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_To all wfwm it ey conceri:

Beit known that we, FERD G. GAQCHE &nd
FREDERICK H. FOOTE citizens of the United

States, residing at Chlca,ﬂ'o, in the county of

Cook and State of Illinois, have mvented cer-

tain new and useful Implovements in Com-

pound Blowmﬂ*-Enn‘mes of which the follow—

ingis a speclﬁcatlon

- Our invention relates to that class of en-

gines in which a reciprocating piston is used

for compressing atmospheric air and whieh is

connected directly with the movable plstonsf

of a compound engine.

The object of our mventlon is to prmlde a

simple, economical, and efficient eompound

~ engine; and the mventlon congists in the

N Te

features, combinations, and details of con-
Structlou hereinafter descrlbed and claimed.

In the accompanying dra,wmgs, Figure 1is
a side elevation, partly in section, of a blow-

ing-engine constructed in &ccordance with

our 1mprovements, Fig. 2, a sectional detail

" taken on line 2 of Fig. 1 Flfr 3, an end. ele-
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vation looking at the engine from the right-

hand of Fig. 1 and Fig 4 a plan view, partly -
in. section, lookmﬂ' at the mechamsm from-

the top and taken on the 1rreo'ula,r lme 4 4 of

Fig. 1.
111 the art to Wthh this mventlon 1"elates

it is well known that it is common touse a
| heads §° and c¢'.

blowing-engine and connect the same directly

ey

with the pistons of a compound engine ar-
‘The ob-

ranged in tandem relation with it.
Jectmns to this arrangement and eonstruc—
tion are twofold-——ﬁrst the engme obcuples

considerable space,and, seeend the maximum-

~efficiency of the compound engine is not ob-’

..40
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~ description and’ clalms. SR : --
In describing the engine shown in the a4.0-

do.

tained, for the reason that the ‘maximum
power is applied to the compressing mechan-
ism at a time when it has the leasb work to
The principal object. of our invention,
therefore, is to overcome these" ob;jectmns
by providing an engine in which the high-
pressure and low-pressure cylinders are ar-

ranged - in right-angular relatlon to each.

other and connected to a common crank-

shaft, so as o De1 form the WOI’k eeonomlcally

and eﬁielently e |
Further objects Wlll &ppear from an in-

spection of the dramnﬂ's and tae followmcr;
| | same plane, and the end of the vertical con-

necting-rod dE‘SCl 1bes atrue clwle, Whﬂe thnt-

compauymw dlawmﬂ's we will only descmbe

those portions thh we consider to be newin

connectlon withsomuchasisoldas willenable
those'skilled in the art to practice the inven-

| .tion, leaving out of consideration old and

Well known mechamsms for the purpose of
avmdmw prolixity, confusion, and ambiguity.

“In eonstructmn' an enfrme in accorddance
with our lmprovements we make a frame A
of the desired size, shape, and strength to
hold the operative and other parts in proper
relation with each other. On one end of this

frame and preferably arrarged in a Hori-
zontal plane is a high-pressure cylinder B, |

which is provided with inlet and exhaust
valves b b’ of the usual type and which are
arranged to be operated by what is known as
the ¢ Oorhss ” valve-gear, shown in diagram-
matic view, all of whlch 1s Well known and
understood in the art.

‘In order to provide for the eeonomwal.
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operation of tlie ‘compressing-piston and its

rod D, which is arranged in the compressing-
eylmdm D', we plowde a low-pressure cylin-
der I and arrange it vertically on the frame
portion substa,ntlally at right angles to and

above the plane occupied b the companion -
| eylinder.

~Hach of the eylmdels is provided
with movable pistons 2 and e¢,having project-
ing plston-rods which are connected to cr 0SS~

The crank-shaft G is ar-
ranged at a point where lines carried centrally

or amally through the piston-rodsof the high-

pressuré and: low-pressure cylinders WOlﬂd
meet. - This erank-shaftis provided with fly-
Wheels H, whleh practically form the cranks
Wthh ca.l ry the wrist-pins %, to which the
connecting-rods 7', which connect with the

75
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piston of the low-pressure cylinder, are con-

nected,so as fo transform the rectilinear move-
‘ments of the low-pressurse piston into rotary
movements of the crank - shaft. 0
to assistin the rotations of the erank-shaftin
the operation of the compressing-piston, con-
necting-rods /1%, which connect with the cross-
head of one plston are pivotally secured to
the strap of the connecting-rod on-the other
piston at h* at a point off center to the

