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UNITED STATES PATENT OFFICE.

WILLIAM PRELLWITZ, OF EASTON,

PENNSYLVANIA, ASSIGNOR TO INGEBSOﬁL—RAND

COMPAM, OF NEW YORK, N. Y,, A CORPORATION OF NEW JERSEY.
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1,019,359.

Specification of Letters Patent.
_ Application filed May 31, 1907, Serial No. 376,702.

PatertedMur: 5, 1912,

To all whom it may concern: :

Be it known that T, WiLLram PRELLWITZ,
a citizen of the United States, and resident
of Easton, in the county of Northampton
. and State of Pennsylvania, have invented a
riew and useful Improvement in Unloaders
for Fluid-Compressors, of which the fol-
lowing is & specification.

My invention relates to means-for unload-
ing fluid compressors and consists broadly

" in novel means arranged to automatically

unload the compressor when the pressure

rises to a predetermined point and load the

compressor when the pressure falls to a

redetermined point, said means compris-
Ing an auxiliary receiver, & valve for, open-
ing and closing communication between the
compressor and auxiliary receiver and 2
regulating device, such as a fluid pressure
-governed ‘regulator, connected to the back
of the auxiliary receiver valve.

My invention further consists in means
for unloading and loading the compressor
step by step as the pressure rises and falls
5 to predetermined points, said means com-
prising a plurality of auxiliary receivers,
valves arranged to open and close com-
munication between the compressor and the
guxiliary receivers and a plurality of regu-
lating devices, such.as fluid pressure gov-
erned regulators, connected to the backs of
the auxiliary receiver valves for unloading
the valves successively as different high
pressures are reached. - :

The present invention is also directed to
the novel means above set forth, applied to
‘the cylinder or duplex cylinder of a single-
stalge fluid compressor.
~ Practical embodiments of my invention
are represented in the accompanying draw-
in%:s in which— .

~ Figure 1 represents an end view of a one
cylinder single stage fluid compressor with
my novel unloading means t
Fig. 2 is a top plan view of the same, Fig.
3 is a side view partially in longitudinal
central section, Fig. 4 is a central vertical
section through the fluid pressure governed
regulator which is used it connection with
my unloading means, Fig. & represents a
contral vertical section of the regulating
valve, Fig. 6 is a view taken in the plaue of
the line A—A of Fig. 4, look’ . in the di-

“sure governed regulators of

applied thereto,’

rection of the arrows, Fig. 7 is a horizontal
section taken in the plane of the line B—B-
of Figs. 4, 5, 6. Figs. 8, 9, 10, 11, 12 are
diagrammatic plan views showing different
arrangements of the unloading .means -2s
applied to single stage duplex fluid com- -
pressors, and Fig. 13 is a diagrammatic
plan view showing another arrangement of
the unloading means as applied to.a one -
cylinder single stage compressor. S

- Proceeding to describe ‘the form shown '~
in Figs. 1 to 7 inclusive; the cylinder of the’
piston inlet fluid compressor shown herein
is denoted by 1, the piston by 2, its inlet by
3 and its rod through which the piston de-
rives its motion, by 4. It is %e under-
stood that this piston is driven from any
suitable source of power, not shown herein.

The main discharge valves are denoted -
by 5, the air passages by 0 and the pipe
leading to the receiver by 7, one or more
auxiliary receivers 8 are ‘provided which
are arranged to be opened and closed to the
interior of the cylinder by one or more aux-
iliary valves 9. In the present instance four
of these receivers are shown, two being
shown in communication with one end of
the cylinder and two being shown in com-
munication with the other end of the cyl-
inder. The backs of the auxiliary receiver
valves 9 are brought into communication
with regulating devices, such as fluid pres-

) the form dis-
closed in United States Letters Patent No.
514,839 dated February 13, 1894, a general
description’ of the construction, arrange-
ment and operation of which follows.

10 is a cylindrical valve box containing
the main slide valve 11 having piston heads
12, 13 end a bridge port P1¥." This valve
box is provided with ‘a port 14 open to at-:
mosphere and a port 15 which is in com- ¢
munication with the backs of the two auxil-
iary receiver valves 9 at opposite ends of
the cylinder 1 through a pipe 16. The main
valve 11 is operated by pressure upon one or .
the other of its piston heads 12, 13, by fluid -
admitted at the ends of the valve hox
through- ports 17, 18, under the control of
an auxiliary slide valve 19 in the box 20
which is alwayvs open to the valve box 10
between the piston heads 12, 13, through
the passages 21, 22. A pipe 28 leads from



5 auxiliary. valve box 20 is a cylinder 24.

