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To all whom it may concern .
Be it known that I, ALFRED SIEBERT a citi-

zen of the United St&tes residing in the city

~ and county of New York and State of New
5

York, have invented a certam new and useful
Improvement in Gas-Compressors, of which

- the following is a specification.

My 1mprovement& apply to machines for

- compressing air or other gases or vapors for
10

any purpose. Itismore partmularl} intended

for machines of considerable size employed

in compressing ammonia-vapor for refriger-

~ ating apparatus.

I have in a patent to me dated September
3,1339, N0.410,458, described a pump in which
there 18 an mtelnal cylinder with liberty for

 alimited amount of end movement within an

~ inclosing eylinder, which latteris fixed. The

- 20

sliding of the internal cylinder within the

other bun o8 the narrow apertures (ports,) in
theinside cylmdeL into and out of coincidence

 at the right periods with ports formed in the
- fixed external cylinder, so that the changing
- relations of these parts causes these ports to

serve as valves controlling the induaction and
eduction of the fluid pumped. 'The present

~ improvement is based thereon. I have ap-
"_plie_d'to such a pump provisions for introduc-

- ing a dense liquid, which I will designate
30

«“ 011 ” to partially fill the spaces at the ends
alternately I will describe the pump as “up-

‘right” and will refer to the spaces as the “top
space” and “bottom space,” respectfully. I
- will also assume that oil 1s injected, in order

to simplify the description, while any other
liquid, liquefied vapor, vapor, or gas might be

- used to advantage for moving the evlmder

40

-r:md to obtain other valuable economies dur-

ing compression. At each movement of the
internal cylinder upw(ud a portion of the oil

~ previously received in the top space 1s trans-

ferred into the internal eylmdel A like op-

~eration oceurs at the bottom with the move-

B8O
~ ment of the eylinder after the oil-supply at

ment of the internal cylinder downward. In
.. 45 each case the oil is admitted to the space at
~ . highpressure,controlled by a valve,and serves

ugefully in causing the internal cylinder to
commence its movement. This movement

 continues until the oil-supply is cut off, which |
happens when the oil-port is closed, and the

gas liberated and expanded by further move-

| the other end had been shut off has again
been compressed and forced into the oil and

the pressure at both ends of the compressor 55 o

been equalized. As soon as the piston 1n its
onward movement has compressed the gas or
vapor scmewhat the cylinder moves falthel
since the pressure exerted against the 11151(19

of the opposite end, in combination with the 6o
pressure exerted by the oil just entered, 1s
oreater than the pressure exerted by the oil
and gas previously injected at the other end

of the cylinder, and at the same time part of
the previously-injected oil enters the internal (g
cylinder, relieving the pressure, tending to
retard the motion of the cylinder,and ﬁna,lly |
equalizing the pressure in the compressor and
the opposite end of the eylinder. The piston
moves farther forward, and also the ¢ylinder, 4o
until the gas is compl_essed to the proper ten-

| sion, When the discharge-port is brought op-
| p051te the dlschartre-c:»pemnﬂ* and the oas dis-

charged. .
I have in carrying out the invention made ho
the valves which admit the oil from the high- .
pressure part of the apparatus to the top and
bottom spaces in the form of piston-valves,
each working in a smoothly-bored hole ina
head of the outerand stationary cylinder, and 8o
have connected rigidly to each another pis- |

ton-valve, fitting in a smoothly-bored hole of
‘the same size In the adjacent head or end of

the internal cylinder. This latter valve con-
trols the admission of the oil from some res- &5
ervoir outside, under pressure,into the space;
and the former valve controls the discharge

of the oil from the space into the interior of

the internal eylinder. I havemadethevalves
of equal size and caused them to balance each co
other in certain important respects and have =
caused the pair of valves at each end to be
worked in the outward direction or from the
center by the direct contact of the main pis-

ton and have caused both to be worked in gz
the inward direction or toward the center by

the force of a coiled spring. The main pistou-, |
which I shall hereinafter term “the piston,”
always using the term “valve” with it when
I mean the sumllel pistons, is connected,asin 100
ordinary pumps and compressors, so as to |
make exactly-determined reciprocations; but, .
asin all machines of thisclass, the exact points

at which it comes to rest are subject to varia-
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........ ... tions in pbsition by the wear and adjustments | nected to a suitable cross-head and operated
- ..of the brasses. My internal: eylinder, which

_______ | by a erank revolved at the proper speed bya,; e
b owill refer fo blmply as “* the cylinder,” may - SRR

______ zsteam enmne or other smtable powel The.
accommodate itself to any terminal position |'gas is received at low pressure at the proper:: . .

of the piston and make full contact therewith - 'tlmes thlou ffh a port g a,t the top and 2 port g SERREEE RS
~at each end of the stroke.: The construction at the bottom The gas 13 delwered after 1t- T

