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To a,ZZ fwhmn it man J concern: .
. . - Beitknown that I, JoHN ERIGSE:ON of the
S elty, county, and State of New York, have in- |
o vented  certain’ Improvements in: Apperatus
. for Oompressmn* Air and other aeriform:flu-
o idsor gases, of Whleh the iollownw‘ 18 a speel-_. |
o fication: --
. 'This'invention consists in celtem neveltles
SN "-.f.?"_-of construction and combmetwn or arr&nge--

 for the compressmn of elr by ste&m or other
© motive power, whereby numerous advantages’
. are obtained, including a very effective cool-

~ing of the eylmder and piston-of each single-

s 1ect1ng alr-compressing - pump in a series of
R 'ﬁ ,.,pumps , “also cooling the air in: these pumps
‘¢ without saturating 1t by spray. . The cooling
. iseffected by washing the interior of the pump-

o cylinders with eoolmg water introduced above
- thepistons,and either discharged over thetops |
© - of the cylinders or through upper overflow-
© - openings in their sides, or the water first intro-
. duced into a water- pedestel within which the

pump- cylmders are 1mmersed and, after cool-

B ing the exteriorzof the cylmders ellowed 1o

R -everﬂew into the cylinders on tep of -the pis-
. tons, and ultimately to escape from the cylin-
- indersin eny convenient way."
. vantage ‘is in the application of the power
~of -the engine to. the air- -cOmpressing pumps |

by a novel arrangement of air-compressing

- eylinders in. pere,llel axial relation with each

- other; the engine-cylinder; a beam for 0peraJt --
- ing the plstene of. said cylmdels and a cer-
- tain oblique conn ection of such beam relatively
- with the engine-shaft or connection from the |
. engine-piston- arid pump and engine-cranks,
SR eomeldent with each other, wher ebj,yr and con-:

. sequent on the different an gles simultaneously

~ assumed by the cranks to their. ‘respective con-
nections the power of the engine is more. ad-

~ vantageously applied to meet, the varying re- |

. sistancé encountered. Still another advanta-

geous feature of the invention is in the appli-

LI E5;'(‘,211131011 of -an automatic ﬂ'ovemer, operated by

. . thepressure in the compressed air-receiver, to
- regulate the speed of the enrvme to the tlleft'
L -;'made upon said receiver.
It should be parﬁculerlv notlced th'l,t the'
g -wheel of the steam-engine is at the same |
L _:fmme a bend wheel, edml.ttmfr of operatmg the
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n

cated to the pumps

‘with the other.
Another ad- |

air- pumps by Weter powel
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Tlms, dmmﬂ thef.f'f’f'f

-dry season, when water-power fails, the steam-
engine W]ll be applied, while at the othersea- . - -

' b‘md apphed to the ﬂv—wheel of the en ﬂme

Fig. 2 is a plan of the same; Fig.'3

‘sons the miain conhecting-rod of the steam- -
‘engine will-be détached, and the water- -power:
employed by means of erdmely gearing and. eii] B

1 a vertleal long itudinal sectlou of the appar %tue LET
taken centrally through: the . pump eylmdels
;& Vertleal_sg:*a;{?-'_';-1;7".5

transverse section throuﬂ"h 011e of the pmnp. f
‘eylinders; and Fig. 4 is a dlaﬂ‘ra,m in illustra-

tion of the epphcatwu oi the dmvmn powel te,iflfj
:the pumps. - - (A
Similar lettels of refelence 1ndlcate come-éég_'-é..
.'-‘_jspondmﬂ parts.. LS E
CAlisthe eylmder of a dllect aetulﬂ steam

_1110* to rotate by a conneetuw md 0 and elenle:_éif‘;'-'f;*“i
‘D, a main shatt, E, arran ged everheed _
_sheft is constr ueted to form a ' double or- sec—f;f.*
ond crank, G, by Whloh motion is communi-. -
"These. emnke Dand G =
‘are coincident as regards set or: plteh one,
‘The Weter-pedestal Bis madefi} R
-down within it = . .~
on opposite sides, as. it were, of the slnft E,-iif L

of a suitable: depth to -receive

This

cylinders H H of two- smﬂ*le-ectmg air-com-
pressing pumps, ‘said ¢ylinders, which heve-?é@;g;fr;,;-;-_;;;;;s: g

theirlong 1tud111&1 axes parallel with. eachother,”
and are Vertlce] resting on ‘and being bOIted;;;;;

