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UNITED STATES

PATENT OFFICE:

WILLIAM PRELLWITZ, OF EASTON,"?ENNS?LVANIA: "'ASSIGNOR TO INGERSOLL—BAND

COMPANY, OF NEW. YORK, N. Y.,

A CORPORATION OF NEW JERSEY.

UNLOADER FOR COMPOUND FLUID-COMPRESSORS. l

7o all whom it may concern:

Be it known that I, Wintiam PrerLwirz,
a citizen of the United States, and resident
of Easton, in_the, county of Northampton
and Stafe of Pennsylvania, have invented a
new and uieful Improvement in Unloaders
for Compound Flaid-Compressors, of whith
the following is a specification. -~
. My invention relates to means for unload:
ing compound fluid compressors and con-
sists broadly in novel means arranged to

. antomatically unload the compressor when

15

20

the pressure rises to a predetermined point
and ‘load the compressor when the pressure

falls to a predetermined point, said means’

comprising an auxiliary receiver, the valve
for opening and closing communication be-
tween the compressor and auxiliary receiver.

and a regulating device, such as a fluid pres-

sure governed regulator, -connecteéd to the

‘back of the auxiliary recciver valve.
My invention further consists In means

for unloading and loading the compound

- compressor step by step as the pressure rises

30

35

40

.45

" 50,

_are represented in the accompanying draw-

_plane of

and falls to predetermined points; said means
comprising a plurality of auxiliary receivers,
valves arvanged to open and close communi-
cation between the compressor and the anx-
iliary receivers and a plurality of regulating
devices, such.as fluid pressure governed
regulators, connected to the backs of the
auxiliary receiver valves for unloading and
loading the valves successively as the pres-
sure rises and falls.

This present invention i also directed to

the novel means above set forth applied
either.to both the high and low pressure cyl-
inders ‘or to theé low pressure cylinder of a
compound fluid compressor. .
Practical ‘embodiments of my invention
ings.in which— .
Figure 1 represents an end view of a com-
pound fluid compressor with my novel un-
loading means applied thereto. - Fig: 2 is a

diagrammatic plan view of the same, Fig.

3 is a longitudinal section through the low

.pressure cylinder, Fig. 4 is a central verti-

cal section through the fluid pressure gov-

erned regulator which is shown in connec--

tion with my unloading means,-Fig. 5 rep-
resents a central vertical section of the regu-
lating valve, Fig. 6 is a view taken in the
the line' A—A of Fig. 4, looking

" Specification of Letters Patent.
_ Application filed May 31,

Patented Mar. 5, 1912,
1907. Serial No. 376,703,

11in the direction of _t»'he arrows, Fig.-7 is a
horizontal section taken in the plane of the
line B—B of Fig. 4, looking in the direction

view showing means for unloading and load-
ing the low pressure cylinder only of the
compound-flind compressor, and Fig. 9 is a
diagrammatic plan view showing a modified
arrangement. of the unloading means in
which two fluid pressure governed regula-
tors are shown for unloading and loading
both the high and low pressure cylinders
instead of
form. - .

Proceeding -to describe the form shown
in Figs. 1 to T inclusive, the. low pressure
-cylinder is denoted by 1, the high.pressure

pipe lezi.ding from the low pressure cylin-

the pipe leading from the intercooler to-the

cylinder to the final receiver (not shown),
is denoted by 6. The main discharge valves
of the low pressure cylinder are denoted by
7 and the main discharge valves of the high
pressure cylinder by 8. It is.to be under-

any suitable source of.power; not shown
herein. Anxiliary receivers 9 are provided
for the low pressure cylinder and auxiliary

“sure cylinder.
opening and closing communication between
‘the low pressure cylinder snd the auxiliary
receivers 9, and valves12 are provided for

‘the high pressure cylinder.2 and the aux-
J4liary receivers-10. ~Four auxiliary receiv-
ers 9 and their valves may be provided for

at each end thereof. Four auxiliary re-
ceivers 10 and their valves may be provided
for the high pressure cylinder 2, communi-
cating- with each- end thereof.. The’ backs

such-as fluid pressure governed :regulators
of the form: disclosed in: United States Let-
ters Patent No. 514,839 dated February 13,
‘1894, changed to suit a. compound cempres-
sor, a -general -description of the construe-
tion, arrangement and operation of which

of the arrows, Fig. 8.is a diagrammatic plan:

four as shown in the preferred.

high pressure cylinder is denoted by 5. The. .
pipe which leads from the high pressure .

stood that the compressor is driven from -

receivers 10 are provided for the high pres-
Vilves 11 are provided for

56
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cylinder by 2 and the intercooler by 3. The -

" der to the intercooler.1s denoted by .4 -and .
75
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opening and closing cominunication between -

95

.| the low pressure cylinder 1, communicating .

