‘No. 704,914, - . Ppatented July 15, 1902.
~ F. W. PARSONS. o * _
COMPRESSOR. -

(Application filed Apr. 16, 1801.)

(No Model.) 2 Sheets— Sheet £

M eo—=1
! | |
1 ! ' i
s . -
I o | || AN
‘. - -
NN | Y7 == 1 Nl
| == = =4
i . E =
' oo col=m |« I
| = - . | [ [ *.
I«B 1 l ; 1, : | %
| I\ - : e e -B- = [#“‘]'M = i P ‘
)} . = 2. | Y i i o
q;> 2 _ S Qi ™~ | (9, = I% [it i T~ S
&I | U ~ ‘{I = i 5&!
w\ = ; = | = : k éii —
O .E_!_T—_ | : : | *i ) ] G -
- l’ | | = il i | ~
| i 1 = | | 1
- | r | 4 SF, |
B S > 1l | -: %,
A | = I I L= I |
™~ o 1 W B _k 2 i i X
i :Q. = ' = =il ! | \Q\E
% ol i = | {ip =| : B
™ ] | %T . = | 1
. : ' | '%f | g il ! . e
B | Nl ' E\% | | o ‘*% '
- : ¥ . | B E » _ \l:.
Y, 1= - E= .._.._—:-T-ﬂ.._\_--_-_ — 2 ! |
- ‘ | z Tl ! |
T RER e SR = 1 TGN [T N
Q 1.1 | _1 . N O k

-
i-ﬂ—- — i e -

WITNESSES: - S ~ INVENTOR

- Fﬂfjﬁvﬂg;)ﬁééoaupu’l  Hedeece 77 Hetesond
. #Lixa?éﬁi%?ﬁgﬂ ' - -

THE NORRIS PETERS £0., PHOTO.-LITHO,, WASHINOTON,' D, C.




No. 704,914, - Patented July 15, (902.
A " F. W. PARSONS. . :
 GCOMPRESSOR.

(Application filed Apr. 16, 1901,) |
(No Model.) | * | 2 Sheets—Sheet 2.

27
7

R
: 1
77 70
7
e

Fig:
b7 4
p
Z
23

- "’7 L ’ x -
7

20
74

| | =S
& _ , N
_ j = |
3 . |
RN
"WITNESSES:
i - - | | o

THE KURNIS PETERS CO. PHOFELITHO., WASHINGTON, B, ¢,




- companying drawings, fmmmﬂ'a part thereof.
My invention relates to flnid- -GOMPressors,
~and particularly to steam-actuated fluid-
compressors; and it consists in the combina-

tion, with two p{)wel-cylmders arranged side
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To all whom it ?n@y COTLCET !

Be it known that I, FREDERICK W. PAR-
SONS,acitizen of the Umted States of America,
and a resident of Elmira, in the connty of
Chemung and State of New York, have in-

in Compressors, of which the following is a
specification, reference being had to tha ac-

by mde, two compression-cylinders also ar-
ranged side by side and eachin line with one
of the said power-cylinders, pistons arranged
in the sald cylinders, piston- -rods connecting

the pistons in opposite cylinders, shdmﬂ*

cross-heads connected to said piston- rods, a,nd
a wrist-pin for each cross-head laterally pro-
jecting from the inner side thereof, of cross-
head guides in which the said cross—heads are

| 'permltted to reciprocate and which have
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means independent of the connection of said |

cross-heads with their piston-rods for pre-
venting torsional orlateral movement of the

Cr oss-heads together with a transverse shaft

mounted mtermedlate of all of said eylinders

wheel and two connecting-rods cenneetmﬁ‘
said crank-pins and wrist-pins.
My invention also consists in the prawswn

of a combined bed-plate and duplex engine-

frameformed in one piece and havinga space

in the center for the fiy-wheel, the power-cyl-
inders and compression-cylinders being se-
cured to said bed-plate and engine- fra,me and.

overhanging same; and my invention. also

consists in the provision of an intercooler
comprising two shells connected together at

their inner ends and arranged lon mtndma,lly

within the base beneath the compression-cyl-

inders, the shells having caps at their outer

ends upon the removal of which the eirculat-

ing-pipes provided within the shells ma,y be
withdrawn therefrom.

