No. 640,330.

S - Patented lan. 2, 1900.
_ N. SELFE. _
- GAS PUMP FOR REFRIGERATING MACHINES.
(Application filed Mar. 20, 1897 . |
- (Ho Hodal.) | _ | o .2 Sheets—Sheet 1.

NS

NS S SRR NN RS,

N
iy
T I . AN N
| \*\‘\N‘
WITNESSES : o | INVENTOR

BY

- -y
ATTORNEY.S

THE MORRIS F’ETE.HE L2 PHOTG-LITHG,, WASHINGTON, O. ©




No. _@@,@-’"33@_'"_'_: R o - .Fatenﬁeﬁ .I'an.2, 1900.
SRR N sELFE. .
MS PUMP Fﬂﬁ REFRIGEHATING HACHINES

' (Application filed Iﬂﬂr 20, 1897} - L |

WITNESSES . - _ - INVENTOR

@M

f? TTORNEYS

THE NGRR!S PETERS €D, PHOTO-LITHO,, WASHINGTON, I C.




IO

20

30

35

40

5O

NORMAN SELT

= e o T TR 1 ke £ ks ke

'E, OF SYDNEY, NEW SOUTII WATLES

GAS-PUMP FOR REFRIGERATING-MACHINES.

—— e LR e

SPECEEIC&TH}Y f01m111 part of Lettels Patent No. 640,330, dated J anualy 2, 1900,
Anphc&twu filed Mfuoh 20, 189'?. :5811‘1]. No. 628;522. (No nmdel)

To all whom it may conceriu: .

e 1t known that I, NORMAN SELFE, a citi-
zen of Great Britain, residing at S} dney, New
South Wales, have invented certain new and

useinl Implavements in Refrigerating Ma-

chinery; and Idohereby declare. the fo]lomn o

to be a full, clear, and exact deseription of said
invention, SU.Gh as will enable others skilled

in the art to which it most nearly appertains
to make, use, and practice the same.

This invention relates to improvements in
compression-machines for gases and vapors,
and more particularly to that class of ma-
chines used for the compression of ammonia-

cal gas after the same has been expanded in

the ice-manufacturing process in which it is

employed.

The objects which it is sought to accom-
plish by means of this 11‘1"%"61113101’1 are, first, to
Increase the efficiency of the compressors;
second, to overcome the tendency to v1bm-
tion to whlch this class of engines is subject;
third, to obtain the greatest power at the
time of greatest compression in the machines,
and, fourth, to obtain simplicity, che@pne%q
and compactness of construction.

The drawings showing the mechanism em-
bodying this uwentmn aredivided into wews
as follows:

Figure 1is aside el evation of a double com-
pressor and steam-engine on single founda-
tion, the frame cut away to show certmn OD-
erative features of the mechanism. Fig. 21is
a plan view of the same, the compressors be-
ing removed to show the location of the dl 1V~

nn'—plston and rocking beam.

In the forms of compressors at present in
ase the greatest work on the compressor-
ton oceurs toward the latter end of the stroke,
when the expansion of the steam-engine is
decreasing in power. It is for this reason
that the ste.&m -engine and compressor are
usunally mounted or arranged on separate
foundations to work on ELH(]; from sepmate
cranks on the same shaft.

My invention consists in the various mat-
ters hereinafter deseribed and claimed.

Lo facilitate the description of the inven-
tion with reference to the drawings,I have P1o-
vided each part with a dlshnn'ulshm g-letter.

A" A* are the compressor- cylmd ers, which |

pis-

—L L

the principal features or elements.

may be double or single acting or with the
one high and the obher low pr essure.

B’ Bgme the plstml 1ods Of the COMpressor-
plstons

(' C? are the mos&heads at the lower ends
of the piston-rods B’ I32.

D is a triple-armed 1‘001{111{1 beam mounted
1n suitable bearings F in the base of the ma-

chine.

E' E? are the gud geons, to which the pitmen

that connect the oppos1te ends of the rocking
‘beam to the cross-heads C' C? are

attached.
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E? is the gudgeon for the conueetuw-rods |

J' J*, which cmmect the 1001{1110 beam with

the crank-shaft of the engine.

F' I are pitmen eonnectmﬂ' the CI‘OSS-—hG‘ld%

U’ C? with the gudgeons E/ Eﬁ’ |

(= 18 the er ank shaft of the engine.
I is the erank-pin of the crank-shaft.

- J'J”are rods connecting the erank-pin with
the rocking beam.

Kis a hmwonml stea,m eun'me ey]mder
Slmple or compound.
L. is the piston-rod of the engine.

M is the cross-head for the plstou rod. N

is a pitman connecting the said cross-head M

and the crank-shaft G

~Ois the ly-wheel of the enfrmeﬁ |

P is the eccentric for opemtmw the Valves
of the engine.
R 18 the sole-plate or fonndatmn casting
for the machine.

S' S*® are the main bearings for the crank-
shaft raised from the sole- plate R.

U’ U? are the n‘mde bars for the cross-
head M. |
- V'.V?are the fv'mde b:-zws for the cross-heads
¢ C2

W W are anchor-bolts for the sole-plate R.

X' X?are the columns of standard-castings
raised from the sole-plate R to carry the oyl-
inders A" A=,

The above letters deswnate and point out
Distin-

guishing characters will be supplied farther
on in the description to the details of the op-
erative features.

