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- To all whom it may concern:

Be 1t known that I, . LLOYD.WIDGAND of
the eity and county of Philadelphia, and St’tte

of Pennsylvania, have invented certain new

and usetul Improvements in Pamps for Com-
pressing Air and Gas; and I do hereby de-
clare the following to be a suif
and exact descr lptlon thereof to enable other
skilled in the art to make and use the said in-
vention.

The natare of my invention consists in so
forming the barrels orcylinders and pistons of

pumps that the packing isremoved from close

contact with the volume of gas undergoing
compression, and thus protected from heat;
1 so forming the cylinder and piston ends
‘that all of the gas is effectually displaced
~ through the valves, and, the delivery of the gas

being upward through a series of peculiarly-/

constructed valves, no re-expansion 1s possi-
ble within the cylinders; also, in a peculiar
construction of framing and cylinders, ena-
bling all parts to be readily inspected while
workmg‘, and easily detached andrepl a,ced with
but little labor and loss of time.

I will now proceed to more particalarly de-
scribe the construction and operation of this
invention, referring in so doing to the draw-
1ngs annexed, making a part of this specifica-
tion, by letters of reference marked thereon.

I‘lﬂure 1 1s an elevation, and Kig.2 1s a ver-
tical section.

The same letters of reierence apply to the
same parts 1n both figures.

A. represents a cylinder, made ’lccumtdy
true, and having a bottom, B conical in form,
and provided with an inlet-v ﬂve C, opeulng
upward, and guided in the tube D below its
 seat by wings, and prevented from lifting too
high by a cross-bar applied to 16s lower end.

G is a piston-head, made to fit accurately in
the cylinder A, and to correspond in form on
its lower Surﬂwe with the cylinder-bottom B.
" The piston-head G is firmly secured upon a hol-
low rod, H, containing another smaller cylin-
der, I, Slmﬂcl;l" in form at the bottom X to thecyl-
mder bottom B, and provided with a piston, L,
fitting the cylinder L and bottom K in the same
manner that the piston-head G fits the cylin-
der A and its bottom B. The piston Lis pro-
vided with a hollow rod, I,

ciently tull, clear,

yarn.

A valve, N, |

| guided by wings similar to those on the valve

C, opens upward, and permits fluid communi-
cation betweenthe eylinders A and'I. A valve,
O, opening upward, is placed at the bottom of
the hollow piston-rod M, and differs from the
valves C and K in hswmﬂ the guides upon tha
upper-side of the valve- se..-.t’r

The piston-rods M and H Doth have screw-
threads cut on their upper portion, and are each
provided with three nuts. (Marked H’, H?,
and H® on the lower large rod, H, and M*‘ W

“and-M3 on the apper sm&ller I‘Dd M.)

Under the nut H' is placed a collar of @eml

HY, fitting closely in the eylinder A and upon -

the rod H and grooved upon its lower surface,
so as to ]_’)185.5 upon a molded leather cup or
collar, G/, resembling in section an inverted
eapltal luttel U. The oroove in the leather
(', and the space butween it and the piston-
head (>, between the rod H and cylinder A,1s -
filled with soft packing G2, preferably cotton-
The nut H’, being SGILWGd downward,
plesses the lea,ther G’ upon the packing GZ |
and causes 1t to fit tightly in the ¢cylinder A.

The collar M* is placed similarly under the
nat M/, and is provided with a leather collar,
L/, and a soft packing, L2 fitting in the small
cylmder I. The nuts M2 and M are, respect-
ively, placed below and above a stationary
bmrmg, P, through which the piston-rod M
passes, and serve “to adjust the height of the
piston L and determine its clecumnce upon the
cylinder-bottom K. The nuts H? and H? per-
form a like function upon the rod H in secur-
ing and adjusting 1t vertically in the cross-
head Q, from which it receives motion.

The cylinder A is inclosed in a jacket, R,
which supports it and furnishes a chamber
surrounding the eylinder, through which wa-
ter circulates and cools the Cy linder A. |

‘Reciprocating motion definitively limited is
imparted to the cross-head  most conven-
iently by a erank and pitman. |

The piston-rod H countains a chamber, S,

surrounding the eylinder I, in which chamber

S water 1s circulated.