. allows the forcing out of all the gas and oil |

... byan absolute contact between the piston and |
-~ the internal- eylmder end. Thesliding of the |
several ports in the c¢ylinder into a,nd outof | N
coincidence with the differently-spaced ports :the eyhndem :zmd E" E2 are plston-va,lv es} each; SR
-+ in the outer ¢ylinder determines the condi- | eonnected to its corresponding valve D’orD*
- tions at each end as to induction and eduec- IQa,nd mounted in the corresponding end of the 8o
. tion of the gas. The 5pace oﬁ"ered by the- external ecylinder. One valve D’ and one
-15 Valve-fpasqaﬂ*e 13 very small. - . valve E’ are actuated together, being forced
...... My improved compressor can apemte sue- | outward at the proper times by the contact .
o 'Gessfully w1th but llttle 011 L deswnate the. of the piston and being urged inward at all
| times by a spring F’. The valve;s 3 Y Ezper- - EEE
' form the i1mportant funetions of admitting.
thechambersand ports throngh which the gas | the oil to the exterior of the cylinder at. the
- and o1l are expelled as the ¢ hwh-—plessure ” { two ends alternately by each covering and
S portmn of the apparatus. . | uncovering a passage d’ ord? which isincom-
The accompanying dmwmws form a pmt ofs munication with a pipe d?’ leading from a go
this specification and repr esent what I con- - vessel in which the oil'is stored under press--
-siderthe best means of carrymtr out the in- | ure. ' The oil thus admitted at high pressure
~vention, at each end alternately forces the cylinder -
. Figure lisa: ﬂ'eneral side elevation showmﬂ'f toward the opposite -end.- The tendency of - - . -
SENEEEERNS ::Lll_ the prmmpal parts whmh are VlSIble on the exuding gas to accumulate in the upper g5 = &
.. . the exterior. | part of the space in whieh the mixture lies, .
20 tral lonﬂ*ltudmal sectlons in. eutlme Show-—: while the oil by its gr amty tends to thelowe.lw SERRNES
R . 1ng the relations of the parts at different pe- | portion of sueh space, requires a different ar- =
REREEE rmds In some of these figures much of the | rangement of the vent-passages at the upper =+
o o.detall 1s omitted.  Fig.. 9 shows the com-: | end from that at the lower end. A passage I
- pressor with the plston in the act of descend- | * communicates from a:high point in the
; ing and expelling the gas and oil at the re- | bottom space, controlled by the sliding across =~ -
R ;quired high pressure: thlouﬂ'h the eduction- | it of the lower edge of the cylinder: B This
passage when open makes a free escape for

| ;1ecewed as the “low-pressure” pmtmn :ﬁmd:

. port at the bottom: and dmwmﬂ* in gas at|

. small pressure through the mductmn-pert at |

the top. I'ig. 3 Shows the piston near the bot-

tom center the movable internal cylinder |

having risen a little to meet it and forming
an &bsolute contact therewith. Fig. 4 shows
~the parts at a little later period, the piston
having completed its descent and commenced
to rise, the cylinder rising with it. Fig. 5
shows the condition at a stﬂl later period, the
cylinder having risen to its highest pomtmn

the gas which emanates from the oil on its 1

being relieved from the pressurein the bottom
space, such gas flowing freely through the pas-
sage f*into the low-pressure part of the appa-
ratus.
for the top space. The provision for control-
ling this latter is a projection B° on the upper

A passage f’ performs a similar duty -

IIO

end of the cylinder B. When the e¢ylinder is -

at or near its lowest position, this passage f’
1s open and allows the gas emanating from

. and stopped and the piston rising to perform | the oil in the top space to flow freely away r1g
- its upstroke and discharging the gas or vapor. | and form a contribution to the gas in the low-
Fig. 6 is a central vertleal sectlon of a por- | pressure part of the apparatus; but when the
tion on a larger scale with the eylinder in its | eylinderrises the projection B® enters a recess
lowest pOSlthIl | In the top head A’ of the outer e¢ylinder A and
- Similar letters of reference indicate corre- | stopsthe passagef’. Theseequalizing-ports, 120
sponding parts in all the figures where they | however, will not be referred to in the de-
55 appear. scription of the operation of the compressor.
A is the external cylinder or fixed body of | When the piston C has risen nearly to its.
the compressor, certain parts being desig- | highest pomt 1t strikes the upper valve D’,
nated, when necessary, by supernumelals A’ This valve is pushed upward into its seat, 123
mdlcatmﬂ* the upper head and A? the lower | the spring F’ yielding to allow it, until it is
6o head. flush with the head B’. This closes the valve
B is the movable internal eylinder or eylin- | and Ly moving the connected valve E’ also
der proper,certain parts beingalsodesignated, | upward opens the passage d’ and oil enters
-~-when necessary, by supernumerals, B’ the up- | the top space, and finally the piston is moved 130

per head, and B? the lower head.
Ports &’ B? in the cylindrical body serve
both for the induction and the delivery of gas.
C 18 the piston, having a rod which is con-

i upward until all the oil and gas are expelled

through the ports 6’ A’. When the piston C

18 descendmw and has nearly reached its low-
est point, the top space has been previously




483,268

filled partly with oil, and through the fur-

ther movement of the cylinder after the oil-

~ inlet has been closed some of the gas con-

1o

tained in the oil has been liberated, and

thereby the pressure exerted upon the oil
and the cylinder-head reduced. As soon as

the piston C has struck and has moved the

valves D* E* down by the yielding of the
spring F° the communication between the in-
‘terior of the eylinder B and the bottom space

is stopped. (See Fig. 3.) Now the bottom
valve K< has moved down so far that it opens

~ .the oil-passage d? and oil is admitted under

~ pressure into the bottom space.
of the oil pressing upward against its lower.