The operation of the invention is as s follows:
Rotation is given to the crank-shaft G by
means of the Stmm-enﬁ*me through its piston-
rod L and pitman N “in the usual manner.,
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The crenk-pm H is connected to the lower- |
‘most arm D’ of the rocking beam D by means |
The 1001{11:10‘ beam D is |

of the pitmen J’ J=.

" mounted in the ‘bearings K K hetween the

crank G and the cvlmder K and below the
center line of the same.

- the rocking beam, to which the pitmen F’ F?
- are connected extend in opposite directions

10

~ cross-heads ¢’ C? are at a level.

- mately at nmety degrees to a line drawn |

'2.0
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from the eenter of the said rocking beam to

practically a horizontal position when the

from the under side of the said beam is the
arm D', which is at such an angle from the

“center of the bearings E that a line drawn

throucrh the center of the said bearing a,nd
center of the gudgeon E3 would be approxi-

through the center of the crank-pin G and the

'center of the said gudgeon at the time when |
the opposite extended arms of the said beam

are horizontal. By thisarrangement the full

leverage of the arm D' is taken advantage of. |
The arm D’ may be extended or shortened

so that the greater or less force may be exerted

on the compression-pistons for the same ex-

penditure of force by the steam-engine K.
The crank-pin is connected to the arm D’ by

~ center taken on the line thleuﬂ'h the -center

of the crank-pin H and the ﬂ'udﬂ'eon E? will

‘be reached in its upper and lower stroke out
- of time with the dead-centers: between the |
crank-pin and the piston-rod L of the eylin- |

der K. The dead-centers first mentmned

mark the limit of the stroke of the pitmen
J' J* and the limit of the stroke of the rock-

~ ing beam D or the limits in the upward and
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downward stroke of the compression- pistons.
This lack of coincidence in the dead-centers

and one of the pitmen operating direct upon

the compressors and the other operating di-.
rect with the steam-engine has the effect of |
obtaining the full force of the expenemn of |
the eteam in the engine at the time when in
the action of the compressors the final stroke |

or greater strength is being given to the ac-

tlon., which is at the limit of the throw of the -

-~ said pistons.
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By this a,rra,nﬁ'ement of the perte 1t is evi-
dent that there is a great economy in space,
~as well as an avmdenee of the inertia at the

limit of the throw in the operation of the
steam-engine, which is generally the princi-
pal cause for the vibration in its operation.

Also, it will be observed that as the crank
 turns over from right to left it follows that
when the dead-centers between the crank-

 gshaft and the steam-engine piston are reached

60

- through the openings AT,

the pistons of the compressors are so d1sposed.:

that one is near the end of its compressing
stroke while the other is about to admit fluid

of the compressing stroke i is therefore accom- |

’ L "o

phshed durmo* the eerly palt of the str oke of
the engine- plsten and before the cut-off of
‘Moreover, during this
part of the revolution of the cra,nk the pit-

‘men J' J? are approaching and come to their
‘dead-centers, so that the toggle action of the
erank and the pltmen is added to that of the
‘live steam. This gives a double advanten'e o
‘in effecting the ﬁnal compression. - - -

Two of the arms of

Depended

"The final pertlon -

steam takes place. -

,76: o

The sole- plate or foundation R earrles the

the steam-engine cylinder K, the runway for

‘whole structure, consisting of the supports for - o
s
the. eross-heed M, the towers X’ X? and the

bearings for the ﬂy wheel and the rocking
beam, all bolted securely to the foundationor

formed as. a part of the casting of the same.
By this means all strains are ta,ken up 1n the

same structureand dleed ,] ustment ef the parts_

is thereby prevented. _-
~Having thus deserlbed th1s mventmn, I
_'elarm—- R -

1. Ina rﬂeehme of the cheleeter mdmeted

80

the combination with a bed- plate, of a steam-

“engine mounted thereon, two parallel com-
- pression - cyhnders supported thereon with -

their axes at right angles to the center line

of the engine and 1318 the same plane, and at.
-~ means of the pitmen J’' J? so that the dead- |

0

points between the steam-cylinder and the

engine-shaft, a rocking beam journaled at A

its middle on bearings placed below the cen-

ter line of the engine, and having an arm ex-- -
| tending downweld at an angle to the beam, 95
pistons in the compreeemn evlmders, pltmen L
connecting the compression-pistons respec- -
tively W1th the two ends of the beam, and a
pitman connecting a crank on the engine-
| shaft withthe armon the beem substentla,lly )

a8 desecribed.

10 0. -

2. Ina maehlne of the eharaeter mdleeted e -
the combination with a bed-plate, of a steam-.-.. o

engine mounted thereon, two. parallel com-
pression - cylinders eupperted thereon with:
“their axes at right angles to- the center line
-of the engine end in the same plane, and at
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points - between the steam-cylinder and the o

tending downward at an enﬂ'le to the beam,

-engine-shaft, a rocking beam journaled atits |
middle on bearings- pleeed below the center
line of the engine, and having an arm ex-

110 -

plstons in the compressmn—eylmders, double

two ends of the beam, and

subetentlelly as described.

NORMAN SELFE
Wltnesseq S
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pitmen straddling the piston-rod and connect-
‘ing-rod of the engine and connecting the
compression - plstons respectively W1th the
pitmen connect-
ing eranks on the enﬂ'lne-sha,ft at each side
of ‘the main crank with the arm on the beam,
. 120
~ In testimony whereof 1. heve hereunto set -
| my hend thls 9th day of December, 1896.
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