100
of the auxiliary receiver velves are brought .
into communication. with _regulating devices,’

105 -
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“ follows. 13 is a-cyliridrical . valve box con--

_ taining the main slide valve 14 having pis-
+ - ton heads 15, 16 and bridge ports. 14%, 14,

- This valve.box:is provided-with ports 17,

- 8 18, leading to atmosphere and ports 19, for
1.7 the intercooler, 20 for the aiixiliary receiver
.+ valves of the low pressure cylinder and 21
~for the auxiliary valves of-the high pressure

. cylinder, .The main valve: 14 is operated
‘10 'by 'pressire upon one’ or the other -of its
" .piston_heads 15,716, by flujd~admitted. at

+ the-ends of the valve box through ports 22,
-7 -23, under the control of an-auxiliary slide
. -valve 24'in & box 25 which is always open
.16 %o the valve -box 13 through’the passages
126,27 A pipe 28 leads from the. receiver-
7 to the space between the main ‘valve j iston
“heads 15, 16 so that- this space ‘and the in-
: terior of the box 25fare always open to
20 receiver pressure:: The main valve 14 is'pro-
vided with ports arrarged to open communi-
cation from.the backs of the auxiliary re-
ceiver valves on the high andlow pressure
cylinder's fo atmosphére or to the receiver |

25 and intercooler respectively, ‘according to

the position of the valve. When-the main
valve is In one position the auxiliary valves

of the high pressure cylinder are loaded by
having their backs open to receiver pressure |
30 through the port 21; interior of box 138 and
.pipe 28,:and. the auxiliary receiver’ valves
of the low pressure cylinder are loaded by
having their backs open. to intercooler pres-

- sure, through the ports 20, 14 and 19.
38 When the main valve is in its other osition,
the .auxilisry receiver valves of the high
Pressure cylinder are unloaded by -having
ﬁheir backs epen to atmosphere” through
ports 21, 1d< ard 18, and the auxiliary re-

40 ceiver valves of the low pressure cylinder
are unloaded by having their backs 6pen to .
atmosphere “through poris 20, 14 and 17.
The top of the auxiliary valve. box 25 is
provided with a cylinder 99 which is open

45 at the bottom to .the interior of the said
box: A piston 3¢ is fitted to slide in the
linder 29, which pisten is arranged to
riove the auxiliary valve 24 mnder the in-
flvedce of receiver pressure. This auxiliary
55 valve 24 is proyvided with upper and lower
bridge ports 21, 32, and uppet ‘and lower
through ports 33, 34.. The mair. valve box

13 is provided with a port 35 intermediate

8680 -

valve under the control of the movement of
the auxiliary valve when said predetermined
high pressure” has been reached.. In the
form being described, four of these fluid

pressui¢ “govetned regulators . are shown, 70

each refulator being arranged to control the
unloading . 6f a ‘valve of an auxiliary re-
ceiver 9 at one end of the low pressure cyl-

-inder and the valve of an auxiliary receiver
10 at the other end of the high pressure y.

1

‘cylinder. - — LR
- In the form shown in Fig. 9, two fluid
pressure , governéd -regulators only are
shown, eich regulator .communicating ‘with
the backs of ‘the valves of two auxiliary re-
ceivers at the opposite ends 'of the low pres-
sure cylinder and the. valves of two aux-

Fig. 8, a form
is shown’in which the low pressure cylinder
only is {)rovided with auxiliary receivers
and regulators for their valves. The several
forms shown therein are. for the purpose of
1llustrating the point-that any number of
auxiliary receivers may be’ emplojed and
any number of regulators to suit different
requirements. - el
The operation of the simplest form of nsy
invention would be as. follows. - An auxil. :
iary receiver of a predetermined size is con-
nected to the low "pressure cylinder and a
regulating. device, suchi ‘as a fluid pressure
governed regulator, is-provided for the aux--
iliary receiver valve. ‘When the compressor
starts, the pressure is raised in the auxiliary

80

ciliary receivers at the op osite ends of the .
"high pressnure cylinder.” En

85 -

95 .