My invention further consists in an im-

proved form of sliding cross-head and guide
thereforandin ‘certain detaﬂs of constr uctwn

vented certain newand useful Irr_li};)rmrement,sf4

and provided with crank-pins and a fly- .

ing my invention.

The objects of my invention are generally

to improve the construction of compressors

of this type; to provide a simple form of
power-compressor in-which the power side
thereof may be readily disconnected and the
compressor thus converted into a belt-driven
machine and in which the compression side
of the apparatus may be disconnected from

the engine, so that the engine may be em-

ployed for other work at such times as it is
not desired to ntilize the power for compress-
ing air; toprovide a base for the compressor
which requiresa minimum of fioor-space, but
which supports all parts of the apparatus, so

that the entire apparatus is a self-contained

integral structure; to so arrange the various

| pmts of the apparatus that the weight shall

as nearly as possible be ‘balanced upon the
base-plate; to improve the intercooler em-
ployed and to provide for the ready removal
of the circulating-pipestherefrom, and to im-
prove the cross-heads and guides, so that a
single connecting-rod may be employed there-
with out of line with the axes of the cylinders
and operating at one side of the piston-rods in
conjunction therewith.

My invention further consists in certain de-
tails of construction and combination of parts,
as will be hereinafter more fully set forth,

| and other advantages will also more fully ap-
‘pear hereinafter.

I will now proceed to deseribe & compressor
embodying my invention and will then point
out the novel features in claims. |

In thedrawingsforminga part of this speci-
fication, Figure 1 i8 a top view, partially in
horlzontal section, of a compressor embody-
Fig. 2 is a longitudinal
s&@tional elevation through one of the steam-
cylinders and through the high-pressure com-
pression-cylinder. Iig. 31s a transverse sec-

tional elevation throun‘h one of the cross-
' head guides, showing alscr an end view of one
of the cross-heads.

In the embodiment of my invention ilius-
trated in the drawings the combined bed-
plate and duplex engine-frame 1S in one in-

| thereof and combination of parts, as will 50
‘hersinafter be more fully set forth.
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tegral piece and is designated by the refer-
ence character 1. The said bed-plate 1 has
a space at the center for receiving a fly-wheel.

Steam-cylinders 2 2 are secured to the said |

bed-plate and engine-frame and overhang
same at one end thereof. Compression-cyl-
inders 3 and 4 are secured to the said bed-
plate and engine-frame and overhang the
other end thereof. The compression-cylin-
der 3 is shown herein as a low-pressure cyl-
inder and the compression-cylinder 4 as a
high-pressure cylinder, the compression-cyl-
inders being compounded. It will of course
be understood that, if desired, these cylin-
ders may both be low-pressure eylinders, and,
similarly, although the steam-cylinders 2 2
are herein illustrated as duplex high-pressure
cylinders, they may be compounded. KEach
steam-cylinderis provided with a piston 5 and
the compression-cylinders each with a piston
6. Piston-rods 7, connected to the pistons 5,
conunect each with a cross-head S, and similar
piston-rods 9, secured to the pistons 6 in the
opposite compression-cylinders, are also con-
nected with the said cross-heads. Opposite
pistons 5 and 6 are hence connected together
and to one of the sliding cross-heads 8, the
two piston-rods connecting each pair of e
posing pistons in effect eonstltutmg one pis-
ton-rod. A shaft 10 is mounted in suitable
bearings upon the combined bed-plate and
duplex engine-frame intermediate of all of
the said cylinders, and a fly-wheel 11 is se-
cured upon the said shaft within the space
provided therefor in the said engine-frame
and bed.

The shaft 10 earries two crank-disks 12,
each provided with a crank-pin 13. Connect-
ing-rods 14 are provided which are mounted
at one end upon the said crank-pins 13 and
at the other end upon wrist-pins 15, which
project at the inner side of each of the said
sliding cross-heads. DBy such arrangement
the connecting-rods 14 will operate eccentric-
ally of the axes of the ¢ylinders, and by rea-
son of the fact that the fly-wheel 11 is pro-
vided, from which power may be taken off or
to which it may be applied, it is necessary

that some means shall be provided independ-.

