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To all whom it may concern:

Be 1t known that 1, Joseru E. J. Goon-
r.erT, a citizen of the United States, residine |
at Bemphis, in the county of Shelbv and
State of Tennessee, have invefited certain
new and useful Improvements in Com-
pound Kngimes; and I do declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the inve ntlon such as will enable
others skilled in the art to which it : apper-
tains to make and use the same.

This invention relates to improvements in
compound engines,

The object “of the invention is to provide

an elght-cylinder compound engine having
means whereby high-pressure steam may be

apblied to the 10W-p1 essure cylinders of each
set when desired without interfering with
the compounding or the exhaust action of
the engine.

With this object 1 view, the invention

consists of certain novel features of con-
St:rwti{)l'l combination and arvangement of
parts as will be more fully described and
particularly pointed out ’11 the appended
claims.

In the accompanying drawings, Ifigure 1
is a front elevation of an engine constructed
in accordance with the invention; g, 21s a
vertical sectional view through the centm of
the front set of the eylinder : Fig. 3 15 a
similar view through the front and rea
cylinders of one stde of the engine; Hig. 4 1s
a central vertical sectional view taken be-
tween the cylinders on a line with the valves
which admit the steam thereto; ¥ig. 5 1s a
horizontal sectional view 1111011011 the base
of the engine, showing the .;111..;111{101116111; of
the drive shaft and thﬂ parts gear ecl thereto ;
g, 6 1s a similar view talen through the
lowenr cylinders above the base; and I‘lu 718
an enlarged detail view Lhmwh one of the
valves.

I’uieunm more particularly to the draw-
nes, A denotes the engine, which consists
of a base, 1, having nloun‘ted theleon tour
main, or hlgh pressure cylinders, 2, 3, 4 and
5, above which and connected thereto are
1'{‘)111 1ow- -pressure cylinders, 6, 7, 8 and 9,
the pistons of which arve operated by the ex-
hmm steany from the lower cy linders. The
steam for the high-pressure cylinders, 2 and
3, and the low-pressure cylinders, 6 and 7,
above the same, .«md which, tooether form
the forward set of cyhrrders is controlled by
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four cylinders formiug the rear set 1s con-
trolled by a similar ah*e 19, said valves 10
and 12 being mdbpendenﬂy opel ated by ec-
centrics and operating rods connected to the
opposite ends of a main drive shaft, 13,
journaled in suitable bearings in the basu of
the engine.

The ‘construction and arrangement of the
parts in cach high and low-pressure cylinder
15 the same.
hand lower high-pressure cylinders ave slid-
ably mounted pistons, 14, which are con-
nected by piston rods, 15, to wrist- -pins, 16,
which . arve w(,entumllv mounted on dlsLS

17. The disks 17 are ﬁxedly mounted on a
countershaf(, 18, journaled in suitable bear-

1nes, 19, 1n the base 1. On the shaft 18 is

hxedly mounted a spur gear, 20, which 1s 1 |

uwanement with and drives a pinion, 21, on
the main drive shatt, whereby the powel‘
from the cyhnc crs on this side of the engine
1s applied to the drive shait.

In the upper cylinders, 6 and 8, of the
front and rear rieht-hand sets, ave ‘11‘1‘&110(361
1}1bt011b., 92, which ave attached by plston
rods, 23, to the pistons, 14, of the lower high-
pressure cylinders and operate simulta-
neously therewith from the pressure of the
exhaust steam from the high-pressure cylin-
ders below. This steam 1s admitted to the
upper low-pressure cylinders through the

valves 10 and 12. The rods 23 work in
]Jealmﬂs 24, arranged belsween the upper
and lower cylinders.