100

receiver corrésponding to.the rise of pres- .

sure In the-system.. .After the pressure has

been. raised to its regular working condi- .

_tion, ‘the auxiliary receiver valve tends to

remain closed because of the pressure from
the receiver on the back of the valve. When
the pressure has been raised to =z predeter-
mined high point, the regulator being con-
trolled by receiver pressure will automati-
cally unload .the back of the auxiliary re-
ceiver valve by .opening the samie to atmos-
phere, thus allowing the fluid under pres-
sure to be forced from the.cylinder into

the auxiliary receiver on the forward stroke
of the piston and to pass hack from- the _

auxiliary receiver into the cylinder on the |

‘retuln stroke of the piston, the unloaded
‘valve remaining open go long. as the power

the ports 22, 23. These several ports-are f.of the valve spring, which ‘is made very

55 s0 arranged that-the movenent of the anxil-

iary valve «ill control the ‘movement of the:f

wain: yalve.: The piston 30 for operating:
. the auxiliary valve is weighted to Eold ‘the

auxiliary -valve i position to keep the load: "

60 on the auxiliary receiver valves until a pre-

deterdined high pressure has been reac ed;

~by means of a weighted arm 86, the weights

47 on -which jmay.be so regulpted that the

back of:the ‘anxiliary. receiver valves will

65 be unloaded by the movement of the main:

.'?light; 13 Tess than the pressure:on the valve.’
of;the-fluid within the cylinder; thus autd-.. -

natically reducing the power of the ‘com-
_pressor to a predetermingd extent fixed by
‘the reldtive capacities of the compressor cyl-

inder and auxiliary receiver. As the.fluid

- pressure falls in the receiver, the regulator.

will automatically load’ the suxiliary re-

same to receiver<pressure, thus closing the

"velve- and _befmitting. the -compressor to

105 .
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i25 ’

-ceiver valye by opening the-back of the -

130
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agam opemte under fu.ll power
form, as, the low pressure- cyhnder is un-

.'Ioaded "the “intercooler, pressure. will fall.
in proportlon to the capacity of the aux-

.8 iliary recéiver to ‘reduce the .load on the
low gressure cyhnder, the high. pressure
cylinder, .taking” the fluid from the inter-
cooler and compressing it to the final re-
ceiver. While this, would be satisfactory

10 in some instances, it would not. be so eco-
nomical. It Would reduee -the capacity of
the machine and rgduce the amount of power

311]1‘6& to drive ity the low pressure ¢yl-

er would not do’ 1ts proportionate amount -

15 of work and there: would not be as much
heat abstracted. by the intercooler. 1t'is
obvious that by varying the size of the aux-

iliary receiver, the compressor cylinder can
be entirely unloaded or only partially un--
20 loaded, dependmgrupon the size of the aux-.1

iliary receiver: . To: obtain the full benefit
of extracting as mu¢h heat as possible from
the fluid, it:is prefersble to uge these un-
loading devices m comnection with both the
25 high and low pressure cylinders, the relative
capacities of the auxiliary receivers for the
high and low pressure cylinders being ‘such
that with normal pressures, each cylinder
‘will have a proportionate amount o clear-
80 ance, as for instance, if the auxiliary re-
ceivers for the low pressure cylinder reduce
its capacity one-third, the auxiliay receivers
for the high pressure cv]mder will reduce its
capacity one-third. With this arrangement

84 the intercooler pressure would remain sub- |

stantially constant and each cylinder would

be compressing the same number of com-
pressions, thus preducing the most economi-
cal resulfs. If it is desired to wnload the
40 compressor step by step, o plurality of sets
of auxiliary receivers are provided for the
high and low pressure cylinders and the
lators for the different auxiliary re-

ceiver valves are set by means of varying

45 their weights 37 to- successively unload the
" auxiliary receiver valves as the fluid pres-
"sure rises-to -predetermined points and load
the valves as the .pressure falls to prede-
termined points. . This will permit the com-

50 pressor to be gradually unloaded as the pres-
sure rises and gradually’ lgaded as the pres-
-sure falls and this is a valuable feature of

my invention. as it eliminates all shocks to.

the machine .as the load is thrown on and

55 off. One way of accomplishing this result |
- and at the same time keep the forward and |