30 under the i
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the receiver t'oi; the space between the main .|

valve piston heads 12, 18 so that this space

and the interior of ‘the box 20 .are always |

open to receivér pressure. On the top of the

which is open at the bottom to' the interior
of the: said box. A piston 25 is fitted to
slide in the cylindér 24, which piston is
arranged to -move the auxiliary valve 19
unde uence; of receiver pressure.
Thi§ auxiliary valve 19 is provided with
upper and lower bridge ports 26, 27, and
upper and lower thr;'gugh ports 28, 29. The

. .main jvalve box 10 i5 provided with a -port.
15 30 intermediate théwports 17, 18.. These:

. several ports are_a‘fso .arranged that. theé
- movement of -the-atixiliary valve will’ con-

. trol the movementfof the main valye for
. opening the pressure from the receiver to

90 the backs of the 'Auxiliary recejver valves

25 bridge port 11* and port 14, when the main’

BN

9 through port 15, and pipe 16, when the
main valve is in‘one posifion or open-the
. backs of the’said auxiliary receiver valves
to atmosphere through pipe 16, port 15,

valve is in its gther,. position. - Thetipiston
95" for operating the ‘auxiliary valve 19 of
the regulator is; weighted to hold the aux-

iliary valve in position to keep-the load on
40 the auxiliary ré¢eiver valve until & prede--

‘f;eyminqd high pressure has been reached,
by mearns of a wejghted arm 31, the weights
132 on which may be so regulated that the

. :backs of the auxiliary receiver valves 9 will
35 tbe unloaded by the movement of‘the main

ilyalve under the control of the movement of
‘the auxiliary valve when said: predeter:

- ‘mined high pressure has been reached.

. In the form shown in Fig. 13, each of

46. the four auxiliary receivers is provided with

48 receivers at each end and a fluid pressure

50 trolling theva

55

- fuid

~sor is “shown in which each cylinder iis
.fshown as being provided with two auxiliary

governed regulator is provided for the valve
of; each- auxiliafy receiver. In Fig. 10 four
_préssute; govefned regulators -are
"r‘g\lﬁator being shown 'as con-

Ivés of two auxiliary receiv-
ers on . correspording ends of the'two ¢yl-
inders. In Fig. 11 four-fluid pressure gov-
erned regulatorssare shown, each regulator
being arranged to contfol the operation of
thi/ valves jof to ‘auxiliary receivers.upon
opposite ends of the two cylinders. In Fig.

~showa, each

112 two fluid pressure goverried regulators
are shown, each’ he¢ing arranged;to confrol:

* the operation of the valves of two auxiliary

60

65

receivers upon oppgsite ends of each of the:
two cylifiders.. The several forms:shown-

~ are for the purposé'_(‘i»f illustrating the point-
© that any number of auxiliary receivers may

be employed and any number of regulating

devices, such as' fluid pressure governed-

Aerior of the compressor cylinder.
‘the compressor starts, the pressure is raised

“auxiliary  receiver.

regulators, may be employed to suit differ-
ent requirements. N

The operation of the simplest form of my

invention would. be as follows. An -auxil:
lary receiver of a predetermined size is con-

nected to the compressor and a valve is-
and closing commu--

provided for opening

nication between said receiver and the in-

‘When

i the auxiliary receiver corresponding to

the rise of pressure in the system. After '

the pressure has been raised to its regular

working condition, the auxiliary receiver -

valve tends to remain closéd because of the

pressure from the receiver on’ the back of -

the valve. When the pressure has been
raised to a predetermined high point, the
regulator which is controlled by receiver
pressure will automatically unload the back
of the auxiliary receiver valve, thus allow-
ing the fluid under pressure to be forced
from” the cylinder into the auxiliary re-
ceiver on the forward stroke of the piston
and to pass back.from the auxiliary re-

‘ceiver into the cylinder on the return stroke
‘of the piston, the unloaded valve remaining

open so long as the power of the valve
spring, which. is made very light, is less
tlian the pressure on the valve of the fluid
within the cylinder, thus automatically re-
qucing -the power of the compressor to a
predetermined extent fixed by the relative
capacities of the compressor cylinder and
As the fluid pressure
falls in the receiver, the regulator will auto-
matically load the auxiliary receiver valve
by opening the back- of the same to receiver

70
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pressure, thus closing the valve and permit- .

ting -the compressor to again operate under

!4 fluid pressure governed regulator. Ti:{"full load. .