‘to the top plate b of the water pedestal tln eunhfg:; S

or by means of flanges ¢ on the upper 0pe11;g_f.'j.fff.;_=§§j;.5;f-§§
ends of the cylinders, “the: air being compressed .

cyhnders.

eltemately below the 1’)18130118 I of said pamp-
In: this way the. cylmdels H, that: .

‘have only a valvular opening at their bottome,ffj_ﬁf,_f;“-f;.'f-f
serve, in conjunction ‘with the top’ plete bof .
the Wa,tel-pedestel to elose, or eppremmetelyj;é

éhewevel should be prow.ded Wlth one or more_.j’f.:}
alr- mlets, d, to establish an: atmosphericequi-
“librium on the water in the: pedestal toprovide' - =
for its free escape Dby -an upper overﬁew, (ISR

Morcover, the cylinders - H, by this- ella}nge-t;ij-’? e

‘ment, ele wholly mmelsed or nee,rl Y 80, in -
: the body of Weter Wlﬂllll the pedesta,l or tank_;;;}.; )
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which 18 kept up in the tank, as hereinafter
‘described, the bottoms and outsides of the cyl-

~Inders I are very thoroughly cooled. But the
- main cooling of said cylinders and their pis-

tons 1 1s effccted by the continuous, or prefer-

ably continuous, washing of the interior of the
cylinders by the introduction of cold water, as

by a pipe, J, provided with outlets or nozzles

o - fonto the tops of the pistons, both during their

up and down strokes, thereby leaving or form-

- Ing a thin film of water on the insides of the

cylinders, and supply of cold water on the tops
~ of the pistons, such water as it accumulates

~ being allowed to-overflow the tops of the cyl-

1nders, or through a number of overflow-aper-

tures, ¢, at the close of the upper stroke of
each piston into the tank or water-pedestal B,
from whence surplus water passes off by the:

outlet e. The water thus introduced into the
tank B from the cylinders H also serves to

keep up a circulation of the water in the tank:
~ about the cylinders, while the constant or fre-
- quent introduection of fresh cold water into the

- Interior of the eylinders on top of the pistons

- most effectually cools the latter and the cylin-
Inders, thus adding to the working efficiency

valves, and cooling the whole volume of air in

 the cylinders without objectionably saturating

- the same. | |
-~ Lf desired, the water may first be introduced

~ into the pedestal B, and, after eooling the ex-

terior of the pump-cylinders, be allowed to
overflow into the cylinders on top of the pis-
tons, and ultimately to escape in any conven-
1ent way. |

~ The pistons I are each fitted with upper and
lower cup-packing, L &, and the arrangement,

as described, is such that the upper one of

these duplicate packings to each piston is re-
lieved of all pressure dependent upon compres-
sion of the air, and is only required to prevent

leakage of water past the pistons. Other kinds |

of packing, such as hard rubber, may be em-
ployed. |

Ailr to be compressed is introduced through
the pistons I by inlet-valves ¢, and discharged,

~as- compressed by each piston alternately in
1ts down stroke, through delivery-valves F,

into a compressed air-receiver or passage, L,
from whence it passes off, to be utilized, by an
outlet, [. This compressed air-receiver or pas-
sage 18 provided with an automatic governor,
>, which 1s controlled by the pressure of the
air in the receiver, to regulate the speed of
the engine to the draft made upon said re-
celver, so that when the drain on the com-

pressed air in the receiver temporarily ceases
~or slackens, instead of the engine continuing

to run at 1ts regular speed and waste steam
by freely pumping air as before, into the re-
ceiver, and providing for the escape of such
additional supply through the safety-valve of
the recelver, the steam is more or less throttled
or cut off from the engine by the governor S,
and 1ts supply to the engine re-established or

