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19 avl whom it may concern : :

Be it known that I, Woriam Previwirz,
a citizen of the United States, and 4 resident ;
of Faston, in the county of Northampton !
and State of Pennsylvania, have invented ;
a new and useful Tmprovement in Fluid- |
Compressors, of which the following is & |
specification. : ) :

My invention relates to fluid compressors, |
» such, for instance, as ajr compressors, and |
has for-its object to provide certain im- |
provements in the construction, form and |
arrangement .of the several parts of the |
compressor whereby & very simple-and com- g
pact machine may be produced which is in’
every way suitable for raising air to g high .
‘pressure in an ecomomical manmer and in
which the several parts of the machine are
readily accessible.: ‘

In the accompanying drawings, Figure 1
is a view in side elevation of the air com-
pressor embedying my improvements, cer-’
tain of the parts being broken away, Fig. 2

plan view, Iig. 4 is a similar view with the
top of the water tank removed to mors’
clearly show the parts within the tank, Fig. |
5 is an enlarged longitudinal vertical sec-
tion through the upper norticn of the com-:
pressor, Iig. 5° is a defail section through
the wall of the second intermediate cylinder,
taken at another angle to that of the cylin-
der in Fig,. 3,
to the baci. side of the second. intermediate |
cylinder piston, Fig. 6 is an enlarged lengi- |
tudinal vertical section through the lower .
portion of the compresser, Fig. 7 is a detail

view in side elevation on an enlarged scale

of the first intermediate compressor cylin-

der and its inlet and discharge valve cas-

ings, Fig. 8 is a horizontal seclion taken in

the plane of the line A—A of Fig. 7, look-

Ing in the direction of the arrows, Flig. 9 is a

section taken in the plane of the line B—8

of Tig. 8, looking in the direction of the
arrows, and Fig. 10 is a detail section taken

in tite plane of the line (—C of Fig. 8, look-

ingin the direction of the arrows.

The compound -air compressor ‘herein
shown and deseribed is of the single-acting
four stage type, the low pressure cylinder
being denoted by 1, its piston by 2 the
fivst intermediate cylinder by 8, its piston
by 4; the seeond intermediate cylinder by 5,

i
i
I
1

| inder by 7

{ pressure and” first intermediate compressor

showing the passage leading

‘said cylinder. The outer plate of this low

its piston bv 6; and the high pressure cyl-

per

and its piston by 8. The low

and first intermediate eylinders are in aline-

ment and the high and second intermediate

cylinders:are in alinemeénts with the low

pressure cylinder arrariged above the first 80
intermediate cylinder and the high pressure
cylinder arranged above the second interme-
diate cylinder. * These cylinders are rigidly
supported upon a suitable frame 9 uprising
from a base 9%, which base forms g bearing
support for the crani shaft 10 of the com-
pressor. To.this crank shaft 10 the pistons-
of the low and first intermediate cylinders
are connected by a pitman vod 11 and the
pistons of the high and second intermediate
cylinders are connected by a pitmatvod 12,
the connections of these rods 11 and 12 with
the cranl shaft 10 being such that as the low

85
70

pistons ‘starf from the limit of their. move-- 75
ment, the high and second intermediate com-

pregsor pistons sre about half way. of their

| downward movement.
1s an end view of the same, Fig. 8'is a top |

The meotor. which- is. herein shown for
driving the crank shaft 10 of the compressor
is denoted by 13 and its shaft 14 is connected
to the crank shaft 10 through a fiy wheel 15,
as follows: 7{? slesve 16 is keyed on to the end

30

of the crank shaft 10, which sleeve is pro-
vided with 'w flange 17 overlapping the cen-
tral porti‘?gfa 18 b1 the fly wheel 15, Bolts
19 pass through the flange 17 of the sleevs
16'and the’central portion 18 into the motor
shaft'14. - ' :

- A watet tank is provided for cooling the
conpressor oylinders and their pipe connec:
tioms, the bottom of which tank is denoted
by 20, its side walls by 21 and its top by 22. -
The lower portions of the first.and second
intermediate cylinders project -below the .
bottom .20 of the tank but the ‘walls of the
said cylinders are water-jacketed as shown
at 23, 24. A piston inlet valve 25 is pro-
vided for the low pressure cylinder 1, the air -
being admitted from tife exterior through a
passage 26 leading along the wall ofthe
first intermediate cylinder 3. .