/Fig. 9 a single stage duplex fluid compres- |’

It is obvious that by varying the size of
the auxiliary receiver, the compressor can
be entirely unloaded or only partially- un-
loaded, depending upon the capacity of the
auxiliary. receiver. An .auxiliary receiver
may be connected to both ends of the cylin-
der and-a single regulating device, such as

‘a fluid pressure governed regulator, may be

provided for the valves on both' auxiliary
receivers, or,a regulator may be provided

“for each auxiliary receiver.

.If it is desired to unload the compressor
step. by step; an additional set of auxiliary

-receivers may be provided. for the ends of
"the cylinder, the valves-of the said addi-

fional set of auxiliary receivers being con-

-trolleéd by a second regulating device, such
‘as.“the fluid pressure: governed regulator
| dbove” described, which is set by means of

its.'weights: to further unload the com-
pressor after ‘the first set of auxiliary re-

ceivers have been used for partially unload-

irg the compressor. If it is desired. to un-
lcad the compressor in four steps, as for

105
110>
115 |
120
125

13¢
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~instanca in the form shown in Fig. 13, one
i-f-?way‘off,_accom(f)lishing this result would be
to first unload. the auxiliary receiver valve
‘at the front end of the cylinder, then un-
s load the suxiliary receiver valve at the
.- back end; then unload the other auxiliary
“receiver valve at the front end, and finally
+‘unload the other auxiliary receiver valve at
“the back end. It will also be seen that as
1o. the fluid pressure falls in the receiver the
“ lcad will be automatically thrown on to the
-compressor step by step, this gradual in-
crease in the load being a valuable feature
¢ of my invention, especially when used in
15 connection with large machines. :
®" It is obvious that by making different
combinations of auxiliary receivers and reg-
- ulgtors, the unloading of the compressor
cai\ﬁ accomplished either at one time or in
20 successive steps as the fluid in the receiver
. reacheg different’ prédetermined high pres-
_sures,” . -
. When the auxiliary receiver valves are
tnloaded they will stay open as long as
gy the fluid pressure on the valves overbal-
. " ances the power of the valve springs and
., therefore »tge amount of -work required for
7" filling the auxiliary receivers will be again
~“given back to the machine on-the return
30" stroke as the volume of flnid is expanded.
" I the unlonded valves should close at the
. end of the piston stroke away from snid
valves due to the reduction of pressure be-

e

85
- toward the said valves and will remain open
"until the pressure in the auxiliary receivers
- ig reduced to a point below the power of
‘said springs. .
- "When_the compressor is working with
" the auxiliary recelver valves closed, 1t will
" be seen that the auxiliary receivers remain
"2 full of fluid at maximum pressure, the
valves preventing the fluid from passing
back into the cylinder.
It is to be understood that by the term
“ pegrulating device,” I wish to include any
_mechanical, electrical or fluid means whic
can be employed for carrying out the ob-
jects of my invention; hence I do not wish
«. t6 limit myself to the particular regulating
..device herein shown and described, but
© What I claim is: o
- 1. The combination with the cylinder of
a fluid compressor, of auxiliary receivers

"

N3
s therefor, and means for opening or closing
~ _ commiunication between the c){hnder a.mj- its
auxiliary receivers at successively attained
" pressures. :

9. The combination with the cylinder of a
fluid compressor, of auxiliary receivers there-
“for, and fluid pressure controlled means for

opening or closing communication. between
~the cylinder and 1its auxiliary receivers at
65 successively attained pressures.

690

tion between the cylinder an

lew the power of their springs, they will be
opened again as soon as_the piston starts’

'8

3. The combination with the cylinders of
a duplex single-stage fluid compressor.. of
auxiliary receivers therefor, and means.for
opening or closing communication between
the cylinders and their auxiliary receivers
at successively attained pressures.