. backward-loads on the machine. nearly uni-
form would be to first simultaneously un-
-load one auxiliary receiver valve -at the
60 front md of the low pressure cylinder and
one auxiliary receiver valve at the back end

of the high pressure cylinder and then si- |
multaneously unload the auxiliary receiver |
| corpressor, O
" valves for opening or closing communication 130

valve at the back end of the low pressure

65 cylinder and the auxiliary receiver valve

In this |

from said valves, due to the reduction- of

- receivers. is reduced -to a point. below the ol

L
A e
B ,8

at the front end of the h1gh pressure cvl-
inder and so. forth.. When the auxxhary
receiver valves are unloaded, they- will stay
open. as long as the fluid prossure on ‘the
valves overbalances-the power. of thevalveé' xo
springs and therefore the amount ¢f work:®
required for filling the:suxiliary receivers'™ ¢

[ will be again given back to the machine’oni™"

the réturn stroke as the volume of fluid is

"expanded. If the unloaded valves should' !75

close at-the end of the piston stroke, a?(my- ‘

pressure below the power of their springs,
they will be opened again as-soon as the pls-
ton starts toward said valves and “will et so
main open until the pressure in the’ auxxlm‘ry
power of said springs. oy
“When the machine is working Wlth the

- auxiliary- receiver valyes closed, it will ‘'be’ 35

seen that the auxiliary. receivers Temain full -

of fluid at maximum pressure as the valves
prevent.the fluid from passing back into the
cylinder. . -

" Attention is called to my co-pending ap- 90
plication filed of even date herewith, Serial
No. 876,702, in which claims are. pendmcr
dlrected to’ the loading and unloading: of *

fluid compressors of any type by a noveI

means while this present a.pphcatlon is-di-- 95 \
rected to. the loadlng and -unloading of'a - °
compound fluid compreéssor of any type by
smular means. - "
It is to be understood that by the term -
“regulating device” I' wish to include any 7100
mechanical, electrical or fluid means which-
can be employed for carrying out the ob-
jects of my invention;-hence I do not wish'te-
limit myself to the partxcmar regulafing dé- .
vice herein shown and descrlbed but =~ 1’05
‘What I claim is: i
1. The combination with the high and low.
pressure cylinders of a compound fluid com-
pressor, of auxiliary receivers therefor, and
means for opening or closing- communication 110
between the cylinders and their auxiliary re-
ceivers at successwely attained pressures.
. 2. The combination with the high: and low
pressure glmders of a: compound fluid-com-
pressor, of:auxiliary receivers. therefor, and - 116

 fluid pressure controlled: means.for opening’

or closing communication between the cylln-. ’
ders and-their auxiliary recelvers at sueces-

: swely attained: pressures.

3. The combination with the high. and low 120j
pressure cylinders:of:a compound fluid:com-
pressor, of-auxiliary receivers therefor, and'
fluid pressure controlled valves for opening ~

- or closing. communication between the cyl-

inders and. their auxiliary receivers at ste- 128

- céssively attained pressures.

4. The combination with the high and
low pressure. fyhnders of a compound fluid -
_suxiliary receivers.therefor,




4

- between the cylinders and their auxiliva,r).r re-

10

- means- independent. of' the
pumping mechanism' for unloading it insuc- |.

15

20

25

' comptessor, o

"

ceivers at succéssively aftained pressures and

unloading devices for the said-valvesy *7
5. The combination” with the high"and
low pressure ¢ylinders of a compound fluid

ceivers at successively attained pressuresand

-Huid pressure controlled unloading devices
for.the said valves.. e
* 6..In a compound Afluid compressor, the.

.combination  with - pumping mechanism, of
valves of the

cessive well defiiéd steps. . ) :
7.In = compound fluid compressor, the

-comoination” with pumping mechanism, of
fluid pressure controlled means independent .

of the valves of the puniping mechanism for
unloading it in successive well defined steps.
8 In g compound fluid ‘compressor, the

gombination with' pumping mechanism, of

- means independent of the valves. of the

pumping mechanism for loading or unload-

- mg'it in successive well defined steps.

30

35

8. In a compound fluid compre_séor,"the,

combination with. pumping mechanism, of
fluid pressure controffed means independent
of the valves.of the pumping mechanism for
loading or. unloading il in- succossive ~well

. defined steps.

:-.10. The combination with the cylinders of
a compound fluid compressor, of unloading
devices .independent- of the compressor
valves, fitted to operate at different succes-

* sivély.attained pressures.