The discharge valve for the low pressure

85
50
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100

eylinder is dencted by 27 and is located im—

the inner plate 28 of the air head 30 of the 105
pressure discharge air head is (ienc;tedéby 29
and projects through the top 22 of tife wa-
ter tank. The air head of the low pressure

cylinder 1 is made in the shape of a fiat re- 110
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ceiver and its capacity is .sz.xﬂicienﬁ to taka] 7, the outer pla‘tg 58 of which is removable
atl of the fluid compressed in the low pres- thmwh the top 22 of the water tank. The
sure cylinder, thus 5 forming a low preastre | casings for the inlet and discharge valves

air receiver.
Four cooling coils, one for the discharge
of each cylinder; are provided within the
water tank., The coil 51 ssm‘(\unds the low
pressure cyiinder 1 and | from the low
pressure air nmd 30 dewnwardly through
the hottom of the water tenk into a moi
ture mﬂecmu tank 32. A pipe 38 leads
1k o% to the nnder side of the

Ao £

an
eady

inlet valve J of the frst intermediate £yl-
inder 8. Th discharge valve for dﬁ? first

intermediate cylinder is denoted by 38, The
coil 36 surrounds the low v PRessure ¢ ‘-"{md""’
within the coil 31 and leads from the dis
charge valve 35 of the fivst Intermadinte Nl—
m-lc" to the under side of 1 'nl-ef;
o{ of the second intermedial
The discharge valve of this scecond interme-
diate cybinder is denoted by 38 and the coil
39 leads from this discharge valve 38 to the
under side of the inlet valve 40 of the high
ssure ovlinder 7, which pipe coil sur-
the said ¥ '{'73 pressure cylinder.
The discharge va Eve for the high pressure
cylinder is denowﬂ by 41 and the coil 49
therefrom to o moisture collecting tank
tank. Thig coil

2 located bmcw LDL w

4 ots an after
cooler. A pipe 44 1 eads from the high pres-
sure moisture collecting tank 43 to the re-
ceiver, not shown herem.

All of the valves herein described are of
the ring type and the parts ave so arranged
that thes valves work vertically. The nlet
and outlet valves 84, 35, of the Avst inter-
mediaie ¢ yl.‘i:. der 8 are prom\]ud with o coin-
mon passage 45 leading to the under side of
the piston 4 and the inlet and discharge
valveg 87, 835 of the sécond intermediate
cylinder are smnlarly provided with a com-
mon passage 46 leading to the under side of
the piston 8. The casing for the valves 34,
35 (:ommia g 7 forming

o
H,c)

‘5@1 it

s lower member 47
part of the first intermediate cylinder head
48, an intermediate member 49 and an upper
member 30, which members are rigidly se-
cured together by Dbolts 51. Bimilarly the
casing for the valves 37, 38, comprises &
lower member 52 forming pfu‘t of the second
intermediate cylinder ﬁead 58, an imter-
medinte member 54 and an upper member
55, all of which members are securad vigidly
together by bolts 56, "the inte rmediate
members 49 and 54 have a dnﬁfu{ rotary
f1<hu~atmom with respect to the lower bmd

ipper members go Th ab the said intermediate
members may be accurs adjusted into
posit 10n to be (,nmbimm with the fized lower
ends of tl uus 86 and 29,

The cas the valves ”Og A3, congists
of the i nf the high pressure evlinder

'valves may b@ readily obtained.

of the first and second intermediate cylin-
ders are o:’fset from and located exterior fo
the water tank where access to the said
Access fo
the discharge valve 27 may be obtained by
removing the outer plate 29 and access ic
the pht()n inlet valve 25 may ba obtained
by removing the outer plate 29 and inner
plate 28 of the low pressure discharge head.

75

Access to the valves 34, 35, may be remiﬂv ,

cbtained by removing the npper member 503
to the valves 37, 38 by removing the upper
member 55, and to the valves 40, 41 by re-
moving the outer plate 58. It W‘ i thus b
seent that access to the seversl valves'm nay be
obtained in a very simple manner *v,umut
interfer mg with me agsembly of *1«3 other
mutb of the macmne.

