._ “ A , ' 

It would be possible to place vent 8 some 
where in the body g’ of the bleeder or even 

‘in the diaphragm j, but in‘thatv case, the; 
leakage through this vent 8 would be con-f 
'tinuous although small. .By placing the’ ' 
‘vent ‘s in the check valve 9, the leakage time 
11s cut in half because this leakage can- only 
occur during the time that the check valve 
9 is on ‘its seat, which is during the. suction 
stroke of the piston for that end of the com 
pressor; ._ a ' > 

_ vI claim: , , I > 

‘1. A compressor unloader, comprising a 
‘main valve casing adapted to be connected 
in the discharge line of a compressor, a umain 
discharge valve controlling the outlet from 
sald casing to the discharge line, a vent to 
atmosphere from said casing, automatic 
means for preventing the opening of said 
main discharge valve until the compressor 
has attained su?icient speed to permit the 
load to be safely thrown on the compressor 
and automatic means controlled by the pres 
sure in the compressor cylinder for relieving 
the pressure remaining in the main valve 
casing as the compressor comes to a stop. 

2. A compressor unloader, comprising a 
main valve ‘casing adapted to be connected 
in the discharge line of a compressor, a main 
discharge valve controlling the outlet from 
said casing tothe discharge line, a vent to 
atmosphere from said casing, automatic 
means for producing a delayed time element 
between the starting of the compressor and 
the opening of said main discharge valve 
and automatic means controlled by the pres 
sure in the compressor cylinder for relieving 
the pressure remaining in the main valve 
casin as the compressor comes to a stop. 

3. compressor unloader, comprising a 
main valve casing adapted to'be connected 
in the discharge line of a compressor, a, main‘ 
discharge valve controlling the outlet from 
said casing to the discharge line, a vent to 
atmosphere ‘from said casing, an ‘automatic 
relief valve in said casing controlling said 
vent to atmosphere, for preventing the 'load-. 
ing of the compressor until an'element of 
time has elapsed after starting and automatic 
means controlled by the pressure in the com 
pressor cylinder for relieving the pressure 
remaining in the main valve casing as the 
compressor comes to a stop. 

4. A compressor unloader, comprising a 
main valve casing, adapted to be connected 
in the discharge line of a compressor, a main 
discharge valve controlling the outlet from 
said casing to the discharge line, a vent to 
atmosphere from said casing, an'automatic 
relief valve in said casing controlling said 
vent to atmosphere, said relief valve auto 
matically closing before the main valve 
opens on starting of the compressor, and 
opening after the main discharge valve 
closes when the compressor stops and auto 

‘ matic means controlled by the pressure in the 
compressor cylinder for relieving the pres 
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sure remaining in the main valve casing as 
the compressor comes to a stop. ‘ 

5. A compressor unloadcr, comprising a 
valve casing having a main valve chamber 
adapted to be connected in the discharge 
line of a compressor, a main check valve con— 
trolling the outlet 'of said chamber to the 
discharge line, a relief valve controlling an 
atmospheric vent from said main chamber, 
a pressure actuated piston connected to said 
relief valve, subject to the pressure in the 
main chamber and to opposing pressure 
means, whereby‘ the load is not thrown on 
the compressor until ithas reached a speed 
sutiicient to build up enough pressure in the 
said main chamber to overcome the opposing 
pressure means of the relief valve and close 
the said relief valve and automatic means 
controlled by the pressure in the compressor 
cylinder for relieving the pressure remain 
ing in the main valve casing as the compres 
sor comes to a stop. 

6. An unloader for compressors, compris 
ing a valve casing adapted to be connected 
in the discharge line of a compressor ‘and 
having a main valve chamber, a main check 
valve controlling the discharge outlet from 
the said casing. an auxiliary relief valve con 
trolling an atmospheric vent from said main 
chamber, a piston connected to the stem of 
said relief valve subject- to the pressure in 
the main chamber tending to close the relief 
valve and opposed by an adjustable spring 
tending to open the relief valve, an auxiliary 
blceder valve, a connection from the main 
valve chamber to said auxiliary bleeder 
valve. said bleeder valve being controlled by 
the pressure in the compressor cylinder, 
whereby the pressure remaining in the main 
valve casing is relieved before the re-starting 
of the compressor. and the main ‘check valve 
will not be open to load the compressor until 
the relief valve has closed, due to the build 
ingup of a predetermined pressure in the 
‘said main chamber of the casing. 

7. An unloader for compressors, compris 
ing a valve casing having an inlet adapted to 
be connected to the discharge of a compres 
sor and an outlet adapted to be connected to 
a receiver tank. a main discharge valve 
chamber in said casing, a spring pressed 
main check valve controlling communica~ 
tion between said main chamber and the out 
let of the casing, a relief valve controlling a 
vent from said main chamber to atmosphere, 
a time element piston connected to the stem 
of said relief valve. an adjustable spring co 
operating with said piston and tending to 
open said relief valve, an auxiliary bleeder 
valve, a connection from said main valve 
chamber to the said auxiliary bleeder valve, 
said bleeder valve being controlled by the 
pressure in the compressor cylinder, where 
by the pressure remaining in the main valve 
casing is relieved before the re-starting of 
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the compressor and a delayed time element 
is provided between the starting and load 
ing of the compressor due to the successive 
operation of the relief valve and main check 
valve. 