40

50

-85

60

. sor, of auxiliary receivers, valves for open- |
ing and closing commiunication between the

65

+d1.:The combiniation with the cylinders of
& compound._fluid compressor, of fluid pres-
sure controlled unloading devices .independ-
ent of the compressor valves, fitted to oper-

ate at different successively attained pres--
sures. . .

12..The ccmbination - with the low pres-
sure cylinder of a comjound fluid compres-
sor, -of auxiliary receivers Aherefor, valves
for opening any closing conanunication boo
tween the low pressure eylinder and the aux-
iliary receivers and means vonnected to the
backs of 'the valves for stuccessively unlead-
ing them as different predetermined high
pressures are reached. .- 7 T
;¢18., The -combination with
»itre eylinder of a compound fnid compres-
sor, ‘of "auxiliary receivers_ therefor, valves
for opening and closing communication be-

tween, the low pressure cylinder and the aux-

iliary recéivers and fluid pressure controlled’
means connected to the backs of the yalves

Tor successively unloading them as different

predetermined high pressures are reached.

14. The combination -with. the low pres-..

sure eylinder-of a compound  fluid. compres-

1,019,360

low pregsure cylinder and the suxiliary re- *
<ceivers, and regulators connecfed t6 thgbiczﬁ
rof the valves for. successivel
as different ‘predeterniine
‘are reached. - - ¢

auxiliary receivers therefor, -
valves for opening or closing communication -
between the cylinders and their auxiliary re- { pressor;
~opening and closing communication befw ey
.the low pressure cylinder and the auxilighy -
receivers, and fluid pressure goverxredxﬁgu St
lators ‘connected to the backs of the valves
- for successively unloading them as different
predetermined high pressures arereached.

16..The combination with the low pressure; g
:eylinder of a compound fluid compresgor,.of-
-auxiliary receivers therefor, valves for'openI~-
;ing and closing communication between ‘the;
.low pressure cylinder and the suxiliar re-,
‘ceiversy and means for ‘suceessiveiy unload: gy
‘ing the valves as the pressure rises to pre-
:determined points and for successively load-
+ing the yalves as the pressure falls to predes
‘termined points, for aufomatically unload-". -
‘ing and loading the compressdr-step by step, “gy. -
:  17. The combination with the low pressure -
-cylinder-of a compound fluid. cempressor, of .-
-auxiliary receivers therefor, valves for open- -
:ing and closing communication between the
low pressure cylinder and the auxiliary re- g5-
.celvers, and fluid pressure controlled means
for successively unloading the valves a5 the'

the Jow pres-

unlondirg it
“high presurgs

15. The combination with the low pres-”

sure cylinder of a compound fluid com-

of auxiliary receivers, valves .for

 pressure rises to predetermined points and
:for successively loading the
‘pressure falls to Predetermined‘ points, for
-automatically un
-compressor step by step. ..o . g C
18 The combination. with the low pressure.
-cylinder of a compound fluid.compressor, of .-
,auxiliary receivers, valves for o ening and
-closing communication between t
‘sure cylinder and the auxiliery. Teceivers,
“and regulators for. successively
‘the valves as the pressure rises to predeter--
mined - poirits 1
the valves &s the pressure falls to predeter-
“mined points,
and loading the compressor step by step.
19." The combination with the low pressare
‘eylinder of a-compound fluid compressor, of
anxiliary receivers, valves. for cpening and.

valves gs the»:;",'
100
loading. the. "

oading and

I 105
¢ low pres-
unloading
and for -successively loading 110 -

for automatically unloading.

115

o

' closing communication between the low pres- ..
sure cylinder and

-and fluid pressuré governed regulators for -
siccessively unloading the valves-as the prés-
“sure rises to predetermined points amf

| successively loading the valves s the pres-
sure falls to 5

‘matically unloading ‘and loaditig the com:- .
pressor step by step,- -« < vF T N

 20. The combination, with  the ‘high.and. .-

low pressure.cylinders of a. comipound fluid. ..
corpressor, of auxiliary receivers therefor, =
valves for opening and closing communica- ,

~ tion between the high-and low pressure cyls 180

the' auxiliary receivers,

120
for:- .

redetermined points,-for auto-

135




_inders and.- their ;auxiliary receivers and

10

15

" 20

30

36

. 40

means .connected .to the backs of the valves
for successively unloading them as different
predetermined, liigh pressures, are reached,

for unloading the compressor stép by step.