A tirculation of water is insured within
the water tink by provmmg & cirenlating
pump 59 driven. dirvectly from the crapk
shaft 10 of the compressor. Tl

This pump has
an inlet p pe 61 leading from sny suitable
source of water supply, not shown herein,
and a discharge pipe 60 leading throuph
several branches to the water fanl. The
tank is further provided with an overflow
pipe 62 therein. The base 9% is extendsd,
as shown at 9%%, forming » support for the
mo1 or 13. The bottom 20 of the water tank
is 1’191&1y fized to the frame §, the rmmc 9
is rigidly fixed to its base 9% and the first
and second intermediate cylinders are fixed
rigidly to the Lmtom 20 of the tank Nm

arrangement of the parts serves o produce,

80
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a very strong and compqct machine capable -

of successfully withs standing the great strain.

to which it is subjected when raising air to

higher pressures.

In operation, the air as it passes into thﬂ
low pressure f‘/imdu 1 threugh the piston
inlet valve 253, is cooled as it Travels along
the passage 96 at the side of the first inter--
mcduto cylinder for the reasom that the
walls of the passage ave exposed to the watf-r

within the tank. On the compression stroke,

ih( giv within the low pressure cylinder i

forced puast the discharge valve 27 into the
low pressure head 30. ’1 his air head is made
of Lsrge sapacity and is located within tne
water tank so as to pcun‘f the coil 31 1o be
made sufliciently small in diameter to secure
a more effective cooling surface.  As !
heretofore been rriied, thv‘ Tow.;
head is of sufficient cnpqum §
the air cnmprescsed in the low
inder, thus giving the coil 31 the
time of a revolution to carvy the air to the
first intermediate cylinder. This will avoid
the necessity of an excess of air pressuve to
force the air through the said coil.

The airv

passes from the coil 31 into the fmoisturs col- -1

-,)m?)l'oh, ;

110
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- lecting tank 82 where it deposits its moisture

so that dry air may be taken into the first

. intermediate cylinder 8. The air then passes

i6

15

20

25

30 ¢
‘arrangement of the parts-as herein shown

from the tank 82 through the pipe 83, inlet
valve 47 and passage 45 into the first inter-
mediate eylinder. © On the  compression
stroke, the air is forced from this cylinder

through the passage 45 past the discharge

valve 49 into the coil 36 and from thence it

passes through the inlet valve 37 and pas-

sage 46 into the second intermediate cylin-
der 5. On the compression stroke, the air
is forced through the port 46 past the dis-
charge valve 38 into the coil 39 and from
thence past the inlet valve 40 into the dis-
charge head 57 of the high pressure cylinder
7. On the compression- stroke the air is
forced from the cylinder through the dis-
charge valve 41 into the coil 42 and from
thence it passes into the high pressure mois-
ture collecting tank 43. From this tank the
ail passes to any suitable receiver, not shown
herein. [
tween the back of the second intermediate
cylinder 5 and the coil 86 through the pas-
sage 62 and pipe 63, so that any air which
may leak past the pistons in the second in-

_termediate eylinder and high pressure cyl-

inder passes into the said coil 86.
Tt will be seen that in the construetion and

and described, the low pressure and high
pressure discharge heads are located within
the water tank where they may be effectively
cooled. It will also be seen that the outer

. plate 58 of the high pressure discharge head

45

80

(ST
[}

=}
<o

and the outer plate 29 of the low pressure
discharge head may be removed. without re-
moving the fop 22.0f the tank or in any way
disturbing the other parts of the machine,
It will also be seen that by locating the dis-
charge heads for the first.and second inter-

mediate cy}lindérs'bélow the water tank and.