wrist-pin, so that during the rotations of the

wrist-pin the connectmmwds travél-in the

In order
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~ of the hi gh—preseu re eemle(,tm ﬂ'-red desenbee, | eyhnders havmrr-a, I’lﬂ‘ht an crle rela,tlen to each
*approximately, anellipse.: This arrangement:| other; a: movable plsten in- eaeh eyhnder for
~and construction of parts obtains a ma.terlal" one piston to have its horizontal travel in an
- advantage in that when the compressing-pis- | advance direction coincident with the verti- 4o
~ 5 ton is at the begmnmﬂ' of its stroke;so that |cal travel of the other piston in the return
~ the air in one side is. compressed toits maxi- Q1reet1on at the point of hlghest pewer and,
. mum: denmty, the-horizontal piston.is: exert: |
"~ ing its maximum effect—that is, pulling the | --
-+ . erankunder—and when the Work of compress- {.compressor-cylinder :moving in unison with 75
10 ing begins the other side of the piston of the -} ‘the piston-of' the vertical pressure-cylinder,
- wvertical cylinder is beginning at its point of |-a-erank-shaft at the axialline of juncture of
 least efﬁerer:leyr until. the quarter is reached,.| the. high and low pressure. cylinders, a con-
~ where the air'begins to be compressed to-its: neetmn forthe piston of the horizontal high-
greatest density. Then thevertical pistonex- wpressureeylzinderwmh the crank-shaft, a con- 8o
15 erts its maximum effect. A further advan--|-neetion for the piston of the low-pressure eyl-
- tage is that the pivoting-of-the two connect-- -';%mder with the -erank-shaft, the two connec-
“ing-rods:to.a single: wrlst-pm in the-manner-|tions-having an - eﬁ-center relation:-to each
descnbed and shewn in.the. drawmﬂs,enables ‘other,-and: a-connection-between: the-pistons:
‘the:work: te be done.at. a point: close to. the:| of the: .¢compressor-cylinder-and: the:vertical ‘85
"""""""""" z oJournlf,th - erank-shaft and prevents a: “low-pressure: c}»lmder substa;n'tl"a'lly'""'a's"'"'de'-*"-'"'"""--'-'j""""'""""-""""""'"
- twisting on reekmo'"metlon of the shaft, ‘with: seribed.. - - : o .
consequent injurious.: cr&nk-pm pressures. - | -3, In aeempeund blewmg-eno‘me; the com-
~Steam: under:pressure-is admitted into the: :_.-_bma.tlon of a high-pressure-cylinderarran ged
hlghupressure eylinder directly through the-|in a herlzental plane and.-provided: with'.a go
2 5 inlet-pipe I and- exhausted from such eylin-: | movable. piston. having an. extending piston-  --
der-through thepipe I' into. the. low-pressnre-;f' ‘rod, & cross-head to which: the: pisten-rod is-
- eylmder" by means of the pipe I*. The:ar--| seeured, a:low-pressure cylinder-arranged: in.
- rangement:of the engines:in the. I‘lﬂ‘ht-&n gu--|'a Vertlcal plane and provided with:a-mowxable-
lar manner metead of a. tandem manner per-:-,-T §,-_p13ten and an extendmcr plsten r_od /8 -com- 95

the vermeel preesure eylmder a p1sten in the_ -
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pressure eyhnder te the lew-pressure cyhm 1 abeve and in hne W1th the lew preesure cyl—- |
der .so:that. -the fluid under pressure may- be:| inder, a. compressing meovable: piston: in- the- i
..admitted dlreetly it leaves the high-pressure | compressing-eylinderprovided with a-piston-- o
cyhnder and removes:the necessity of hold--| red; a. eross-head to-whieh-the pisten-rod-of roo
5 ing the fluid under pressure. for a time in a-| the. lew -pressure piston-and the—compressmg- |
| temperary reservoir. This obtains an-addi- _'; piston are-conneeted, a.crank-shaft, a.weist-
tional advantage in that there is. no great-| pin - for- the: crank-ehafb arranged. eubetan-r
. .cooling of steam when it is under pressure,- I;'-tlally'a.t the.poeint where- the &xial lines:of:the, |
- and- ceneequently the. maximum eﬁieleneyr; “eylinders: meet; connecting:- rods- conneeting 105
40 from the-steam:-is: ebtamed — .| the cress-head. ef the low-pressure piston-to. - -
- Weelaim— . oo e ot ther wrlet-pm and eonnecting-rods pivotally