- 20

The force

face causes the cylinder B to promptly move

‘upward, meeting the descending piston, and
‘being thereby arrested. It remains in close

contact with the piston until the latter has
reached its lowest position and begins to as-
cend. (See Fig.4.) As it rises, the eylinder

- Bcontinues to press upward against itand the
~ bottom valve D?is held up against the piston

25

C by the force of the spring F%.  After the pis--

ton has risen so far that the bottom valve E?,

- rising therewith, has closed the oil-passage d?

30

this movement of the eylinder has closed the

upper inlet-port and the pressure below and
above the cylinder is equalized, since the gas

liberated previously by the downward move-

ment of the cylinder after the upper oil-inlet

has been closed is again driven intothe oil and

~ the pressure exerted against the upper head

35

of the cylinder is the same as the pressure of

the oil in the oil-tank. While the eylinder

- moves upward during the first half of the
- T1sing motion of the piston several other con-

- ditions have been changed at the top: First,
the port 6” has passed the port ¢’ and the gas,

| ] 40

being compressed above the piston, cannot re-
turn the way it came; second, the valve D’
has stood still while the internal eylinderrose,

~and thus has ceased to close the opening in
top head B’ and allowed the oil confined in
~the space between top heads B’ and A’ to
flow into the interior of the cylinder B, and
~thus the oil is injected after the compressor
‘has taken its full complement of gas and

 just at the beginning of the compression.

50

The piston still rising and the valve D’ hav-

ing opened the passage between the inside of
‘the eylinder and the space above the cylin-

~der the pressure above the top head of the
- ceylinder is reduced, whiletheliberation of the

} 55

gas from the oil just injected (the lower oil-
_passage being shut as the oil is admitted into

~ the cylinder from above by valve D’) exerts
- & pressure against the lower head of the eyl-

6o

‘inder, driving the latter upward; but the in-

creasing pressure in the cylinder above the

- piston is also communicated to the space
- above the top head of the cylinder, and, while
. the pressure exerted against the inside of the
- topheadof the cylinder is partly equalized by

¥

{

|

the same pressure exerted above the head, yet-

thesurface exposed tothe pressure above the
top head of the cylinder is greater, and there-

g -

65 |

fore the upward motion of the cylinder is re- -

tarded, and only when the pressure above the

piston hasreached the tension desired the com-

munication with the discharge-openingistobe

made. I proposein some cases notto trust to
such an adjustment, but to provide a check-
valve M for each discharge-opening. With
such check-valve it would not matter whether
the discharge-port opened too soon or not. If

no check-valve is provided and the discharge-

opening communicates with the inside of the

75

cylinder before the desirable tension is ob-

tained, then the work of compressing the gas
is increased. In some cases I esteem it ad-
visable to also provide check-valves for the

there or not, this gas would only mingle with
the gas admitted and involve no loss to the
efficiency of the compressor. A rod may be
directly connected with a steam-piston mov-
ing in a steam-cylinder, transmitting the
power without the use of the cross-head,
crank, &c. Sincethe manner of operating the

8o

‘inlets, so as to prevent the gas from escaping
‘into the suction; but, the check-valves being

90

compressor with the use of an internal ¢ylin-
der does not make it necessary fo have an

exact length of stroke, the stroke may be va-
ried considerably without interfering with
of the absence of clearances.

I claim as my invention—

1. In a compressor for gaseous
ciprocating piston, an internal cylinder and
an external cylinder movable relatively to
each other, and provisions for admitting fluid
under pressure to the spaces between the two

the efficiency of the compressor on account.

cvlinders at the ends of the same alternately,

so as to aid in moving the internal cylinder
from one extreme position to the other at the
required periods, as herein specified.

fluids, a re-

95

I0Q .

105

2. In a compressor for gaseous fluids, hav-

ing a reciprocating piston and a movable in-
ternal cylinder, provisions for admitting 0il
or analogous fluid under pressure to the two
ends of the external cylinder, so as to aid in

ITO

throwing the internal cylinder from one ex-

treme position toward the other,and ports 1’

f* in the external cylinder near the ends

thereof, alternately opened by the reciproca-
tions of the internal cylinder,in combination
with each other and check-valves in the suc-

tion-pipe, said parts being adapted to allow

gas to freely escape from such oil at the
proper time, as herein specified. |
In testimony that I claim the invention

above set forth I affix my signature in pres-

ence of two witnesses. |
- ALFRED SIEBERT.
Witnesses: . -

RAE HARRISON,

M. F. BOoYLE.

11§
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