ent of the connection of said cross-heads with

their piston-rods for preventing torsional or |

lateral movement of the said cross-heads.
I have provided such means in specially-con-
structed cross-heads and guides, which I will
now proceed to describe. The cross-head
guldes comprise each a guide-block 16, which
18 securely bolted to the bed-plate, and a re-

movable slipper 17, supported on such guide-

block and held in place thereby, the said slip-
per being longitudinally tongued and adapted
to receive a longitudinally-grooved shoe 18,
with which the cross-head 8 is provided, and
retaining - plates 19, adapted to retain the
cross-head shoe in place in the said guide.
The cross-heads therefore slide between up-

per, side, and lower bearing-surfaces of the

I
|

!
l
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cross-head and are thus confined, so tha.t any
lateral stress upon the eress-hea,d such as
may be produced by thrust throun'h the con-
necting-rod, is resisted.

The retammﬂ'-plates 19 are held in place
by means of bolts or nuts suitably provided,
and the removable slipper 17 is held in place

| longitudinally on the bearing-block by over-

hanging lips 20, with which it is provided and
which eng’a,ge with the ends of the said bear-
ing-block. Transverselyin onedirection the
sald slipper is held in place laterally by up-
rising side walls of the guide-blocks 16, as
will be readily understood by reference to
Fig. 3, and in a direction at right angles
thereto by fitting accurately between the lon-
gitudinally- tonn*ued shoe of the cross-head
and the base of the guide-block.

The slipper 17 is 1ead11y removable and re- ;

placeable when worn, and the cross-head
cuide just deseribed forms an eificient means
whereby free reciprocating movement of the
cross-head is provided, but whereby any other
movement is absolutely prevented independ-
ent of its connection with the piston-rods.
The piston-rods7and 9 are removably secured
to the said cross-heads, as by screw-threading
them therein, and lock-nuts 21 serve to pre-
vent accidental disconnection. If desired,
elther the piston-rods 7 or the piston-rods 9
may be disconnected from the sald cross-
heads, and the apparatus may be used as a
belt-compressor or as an engine, or, if de-
sired, the apparatus may be used as a com-
pressor, while surplus power is at the same
time taken off through a belt upon the fiy-
wheel 11.

The fiy-wheel 11 may of course have gears-
teeth thereon or other means provided where-
by power may be taken therefrom or applied
thereto, the term ¢‘fly-wheel” being used in
a generic sense to include any form of power
and balance wheel which may be employed.

Myimproved form of cross-heads and guides
will permit power to be applied to or taken
from the said fly-wheel without undue strain
being put upon the piston-rods.

Suitable.eccentrics are mounted upon the
shaft 10 to operate the distributing-valves
for the power-cylinders 2, and other eccen-
trics are provided for controlling the inlet-
valves of the compression-cylinders 3 and 4.

The intercooler comprises two shells 22,
which are connected the one to the discharge
side of the low-pressure compression-cylinder
3 and the other to the intake side of the high-
pressure compression-cylinder 4. The said
shells 22 are arranged longitudinally within
the bed plate or base and beneath the said
compression-cylinders, and a transverse con-
nection 23 connects the inner ends of the said
shells 22 with each other. The outer endsof
the said shells are provided with caps 24,
which close the said ends, and a plurality of
circulating-pipes 25 for circulating the cool-
ing medium, as water, are provided in the
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shells and may be readily Withdrawh there-
from upon the removal of the caps 24. The
eirculating-pipes are connected with any suit-

able source of supply and for convenience
may be connected with the water-jackets of
the compression-cylinders through a pipe 26.
In such case a union 27 may be provided
which will readily permit the joint to be
broken when it is desired to remove the cir-
culating-pipes in a manner heretofore de-
seribed. | : o

Baffle-plates 28 may be provided within the

shells 22 for the better circulation of the com-

pressed fluid passing through the intercooler.
By the foregoing arrangement the inter-

well out of the way, while at the same time
the circulating - pipes therein are extremely

- accessible. | |

20

30

35

It is obvious, of course, that modifications

of the construction and combination of parts

_ herein set forth may be resorted to within the -
+ | in opposite cylinders, cross-heads connected

spirit and seope of my invention.
"~ What I claim ig— |

1. In a fluid-compressor, the combination .

with two power-cylinders arranged side by . . ,
‘| alongitudinally-grooved shoe adapted toslide

side, two compression-cylinders alsoarranged

side by side, and each in line with one of the .
| guide,.of cross-head guides each comprising

power-cylinders, pistons for said eylinders,
piston-rods connecting the pistons in oppo-
site eylinders, and a sliding cross-head for
each of said piston-rods, located between the
corresponding cylinders, and each provided
with an inwardly-projecting wrist-pin, of &
cross-head guide for each of said cross-heads,