21, The eombination with the high and |
low pressure cylinders of a compound fluid

_compressor,. of auxiliary receivers therefor,

valves-for opening and closing communica-,
tion between the high and low pressure cyl-
inders and their auxiliary receivers and fluid
pressure controlled means connected to the
backs of the valves for successively unload-.
iug them as different predetermined ‘high
pressures are reached, for unloading the
compressor step by step.. .. - . - -
92. The combination with the high and
low pressure cylinders of a compound fluid
compressor, of auxiliary receivers, valves for
opening and closing communication hetween .
the cylinders and their auxiliary receivers
and regulators connected to the backs-of the
valves for successively unloading them: as
different. predetermined ligh pressures are.
reached, flor unloading the compressor step
by step. T T
23. The combination . with the high and
low pressure cylinders of a:compound fluid
compressor, of auxiliary receivers, valves for
opening and closing communication between
the cylinders and their. auxiliary receivers;
and fluid pressure governed regulators ‘con-/
nected to the backs of the valves for succes-
sively unloading them as different prede-’
termined high pressures are reached, for yn-
loading the compressor step. by step. o
24. The combination with ‘the high and

low pressure, cylinders of a compound flaid

compressor, of auxiliary receivers therefor,
valves for opening and closing communica-
tion between the high and low. pressuve cyl-

* inders and their auxiliary receivers.and

45
50
" b5

&0

. for automatically unloading and loading
‘compressor step by step. :

“means for successively unloading:the valves
- as the pressure rises to predetermined:points.

and for successively loading the valves as
the pressure falls to predetermined. points,
the
95, The combination with the high and
low pressure cvlinders of a. compound fluid
compressor, of auxiliary receivers therefor,
valves for opening and closing communica-

. tion between the high and low ﬂpressui_*ecyb
-inders and their receivers and.

¢ uid pressure.
controlled means:for successively unloading
the valves as the pressure rises to predeter-
mined boints and for successively loading
the valves as the pressure falls toxpredeter--

-mined points, for automatically unloading -

and-loading the compressor step by step.
26. The combination with the high and

"low pressure cylinders of a compound fluid

compressor, of auxiliary receivers, valves for
opeuing and closing communication between

- ..° ' 1,019,360

he cvlinders. and thejr auxiliary regeivers

and regulators for successively' unloading

the valves as, the pressure rises to predeter-
mined points and for successively loading
the valves as the pressure falls to predeter-
mined points, for ‘automatically unloading
and loading the compressor step by step.

.27. The combination with the high and
low pressure-cylinders of 4. compound fluid
compressor, of auxiliary Teceivers, valves for
cpéning and-closing communication between
the cylinders: and their auxiliary -veccivers
and fluid: pressure governed’ regulators for
successively unloading the valves as the prés-

sure rises to predetermined points and for

successively loading the valves as the pres-
sure ‘falls {o-predetermined points, for auto-
matically unloading and loading the” com-

-pressor step by step. .

28, The combination with the high and
low pressure cylinders of a compound fluid
compressor, of a’ plurality of auxiliary re-
ceivers for each cylindery valves for opening
and closing communication between the high
and low pressurc cylinders:and their auxil-

iary -recetvers' and. means -connected’ to the-

backs of the valves for successively unload-

‘ing ‘them 'as different predetermined high

pressures-‘aie reached; for unloading the
compressor step by'step,. - - o

- 29.The combination with, the high and
low. pressure cylinders of a compound {fluid

. compressor, ‘of ‘a- plurality of auxiliary re-
“ceivers fof each cylinder, valves fo ]
"and closing communication between the high
and . low pressure cylinders and-their auxil-

opening

iary receivérs and fluid piessure. controlled

- means; connected: to thie backs of the valves
.for successively unloading them as different

predetermined high - pressires, are reached,

-for unloading the compressor stép by step.