increased as the drain on the receiver L is re- |

stored or augmented. This compressed air-
governor S is represented as composed of a

piston, m, arranged within an open-ended cyl-

inder, n, which 1s connected with the receiver

L, said piston being attached to a crank, O, o

the shaft of which carries a weighted lever, p,

that has a rod, ¢, attached to it for operating
the throttle-valve of the engine, the weight on

the lever p preferably being adjustable, and

serving as a counterpoise to the pressure of
the compressed air in the receiver on the n-

‘ner face of the piston m, whereby the governor
S operates to automatically control the speed

of the engine, as described. Itis desirable, to )

produce a more efficient action of said gover-
‘nor, that the lever p should be arranged to
form an acute angle with the crank O, and so

that as air accumulates in the receiver the in-

creased pressure in forcing out the piston will

find an increasing resistance till the weight o

the lever passes a horizontal position, and the

crank O will have a diminishing efficiency dur-

-ing such action by reason of change in its an-
gle from aright-angled position relatively with =
the axial line of the piston to a less effective
_ -one. .. '

‘of the pumps, as regards their packings and |

~The vertically - arranged air - compressing
pumps are disposed at a suitable distance

~apart to admit of their operation in like di-
| rections alternately by or from opposite ends =

of a rocking beam, M, which is connected with

the pistons I by rods N. This rocking beam

15 actuated by the crank G through a connect-

ing rod, Q, attached by joint r to the one end

of the beam, above the joint by which the
rod N of the one pump is connected with the
beam., |

The engine-shaft E, it will be observed,
has a central overhead position between the
pumps, so that the rod Q occupies an obligue
position across the center of the shaft when

the pump-piston connected with the same end

of the beamis at its top stroke, and alwaysmain-
tains avarying oblique position with the con-
nection between said shaft and the piston ofthe
engine. This arrangement, in connection with
the cranks D and G, being coincident, i1s 1m-
portant, as by it the power of the engine is

more advantageously apphied to meet the va-
Tying resistance encountered by reason of the

angular efficiency of the engine-crank increas-
ing as the angular efficiency of the pump-
crank diminishes—that is, relatively to their

respective connections or rods—thus giving

an Increased power to the pump-pistons as
they approach the ends of their compressing
strokes, and proportioning, In a measure at
least, the velocity of said pistons to the vary-
Ing resistance they encounter, This is a con-
sequence of the hereinbefore - described ar-
rangement of the pump-cylinders, the beam,
the engine-shaft, the engine and pump cranks,
and their connections, the diagram in Ifig. 4
being ulustrative of such action. |

I claim as my invention and desire to se-
cure by Letters Patent— - "

1. The combination of the water-pedestal
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B, the cylinders H H of the single-acting air- |
FERE R g-pump, the pistons I I, a duct for conveying
. cold water to the mterlor of the pump-cylin- |
. ders on top of the pistons, and one or more
Cioc o ooupper overflows or outlets from said cylinders
. to the pedestal, substantially as and for the
L _f'_'-'_purposes speclﬁed

2. The combination, with the en ﬂ*me :zmd

" one or more air- pumps operated thereby, of |
. a compressed air-governor, S, organized - sub-

. stantially as herein descrlbed to control the
. steam-supply to the engine, and whereby the
'~ motion of the engine 18 regulated by the draft
. made upon the air as compressed by the pump
.~ or pumps, essentially as herein set forth.

3. The combination, substantlally as heu,m S
described, of the air- complessmg cylinders H -~
H and their single-acting pistons I I,'the en- I

gine-piston A, the beam. M, the cranks D G,

the engine- .shaft L, and the connection Q, o
Wheleby the power of the engine throughout
its stroke is approximately equahzed to meetf o
the varying resistance encountered by the pls- :

tons of the pumps, as sPemﬁed
| J DRICSSON

Witnesses: .
- CHAS. R. DURHAM,
N. W. TAYLOR
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