70

4. The combination with the cylinde:ris‘of'_ )

a duplex. single-stage fluid compressor, of

- guxiliary receivers therefor, and fluid pres-

sure controlled means for opening or clos-

75

ing communication between the cylinders
and their auxiliary receivers at successively .

attained pressures. :

5. The combination. with the cylinder of
a fluid compressor, of -auxiliary receivers
therefor, and fluid pressure . controlled
valves for opening or _closin
its auxiliary
receivers at successively attained pressures.
. 6. The combination with the cylinders of

a dup_lex single-stage ‘fluid compressor, of

80

communica- -

85

auxiliary receivers therefor, and fluid pres-- -

sure controlled valves for opening or clos-
ing communication between the cylinders
and their auxiliary receivers at successively
attained pressures.- )

90

7. The combination with the cyl‘infd'eri,bof -

a fluid compressor, .of auxiliary receivers
therefor, valves for opening or closing com-
munication between the cylinder and its

puxiliary receivers at successively attained -

95

pressures and unloading devices for the said -

valves. . . ,

8. The combination with the cylinder of a
fluild compressor, of auxiliary receivers
therefor, valves for opening or closing com-

100

munication between the cylinder "and its.

auxiliary receivers at successively attained
pressures and fluid pressure controlled un-
loading devices for the said yalves.

9. The combination with the cylinders of

105

a duplex single-stage fluid compressor, of

puxiliary receivers therefor, . valves for
opening or closing communication. between
the cylinders and their. auxiliary receivers

110

at successively attained pressures: and un-

loading devires for the said valyes. .

10. The combination with the cylinders
of a duplex single-stage fluid compressor, of
puxiliary receivers therefor, valves for

115

opening or closing communication between.

successively attained pressures and fluid

ressure controlled unloading devices for
he said valves, T

11. In a fluid compressor, the combination
with’ pumping mechanism, of means inde-
pendent of the valves of the pumping mech-
anism for unloading. it in successive well
defined steps. o s

12. In a fluid compressor, the combination
with pumping mechanism, of fluid pressure
controlled means independent of the valves
of the pumping mechanism for unloading it
in successive well defined steps. .

.the cylinders and their auxiliary receivers at.

120

12¢

13¢
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) ey ' . :
157 In a fluid compressor, the combina-

“tion with pumping mechanism, of meéans in-

dependent of the valves of the pumping
mechanism for loading or unloading it in
successjve well defined steps. : L

14. In a fluid compressor, the combination
with pumping mechanism, of fluid~ pres-

‘sure controlled means independent of -the

valves of the pumping mechanism for load-
ing or unloading it in successive well de-
fined ‘steps.

15. In a fluid. compressor, the combina-

tion with pumping mechanism, of unload-
ing devices independent of the valves of the
pumping mechanism fitted "to operate at
different successively attained pressures.

16; In a fluid compressor, the ¢ombina-
tion with pumping mechanism, of fluid
pressure controlled unloading devices inde-
pendent of the valves of the pumping mech-

anism fitted to operate at different succes-

sively attained pressures.’ '
17. In a duplex single—Stage fluid com-
pressor, the combination with pumping

‘mechanism, of means independent.of the

valves of the pumping mechanism for un-
loading it in successive well defined steps.
18. In a duplex single-stage fluid- com-
pressor, - the combination with pumping
mechanism, of fluid pressure controlled
means independent -of -the valves of the

pumping mechanism for unloading it in

* successive well defined steps.

. 85

40

45

50

55

65

19. In a duplex single-stago fluid “com-

‘pressor, the combination with pumping

mechanism, of means independent of the
valves of the pumping mechanism for un-
loading or loading it in successive well de-
fined steps. . . o

20. In a duplex single-stage fluid com-
pressor, the combination - with pumping
mechanism, of fluid pressure controlled
means independent of the valves of the
pumping mechanism for unloading or load-
ing it In successive well defined steps.

21. The combination with the cylinder of
a fluid compressor, of auxiliary receivers,
valves for opening and closing communica-
tion between the cylinder and the auxiliary
receivers and’ regulators connected to. the
backs of the valves for successively unload-

-+ ing them .as different predetermined hi%h
g. the

pressures are reached, for unload

compressor step by step.

92. The combination with the cylinder of.
a fluid compressor, of ‘auxiliary receivers,

valves for opening and closing communica-
tion between the cylinder and the auxiliary
receivers and fluid pressure governed regu-

60 lators connected to the backs of the valves

for successively unloading them as different
predetermined high pressures are reached,
for-unloading the compressor step by step.

~ 23. The combination with the cylinder of
& fluid compressor, of auxiliary receivers,

valves for opening and closing communica-" -

‘tion between the cylinder and auxiliary re-.

ceivers and regulators for successively un- -

loading the valves as the pressure-rises to
predetermined points and for successively

loading the valves as the pressure falls:to.