. 30.-The. combination”with the high and

Jow pressure cylinders of a compound fluid
.compressor, of a

[i)hu'a.lity» of ‘auxiliary re-
ceivers for each cylinder, valves foropening
and closing communication between the eyl-
inders and’ their auxiliary receivers, and

-regulators connected -to “the backs: -of the

valves for successively unloading them as
different predetermined bigh pressures are
reached, for -unloading the compressor step

by step. - . . .
© "81. The' combination with the high and.

low préessure cylinders of a conipound fluid

-.compressor; of a plurality of auxilliry re-
ceivers for eacl cylinder, vhlves.for opening

and' closing: comimunication between the cyl
inders’ and: their. auxiliary -réceivers, and

fluid pressure governed regulators connected

{0 the. _b'ackg;:p_f; the -valves for successively
-unloading-them as different predetermined

high pressures are reached, for unloading
the compressor step by step.

89. Thé -combination with the high-and

Jow pressure cylinders of a compound. fluid

compressor, of a. plurality of auxiliary re-
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ceivers for.each cylinder, valves for openig

.and closing communication between the high

and low pressure cylinders and their auxil-
iary receivers and means for successively
unloading the valves as the pressure rises to
predetermined’ points and for successively
loading the valves as the pressure falls to
redetermined points, for automatically- un-
oading and loading the compressor step by
step. L
?}?3. The combination with the high and

Jow_pressure cylinders of a compound fluid

~ compressor, of 4 plurality of auxiliary re:
P 3 ﬁJ

15

ceivers for each cylinder, valves for opening
and, closing communication between , the

. high and low pressure cylinders and their

20

auxiliary receivers and fluid pressure cou-
trolled means for successively unloading the.
valves as the pressure rises to predetermined
points and for successively loading the valves
as the pressure falls to predetermmed points,
for automatically unloading and loading the

* compressor step by step.

25

-84, The combination -with the high and
low pressure cylinders of a compound fluid

- compressor, of a plurality of auxiliary re-

30
3-5
40
s

50

compressor step by step. -

ceivers for each cylinder, valves for opening
and closing communication between the cyl-
inders and their auxiliary receivers, and

.regulators for successively unloading the

valves as the pressure rises to predetermined
points and for successively loading the valves
as the pressure falls to predetermined points,
for dutomatically unloading and loading the

85. The combination with the high and
low pressure eylinders of a compound fluid
compressor, of a plurality of auxiliary re-
ceivers for each cylinder, valves for opening.
and closing communication between the ¢éyl-
inders and their auxiliary receivers and
fluid pressure governed regulators for suc-’
cessively unloading the valves as the pres-

' *-sure. rises to predetermined points and for

successively loading the valves ns the prest
sure falls to predetermined points, for auto-

_matically 'unloading and loading the com-
. pressor step by step. : :

36, The combination with
low pressure cylinders of a compound fluid

© 1,019,360

the high and-|

compressor, of auxiliary receivers, and means
for opening and closing communication be-
tween the cylinders and their auxiliary re-
ceivers, the relative capacities of the auxil-
iary receivers of the high and low pressure
cylinders being so proportioned -that the in-
tercooler pressure will remain substantially
constant. :

37. The combination with the high and
low pressure cylinders of a compound fluid
compressor, of auxiliary receivers and fluid

- pressure controlled means for opening and

closing communication between the eylinders
and their auxiliary receivers, thé relative
capacities of the auxiliary receiver§ of the
high and low pressure cylinders being so
proportionied that the intercooler. pressure
will remain substantially constant.

55

60

65

88. The combination with-the high and. -

low pressure ¢ylinders 6f a compound fluid
compressor, of a plurality of auxiliary re-
ceivers for each ¢ylinder the relative capaci-

70

ties of the auxiliary receivers of the high -

and low pressure cylinders being so propor-

tioned that the intercooler pressure will re--

75

main substantially constant and means for

simultaneously opening and closing -com-
munication between each of the correspond-
ing auxiligry receivers and its cylinder.
-89, The combination. with the high and
low pressure cylinders of a compound fluid

80

compressor, of a plurality of auxiliary re- -

ceivers for each cylinder the relative capaci-
ties of the auxiliary receivers of the high
and low pressure cylinders being so propor-
tioned that the intercooler pressure will re-

main substantially constinf and fluid pres-
L sure controlled means far simultaneously

opening and clysitg communication between
each-of the correspoinding auxiliary receivers
apd its cylinder-~ - S i

“Ti” testimony,

that T claim the foregoing

85

8

as my invention, I have signed my name in .
resence. of two witnesses, this 25th day of -

ay 19Q7.‘ A . .
' . WILLIAM: PRELLWITZ.
Witneésses: SO
- F. Grorer Bagrry,

Hengy TrmME,