“having upper, side and lower bearing por-
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- acorresponding surface in across-head guide,

bo

tions coacting with corresponding portions of
its cross- head, whereby lateral stress upon
the cross-head, in every direction, is resisted,
a transverse crank-shaft intermediate of said

cylinders, a fly-wheel thereon, and a connect-

ing-rod connecting each said wrist-pin with
said erank-shaft, said connecting-rods each
arranged eccentrically of the axis of its cor-

responding pistons and piston-rod,and tohave
a path of movement to one side of the path

of movement of the said piston-rod.

2. In a fluid-compressor, the combination
with a suitable base, of a power-cylinder and
a compression-cylinder arranged axially in
line with each other, pistons within said cyl-

inders, piston-rods connected to said pistons,

a cross-head to which both said piston-rods
are connected, said cross-head having a lon-
gitudinally-grooved shoe adapted toslideover

of a cross-head guide comprising a longitudi-
nally-tongued slipper adapted to receive the
said cross-head shoe, and retaining - plates
adapted to retain the said cross-head shoe in

place; the said cross-head having a wrist-pin

extending laterally upon oneside thereof, and
adapted to receive one end of a pitman or con-
necting-rod. |

3. In a fluid-compressor, the combination

with a suitable base, of a power-cylinder and

cooler is located in such a position as to be

S

a compression-eylinder arranged axially in

line with each other, pistons within said cyl-
inders, piston-rods connected to said pistons,

a cross-head having a longitudinally-grooved 7o

shoe adapted to slide over a corresponding
surface in a cross-head guide, of a cross-head
guide comprising a guide-block secured to the

base, a removable slipper supported thereon,

and held in place thereby, said slipper longi-
tudinally tongued and adapted to receive the
said cross-head, and retaining-plates to re-
tain the said cross-head shoe in place; the

said cross-head having a wrist-pin extending

laterally upon one side thereof, and adapted
to receive one end of a pitman or connecting-
rod. | | |

4. In a fluid-compressor, the combination
with two power-cylinders arranged side by
side, two compression-cylindersalso arranged

side by side, and each in line with one of the

said power-cylinders, pistonsarranged in said
eylinders, piston-rods connecting the pistons

to said piston-rods,-and a wrist-pin, for each
ner side thereof, said cross-heads having each
over a corresponding surface in a cross-head

a longitudinally-tongued slipper adapted to
receive one of the said cross-head shoes, and
retaining-plates adapted to retain the sald
cross-head shoe in place, a transverse shaft
mounted intermediate of all of said cylin-
ders, and in the plane of the piston-rods, and
provided with erank-pins, a fly-wheel upon
said shaft, and two connecting-rods, connect-
ing said erank-pins and wrist-pins.

5. In a fluid-compressor, the combination
with two power-cylinders arranged side by
side, two compression-cylinders also arranged
side by side, and each in line with one of the
power-cylinders, pistons for said cylinders,
sectional piston-rods connecting the pistons
in opposite eylinders, one section of each such
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‘cross-head, laterally projecting from the in- |
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piston-rods being conneected to one of said

pistons, and the sections of said piston-rods

‘being separable from each other, and a cross-
head for each sueh piston-rod, located be-
tween the corresponding cylinders, and each

provided with an inwardly-projecting wrist-
pin, of a cross-head guide for each of said
cross-heads having means for resisting lat-
eral stress upon the cross-head, a transverse
crank-shaft, intermediate of said cylinders, a

fly-wheel thereon, and a connecting-rod con-

necting each said wrist-pin with said crank-
shaft, said connecting-rods each arranged ec-
centrically of the axis of its corresponding pis-
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tons and piston-rod, and to have a path of

movement to one side of the path of move-

ment of the said piston-rod. o
~ FREDERICK W. PARSONS.
- Witnesses: _
D. HowARD HAYWOOD,
HARBRRY V. GOSss.
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