70

‘predetermined points, for automatically un--

step.

a fluid compressor, of auxiliary receivers,

valves for gpening and closing communica-

tion between the cylinder and the auxiliary
receivers and fluid pressure governed regu-
lators for successively unloading the valves

and for successively loading the wvalves as
the pressure falls to predetermined points,

for automatically unloading and loading the .

compressor step by step. ' :
25. The combination with the cylinders of
a fluid compressor, of auxiliary’ receivers,
valves for opening and closing communica-
tion between the cylinders and auxiliary re-
ceivers and regulators connected to the backs

of the valves for successively unloading them -

as different predetermined high pressures
are reached, for unloading the compressor
step by step. _ L
26. The combination with-the cylinders of.
a. fluid compressor, of auxiliary receivers,
valves for opening and closing communica-~
‘tion between the cylinders and auxiliary
receivers and fluid pressure governed regu-
lators connected to the backs of the valves
for successively unloading them as different
predetermined high pressures are reached,
for unldading the compressor step by step.
27. The combination with the cylinders of
a fluid compressor, of auxiliary receivers,
valves for opening and closing communica-

tion between the cylinders and auxiliary re-'

24. The combination with the cyiinder of

loading and loading the compressor step by

7%

‘80
as the pressure rises to predetermined points -

85
90
10(¢

108

ceivers and regulators for successively un-

loading the valves as the pressure rises to
predetermined high points and for succes-
sively loading the valves as the pressure falls

11¢

to predetermined points, for automatically , .
unloading and loading the compressor step -

by step. : . C

28. The combination with the cylinders of
a fluid compressor, -of auxiliary receivers,
valves for opening and closing communica-

11k

tion between the cylinders #nd auxiliary re.

céivers and fluid pressure governed
Jators for successively unloading the valves
-as the pressure rises to predetermined high

regu-

12(

points and for successively loading -the .
valves as the pressure falls to predetermined -

points, for automatically unloading and
loading the compressor step by step. .

18¢

'29. In a variable volume fluid com-
pressor, the combination with the fluid -
compressor cylinder and- the receiver for

the compressed fluid generated by said com-
pressor, . of - a plurality of compartments

13¢
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and means for successively placing the com-
partments in communication with the clear-
ance space in said cylinder as the pressure
in the receiver rises to different predeter-
mined points. ’

30. In a variable volume fluid com-

pressor, the combination with the fluid com-
pressor cylinder and the receiver for the
compressed fluid generated by said “com-
pressor, of a plurality of compartments and
means for successively placing the compart-
ments in communicafion with the clearance
space in said cylinder as the pressure in the
receiver rises to different predetermined
points and to successively close communi-
cation between the said compartments and
clearance space in gaid cylinder as the
pressure in the receiver falls to different
predetermined points. .

. 81. In a variable volume fluid -com-
pressor, the combination with the fluid com-

pressor cylinder and the receiver for the

" compressed fluid generated by said com-

25

30

385

£0

45

- compressed

50

63

60
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pressor, of a plurality of compartments
and automatic means for successively plac-
ing the compartments in communication
with: the clearance space in said cylinder as
the pressure in the receiver rises to differ-

“ent predetermined points.

32. In a variable volume fluid com-
pressor, the combination with the fluid com-
pressor cylinder and the receiver for the
compressed fluid generated by sald com-

~-pressor, of a plurality of compartments and

automatic means for successively placing
the compartments in communication with
the clearance space in said cylinder as the
pressure in the receiver rises to different
predetermined points and to successively
close comniunication between the said com-
partments and clearance space in said cyl-
inder as the pressure in the receiver falls to
different predetermined points. ‘
33. In - a variable volume fluid com-
pressor, the combination with the fluid com-
pressor cylinder and the receiver for the
fluid generated by said com-
pressor, of a plurality of compartments and
fluid pressure controlled means for succes-
sively placing the compartments in commu-
nication with the clearance space in said

cylinder as the pressure in the receiver rises

to different predetermined points.

34. In a variable volume fluid com-
pressor, the combination with the fluid com-
pressor cylinder and the receiver for the
compressed fluid generated by said com-
pressor, of a plurality of compartments and
fluid pressure controlled means for succes-
sively placing the compartments in commu:
nication with the clearance space in said
cylinder as the pressure in the receiver rises
to different predetermined points and to
successively close communication between
the said compartments and clearance space

8

in said cylinder as the pressure in the re-
ceiver falls to different predetermined
points. .