3 , the valve casings; access to the
inlet ard discharge valves of both of these
cylinders, may~be readily obtained without
disturbing the other parts of the apparatus.
. While I have shown and described an air
compregsor, it is.€0 be understood that the
machine may be used for compressing any
othér fluid without departing from the spirit
and scope of my invention, o
“v What 1 elaim is:. - S

1. A compound compressor comprising
high, low and intermediafe vertically av-
ranged cylinders and their pistons, coils
connecting the cylinders and an inclosed
water tank surrounding the coils and cyl-
inders, the low pressure discharge head be-
ing located within the tank and an outer
plate for said low pressure discharge head,
said plate being exposed through the cover
of the tank. '

2. A compound compressor comprising

by offsetting

5 high, low and intermediate vertically ar-

Communication is -established be-

.and an inclosed water tank surroundin%

ranged cylinders and their pistons, coils
connecting the cylinders and an inclosed
water tank surrounding the coils and cyl-
inders, the high pressure discharge head
being located within the tank and an outer
plate for said high pressure discharge head,
said plate being exposed through the cover
of the tank. : ‘ oo

3. A compound compressor comprising
high, low and intermediate vertically ar-
ranged ecylinders and their pistons, coils
connecting the cylinders and an -inclosed
water tank surrounding the coils and cyl-
inders, the high and low pressure discharge
heads being located within the tank and
outer plates for said high and low pressure-
discharge heads, said plates being exposed
through the cover of the tank. ' ,

4. A four-stage compound compressor

comprising high, low and first and second 3

LB

70
78

80

intermediate vertically arranged cylinders

and their pistons, coils connecting the cyl-
inders, and an inclosed water tank surround-
ing the coils and cylinders, the lower heads
of the first and second intermediate c¢ylin-
ders being located exterior to said tank. '
. 5. A four-stage compound compressor com-
prising high, low and first and second inter-
mediate vertically arranged cylinders and
their pistons, coils connecting the cylinders,
the
coils and cylinders, the lower heads of the
first and second intermediate cylinders being

90

25

located exterior to said tank and the upper '

heads of the high.and low pressure cylinders
being located. within the tanlk.

100

6. A four-stage compound compressor com- -

prising high, low and first and second inter-
mediate vertically arranged cylinders and
their pistons, the low and first intermediate
cylinders being located in alinement and the

105

high and second intermediate cylinders be- .

ing located in alinement, coils connecting the
cylinders, an inclosed water tank surround-
ing the coils and cylinders and a separvate
passage leading from the back side of the
second intermediate piston to the coil con-
necting the first and second intermediate
cylinders for taking care of all leakage nast
the second intermediate and high pressure:
pistons.

iie

i1s

7. A four-stage compound compressor com-

prising high, low and first and second inter-
mediate cylinders and their pistons, a coil
surrounding the low=pressure cylinder and
leading therefrom te the first intermediate

120

cylinder, a second ceil surrounding the low .

pressure cylinder and leading from the first
ntermediate cylinderto the second interme-
diate cylinder, a third coil surrounding the:
high pressure cylinder and leading from the
second intermediate cylinder to the high

| pressure cylinder, a fourth coil surrounding

the high’ pressure- cylinder and leading

therefrom to the point of discharge and an :

125
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! ‘xow dt‘u ints -i:G vertieally ar-
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20 the first intermediate (-yhimm coll for taking | said mtmmuh"m cylinders | 55 .

care of all leakage past the second interme- | inlet sud ow*h:wgn valve ch «‘»% ofiset 1he-

diate and high pre, stons. from exterior to said b each of said
8. 4 compound compressor comprisi valve chests being pro with an outlet

high, low and intermediate \'uruc-v,ih ar- | port member having a fimited rotavy adjust- .

25 ranged cylinders, their pistons ahd a com. | ment for counecting the same to the fxed 60

nding coils

claim the foregoing
> signed iy name in
» witnesses, this fourth day of

mon cra nl shaft, coils C‘)ihl(‘ftl’lb the eylin- | ends of h“u 1
ders, an ine losed water tank surrou nding the In fes
colly and c;ylmd“m & base and & frame rig-
idly attached theveto, the bottom of *1‘!3%
30 wuter tunls bcmgﬁ '1gx(1?\ attached to said |
frome and the first and second intermediate WILLIAM PRELLWI
cylinders being rigidly attached fo said bot- b AL T ’
tom. L
10. A compound compressor comprising
35 high, low and intermediate wveriically
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