The jacket R is supported in a bearing, V,
which is divided vertically, so that it cal be
opened, as is also the cross-head Q and bear-
ing P, to permit the easy removal of the cyl:
inders and pistons. ' |




The operation of the pump is as follows: | kept cool and lubuca,ted even when the pumps SR
. Gas is admitted at the pipe D and valve ©. . -

~Asthe cross-head and piston: G and other |

- .parts thereto connected rise, it fills the eylin- |

- der H. . Upon the upward motlon of the pis-

. ton ceasing the valve € eloses.  Asthe: piston

. descends: the o gas inclosed 1n the eylinder Ais |

. forced thI‘OH“h the valve IC into the cylinder

- H,and When the piston (xreaches the bottom |

- B of the eylinder A a small amount of any in-

. compressible fluid, sueh as water, expels every |
- bubble of compressed gas from thecylinder A

. to the eylinder I : by reason of the conical or |

- Inverted funnel-shaped piston bottom G, di- |

. receting the bubbles tothe valve. Daring this

- compression the latent heat of the gas becomes .

- sensible, and 1s absorbed by the water circu-

- Jating around the cylinders. - The volume of

-~ the gas being reduced from that of the large |

. cylinder A to that of the small eylinder H, its

- pressure ls correspondingly augmented, and

1t is discharged through the v alve 0O, tlnounh; 5

- the hollow plston-md M at the omlut T, into

- sultable receptacles, the conieal cup in the |

- bottom .of the piston L. performing the same:

- function in the eylinder H at the termination |

of the upward stroke ashas been deseribedin

~relation to the piston (G in the eyhinder A at
- the termination of the descending stroke. The |
~high pressure being only upon a piston of
small area, a w fls;te of power Joumnl fllb—-

- .‘tmn 15 avoided. - N
In operation the pﬂchmﬂs are Submu ﬂcd 11

o W atcr permitted to flow into the open tops of
. the cylmdus A and H, and any leakage of
- pistons. 18 caslly detected by the. bubblus ap-

pearing in the water.

By separating the cupped leather collars (+/
and L/ by means of the soft packings ? and
12 from the metallic piston bottoms they are

/ﬂ LQ‘

- -
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-are worked rapidly. e R
I am aware that pump plStOHS hamnn cavi- - .
ties fitting over projections of the valvesin
‘the base of the puamp-cylinders, and without
-chambers for retaining a displacing fluid, have .
been made and used for pumping air, and an'
‘1hcompressible. fluid proposed to be used 1m . -
conjunetion therewith, and such pistons i do - -
‘not claim as a part of Llus inventions but .
~Having described my invention and the
| mode of 0puat1u o the: hEll’ilG, W lnt I chml as

1113 mvention 1s——

1, A gas-compressing pump hfm; Ing a cuppuli a
| leather piston-packing- submerged in fluid in
contact with 1t, and 1nsulated “from {he me-
tallie piston-head, ub::,t{mtnl],} as 'md fort]w |
fpm"poaes sct fmth o o
2. The combination of the concave 1)15t011' -
;b(}ttmn and convex pump bottom having an
| mmuhl space for retaining a displacing ﬂuld N
with inlet and outlet valves, arranged Sllb =
stantially as and for the purpose set forth,
3. The combination of divided bearings P‘
"md V, and divided cross-head () with _thb ad-
Ju.stmﬂ qnut M? and  M? and H® and HY and -
“screw-threaded ]}l‘at(}llb H and M", as and iur .

the parpose set tforth. L o
4, The combiunation: @t lare oe . mul ammll cyl-

: mders telescoping with. e_wh. _Gthcr_ provided -
with a series of: valves ;011@1'11'.11?;--_upwm*d and
surrounded by cavities for retaining inelastic -
~displacing fluid, and concave piston bottoms
-adapted to collect and expel air or gas by |
“means of such fluid through the outlet- mlv S,
substantially as set forth and deseribed.

S, LLOYD WIKEGAND.
Witnesses: |
JOS. L. GREENWALD,
J. DANIEL EBY.
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