35. In a variable volume fluid com-
pressor, the combination with fluid com-
pressor cylinders and the receiver for the
ccmpressed fluid generated by said com-
pressor, of a plurality of compartments and
Ineans for successively placing the compart-
ments in communication with the clearance

gpaces in said cylinders as the pressure m

the receiver rises: to different predeter-
mined points. o
36. In’ a variable --volume  fluid com~
pressor, the combination. with fluid com-
pressor cylinders and the receiver for the
compressed fluid generated by -said -com-
pressor, of a plurality of compartments and
means for sucéessively placing the compart-
ments in communication with the clearance
spaces in said cylinders as the pressure in
the receiver rises to- different predetermined
points and to successively close communi-
cation between the said compartments -and
the clearance spaces in said cylinders as

_the pressuré in the receiver falls to different’

predetermine:  points.

37.In a
pressor, the combination with: fluid com-
pressor cylinders. and the receiver for the
cempressed fluid - generated “by said .com-
pressor, ofa plurality of compartments dnd

‘automatic means for successively - placing

the compartments in communication with
the clearance spaces in said cylinders as the
pressure in the receiver rises to -difterent
predeterminied points: . - .

38. In a variable volume fluid com-
pressor, the combination with fluid com-
pressor cylinders and the receiver for the
compressed- fluid generated by said com-
pressor, of a plurality of compartmrents and
automatic means for successively placing
the compartments in communication with
the clearance spaces in said cylinders as the
pressure in the receiver rises to different
points and to successively close communi-
cation between the said compartmerits
the clearance spaces in said cylinders as the
pressure in the receiver falls to different
predetermined points. ] '

39. In a variable volume fiuid compres-

varisble volume- fluid. com- -

and -

70
75

80

‘85

90

95

100

105

110

115

sor, the combination with fluid compressor -

cylinders and the receiver for the compressed
fluid generated by said compressor, of a plu-
rality of compartments and fluid pressure

120

controlled means for successively placing the

compartments in communication with the
clearance spaces in said cylinders as the
pressure in the receiver rises to different
predetermined points. .

40. In a variable volume fluid compres-
sor, the combination with fluid compressor
oylinders and the recciver for the com ressed
fluid generated by said compressor, ol a plu-

130



i

[
:
!

- rahty of compartments and ﬂllld pressure

controlled means for successively placing the

. compartments in* communication. with the

clearance -spaces’ in said cylinders as “the
pressure in the-receiver -rises to- different
prédetermined  points and to successively

‘close ‘communication between .the szud com-

. partments and the clearance spaces in said

10

- sor, the combination with a fluid compressor |

15

" means for placing-one of said compartments |

cylinders as the pressure in the receiver
falls to different predetermined points.
- 41. In s variable volume fluid compres-

cylinder and the receiver for the compressed

- fluid generated by said compressor; of a plu-

rahty of compartments and automatic

- in communication with the-clearance space

- 20

in-said cylinder when the pressure in said

receivers reaches a predetermined point and
for successively placing - the remainder of

' said compartments in communication Wlth
- said- clearance  space when . the pressure. in

said Treceivers continues to rise. .
42, In a variable.volume fluid compres-
sor, the combination: with a fluid compressor

. cylinder and the receiver for the compressed

< fluid: generabed by said compressor, o

30

-in said cylinder when the ptressure in said: |

rality. “of = compartments and automatic

- means for placing one of said compartments

in communication with' the clearance space

receiversireaches a predetermined point and

- for successwely placmg the remamder of

'

a plu--

& L 1,019'359

saJ,d compartments in communication W1th

sdid clearance space when the pressure in

35

'said. receivers c¢ontinues to rise and for suc-

cesswely closing ~communication,. between
said compartments and clearance space in

said cylinder as-the pressure in the receiver

falls.
43. In a fluid compressor, the combmatlon
with single acting pumping. mechanism, of

40

means - for unloaﬁmg it in success1ve well -

defined steps.
44. In a fluid compressor, the comblnatlon
with single acting pumping mechanism, .of

45

fluid pressure controlled means for unload-".

ing it in successive well defined steps... .
45. In a fluid compressor, the combination
with single acting pumping mechanism, of
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means for loading or unloading it in succes-

sive well defined steps.

46. In a fluid compressor, the combmatlon
with single acting pumping mechanism,. of
fluid pressure controlled means for loading
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or unloadmg it in successxve well defined -

steps.

as my invention, I have signed my name in

presence of two Wltnesses, thls 25th da.y of ¢

May,- 1907
' WILLIAM PRELLWITZ.‘

Witnesses: - :
F. Georee Barry,
Hexry TriEME.

In teqtunony, that T claim the foregomgl