1. In aeem—poend blewmg-engme, Lhe eem--i-- connected In: the. Same’ vertlearl plane to- the B

bma.twn of -a-high-pressure cylinder; a low- |-
- pressurecylinder at right angles to- the high--| head of the hwh-pressure cylmder, s&bstan-' 110
B i45 pressure cylinder,.a-movable-piston-in each | tidlly as-deseribed. -
| eylmder, one piston having a horizontal and-| - 4. Ina eempeund blowmg-engme theeema |
~the .other a vertical traverse in relation to- ;f_.b,matlen of a horizontal-high-pressure-cylin- -
-each other for the.advance movement of one-| der, a vertical low-pressure eylinder, the.two-
~_ pistonte.be coincident with-the return move-- §_.cy11nders having aright-angle relation to-each ‘II§
'.:r'o ment-of -the other piston at the point of great- | other, a.-mevable piston in each: eylmder for
- estipower, ecempreseer-eylmder'm line with-a:| one- pleten to - have-its-horizental travel in-an-
- pressure- eylmder, & piston in the compressor--| advance direction coincident with -the vertix-
- eylmder moving-in unison with the preten of - '_ca.l travel of the other pleten-m the retum di-
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. 85 at the Juncture of the amal lmes of the twe ipressure a eempres&er—eylmder in: lme Wlth-
- pressure-cylinders, a connection for the pis-- the vertieal -low- -pressure- cylinder;-a plston-"-
ton of the high-pressure eylinder with the | in-the compressor-cylinder-moving in-unison
- crank-shaft, a.econnection forthe piston of the | with:the piston of the alined lew-preesure-eyl- |
lewrpressure eylmder with the erank-shaft, | inder, a crank-shaft transversely ef: the oyl- 125
-60 the -two -connections standing- off center- te inders at the axial-line of juncture: forthe
- each-other,-and means eonneetrng the pisten | two pressure-cylinders, a-crank at eaeh-end -
~ of the. eompresser-cyhnder with: the crankﬂ of the erank-shaft; &eret-pm on-eacherank, -
~ shaft, substantislly as: described: -~ --arod foreach eret*pm connectingthe: eran]r.-_
2. Ina compound blowing-engine, the .com-- | shaft with the cross-head of the:low-pressure 130
| 65 bmatlen of a horizontal h]gh-preesure cylin--| and: compressor cylinders,: an-offset -at ‘the-
der a vertleal lew-pressure eylmder, the twe lewer end of each conneetm g-red atfhe wnet— |

o,
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~ pinand a rod connecting each: offset with the

. cross-head of the high-pressure cylinder at

- u’ .o

the offset, substantially as described. o
9. In acompound blowing-engine, the com-

~bination of a horizontal high-pressure ¢ylin-
‘der, a vertical low-pressure cylinder, the two
. cylindershavinga right-anglerelation toeach

~other, a movable piston in each cylinder; a
piston-rod for each piston, a cross-head for
each piston-rod, a compressor-cylinderin line
‘with the vertical low-pressure cylinder, a pis-

ton in the compressor-eylinder,. a piston-rod

~ connecting the piston' of the compressor-eyl-

~Inder with the cross-head of the piston-rod
for the vertical low-pressurecylinder,a crank-
- shaft transversely of the high and low pres-
- sure cylinders at the axiallineof juncture, a
- crank at each end of the erank-shaft,a wrist-

 pin on each crank, a rod for each wrist-pin

20

extending vertically and connecting with the
. cross-head of the vertical low-pressure and
~compressor cylinders, an offset at the lower

end of each vertical connecting-rod adjacent

‘to the wrist-pin and a horizontal rod extending
from each offset to and connecting with the
-cross-head of the horizontal high -pressure

- cylinder for operating the pistons of the high-

"3.-4.::

~ pressure and low-pressure cylinders at the
- point of highest operation in the compressor-

cylinder, substantially as described.

_.6. Inacompound blowing-engine, the com-
‘bination of a high-pressure eylinder, a low-
pressure cylinderhavingaright-an glerelation |
‘o the high-pressure cylinder, a compressor- |.
cylinder in alinement with a pressure-cylin-
der, a piston in the high-pressure cylinder |
- and a piston in the low-pressure cylinder, a-

~ piston in the compressor-cylinder moving in | .

~unison with the piston of .the pressure-cylin- |

~ Witnesses: -

03

‘derin alinement with the compressor-cylin-:
~der, a erank-shaft common to all three of the
| eylinders, and a differential connection for
-the pistons of the high and low pressure cyl-

‘Inders with -the crank-shaft whereby the
high-pressure cylinder is effecting its maxi-

mum- power when the compressor-cylinder is

operating at the point of compression to the
greatest-density, substantially as described. =~
7. Inacompound blowing-engine, the com-
‘bination of a horizontal high-pressure eylin-

each of the pressure-cylinders and a piston
1n the compressor-cylinder moving in unison
‘with the piston of the low-pressure cylinder, N
& . piston-rod for each piston, a crank-shaft

common to all of the piston-rods, a connec-

‘tion for the piston-rod of the vertical low-
- pressure cylinder with the ecrank-shaft at the
end of the crank, and a connection for the pis-
ton-rod of the horizontal low-pressure cylin-
der with the crank-shaft at a point between
-theconnection for the vertical piston-rod and
‘the shaft for exerting the maximum power of

‘the pressure-cylinders when the compressor-
‘piston is acting at the point of compression

for greatest density and for exerting the least
power for the pressure-cylinders when the
compressor-piston isat the point of least effi-

ciency, substantially as described.

' FERD G. GASCHE.
FREDK. H. FOOTE.

N. MORRISON,
‘R. KERSHAW.
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der, a vertical low-pressure cylinder, the two =~
cylindershavingaright-anglerelationtoeach -
-other, a compressor-cylinder in alinement =~ =
‘with the low-pressure cylinder, a piston in
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