8. An unloader t'or compressors compris 
ing a main valve casing adapted to be con 
nected in the discharge line of a compressor, 
a main discharge valve controlling the out 
let from said casing to the discharge line, 
automatic means for producing a time ele 
ment between the starting of the compressor 
and the opening of said main check valve, 
and automatic means controlled by the speed 
of the compressor piston for relieving the 
pressure remaining in the main valve casing‘ 
as the compressor comes to a stop; 

9. An unloader for compressors, compris 
ing a valve casing adapted to be connected 
in the discharge line of a compressor, a main 
discharge valve controlling the outlet from 
said casing to the discharge line, and opera 
tive means connected to said valve casing for 
automatically unloading and re-loading the 
compressor controlled only by the speed of 
the ‘compressor piston. 

10. An unloader for compressors compris 
ing a main valve casing adapted to be con 
nected in the discharge line of a, compressor, 
a main discharge valve controlling the out 
let from said casing to the discharge line, 
automatic means for producing a time ele 
ment between the starting of the compressor 
and the opening of said main check valve, 
and automatic means controlled by the pres 
sure in the compressor cylinder for relieving 
the pressure remaining in the main valve 
casing as the compressor comes to a stop. 

11. An unloader for compressors, compris 
ing a main valve casing adapted to be con 
nected in the discharge line of a compressor, 
a main discharge valve controlling the out; 
let from said casing to the discharge line, 
and operative means connected to said valve 
casing for automatically unloading and re 
loading the compressor controlled only by 
the pressure in the compressor cylinder. 

12. An unloader for compressors compris 
ing a main valve casing adapted to be con 
nected in the discharge line of a compressor, 
a main discharge valve controlling the out 
let from said casing to the discharge line, 
and automatic means controlled by the pres 
sure in the compressor cylinder for relieving 
the pressure remaining in the vmain valve 
casing as the compressor comes to a stop. 

13. An unloader for compressors compris 
ing a main valve casing adapted to be con 
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nected in the discharge line of a compressor, “ 
a main discharge valve controlling the out 
let from said casing to the discharge line, 
and automatic means controlled by the speed 
of the compressor piston for relieving the 
pressure remaining in, the main valve casing, 
as the compressor comes to a, stop. ' 
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14. A compressor unloader, comprising a 
valve casing having a main valve chamber 
adapted to be connected in the discharge line 
of a compressor, a main check valve control 

tling the outlet of said chamber to the dis 
charge line, a relief valve controlling an at 
mospheric vent from said main chamber, 
and a piston connected to said relief valve 
actuated in one direction by pressure in the 
main‘ valve chamber and subjected to oppos- 
ing pressure means, whereby the load is not 
thrown on the compressor until it has 
reached a speed at which the vent to atmos 
phere from the main valve chamber ceases 
to be su?icient to permit the air discharged 
by the compressor to pam to atmosphere, so 
that su?icient pressure is built up in the said 
main chamber to overcome the opposing 
pressure means of the relief valve and close 
the said valve, and automatic means con 
trolled by the pressure in the compressor 
cylinder-‘for relieving the pressure remain 
ing in the mainvalve casing as the com 
pressor comes to a. stop. 

15. An unloader for compressors, compris 
ing a valve casing adapted to be connected 
in the discharge‘ line of a compressor and 
having a main valve chamber, a main check 
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valve controlling the discharge outlet from 
the said casing, an auxiliary relief valve con 
trolling an atmospheric vent from said main 
chamber, a piston connected to said relief 
valve and subject to the pressure in the main 
chamber tending to close the relief valve 
and opposed by means tending to open the 
relief valve, an auxiliary bleeder valve, a 
connection from the main valve chamber to 

said auxiliary bleeder valve, said bleeder 
valve'being controlled by the pressure in the 
compressor cylinder, whereby the pressure 
remaining in the‘ main valve casing is re 
lieved before the re-starting of the com 
pressor, and the main check valve will not 
be open to load the compressor until the re 
lief valve has closed, due to the building up 
of a predetermined pressure in the said main 
chamber ofthe casing. 

16. An unloader for compressors, compris 
ing a valve casing having an inlet adapted 
to ‘be connected to the discharge of a com 
pressor and an outlet adapted to be connect 
ed to a receiver tank, a main discharge valve 
chamber in said casing, a spring pressed 
main check valve controlling communication 
between said main chamber and the outlet of 
the casing, a relief valve controlling a vent 
from said chamber to atmosphere. a 
time element piston connected to said relief 
valve and-subject to means tending to open 
the relief valve, an auxiliary bleeder valve, 
a connection from said main valve chamber 
to the said auxiliary bleeder valve. said 
‘bleeder valve‘being controlled by the pres 
sure in the compressor cylinder. whereby the 
pressure remaining in the main valve casing 
is relieved before the restarting of the com 
pressor and a delayed time element is pro 
vided between the starting and loading of 
the compressor due to the successive opera 
tion of the relief valve and main check valve. 
In testimony whereof I have signed this 

speci?cation. - 

SNOWDEN B. REDFIELD. 
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