The arrangement of the parts t01 the
lower high- plessule cylinders 38 and 3, on
the left-hand side of the engine 1s the same
as that described in connecction with the
high-pressure cylinders on the right-hand
slde and consists of pistons, 25, arranged
therein and to which are connected plston
rods, 26, the lower ends of which are con-
nected to wrist- -pins, 27, which are eccel-
trically mounted on disk % 28. The disks 2
are fixedly mounted on the oppostte mds
of a counter-shatt 29, which 1s journaled 1n
suitable bearings in the base of the engine,
and which 1s dmpos od in the same horizontal
plane and is parallel to the counter-shatt,
18, on the opposite side of the engine. The
sha ft, 29, 1s provided with a centmlly clis-
posed spur gear, 30, which 1s adapted to en-
oage the pinion, o1, on the drive shaft, 13,
wherebv power from this side of the engine

13 apphed to said drive shatft. “T'he arrange-

valve, 10, while the steam for the | ment of the low-pressure cylinders on the

In the front and rear vight-

ot

50

60

9o

10v

169

114



-

10
sure cylinders are formed combined steam

inlet and exhaust ports, 33, the upper ends

* of which communicate with the valve cham- |
‘bers of the valves, 10 and 12.
the cylinders 2 and 3, communicate with
~ the chamber of the vah*e 10, while the ports
of the cylinders 4 and 5 communicate with '_
the chamber of the valve 12. The lower |

15

20
' 25
30
35

40
-partially rotated in their chambers or cas-
-1ngs, sald chambers being preferably tapered

45

- 00,
- the 131"0@1’ open end of the casing.
49,
: Lhrouﬂh which and the cap 1s armnﬂed a
stem 44, the inner end of which 18 |
reduced to fomn a squared lug, 45, which is
| adapted to be 1oosely engaged ‘Wlth a socket
- or recess formed in the admcent larger end
of the valve, whereby the same may be
turned or osciilated through said stem by
a suitable operating meehamsm heremafter | 1
| The valves 10 and 12 are pre-
 vented from being forced too twhtly 1nto
their seats or chcbmbels by means of a regu-
lating SCTew, 46, which is screwed into the
opposﬁe e:nd of the chfl,mber and 18 PIO- ;

5

- 34 tor the cy.

two forward high - pressure cylinders,
The valve chamber for the valve 12
18 prm*lded with an inlet port, 39, which |
communicates with a ste‘tm chest 40 ar-
ranged between the rear pair of the 1110‘11—_
pressure cylinders, and with which is a,lso_.
~connected the steam supply pipe 37. .

The valves 10 and 12 are preferably ta-'-
pered and are adapted to be oscillated or |

“shown.

valve

In the upper ends of the lower high-pres-

The ports of

ends of the upper low-pressure cylinders are

'prmrldﬂd with combined inlet and exhaust |
ports, 34. The ports 34 of the forward pair
1nders, 6 and 7, communicate with the
10, while the ports
linders 8 and 9 communicate
with the chflmber of the valve 12.
~ chamber of the valve 10 1s also prowded
port, 85, which opens 1nto -
~an Inlet steam chamber or chest, 36, with
v'mch 1s connected a steam supply plpe 37,
having arranged therein a cut-off valve, 38, i

0L CY.
chamber of the valve

he

with an inlet

The steam chest 86 is arranged between the
as

to receive the valves which are forced or

~seated into steam-tight engagement with the |
tapered wall of the ca sings or chambers by
"~ means of steam which is admitted from one |

- of the ports of the valve through a by-pass, | s
41, to the larger end of the V‘llve where the
- steam e\pﬂnds against said end and between
the same and a cftp, 492, which- screws into |
The cap, |

18 prowded with a stuffing -box, 43,

described.

ders.
opposite sides with steam
‘connect the ports 33 of the hwh 131”6‘18111‘6 cyl-

‘inders with the inlet port 34 “of the low-
Ppressure cylinders immediately above on first

9:06;.:7}0'3% .

47, which, when said valve 1s turned,

‘Ld&pted to connect the inlet port 35 of the' 7
steam chest 36 with the ports 88 of first one
“high-pressure cylinder and then the other of
he torward set of cylinders, 2 and 3, where-
' ternately let into said cylm--

The valve 10 1s also pmwded in its.
passages, 48, which =

by steam 1s a.

the right- hand and then the left-hand side

of the engine, whereby the exhaust steam

- .']eft hand 81de of the engine is also the Same; ".:'Vlded Wlth a Ja,m nut to hold the S"LHle in

“as the low-pressure cylmders, 6 and 7, and
‘the parts therein on the opposite side of
the engine, and in said left low-pressure |
'cyhnders are slidably mounted pistons, 81,
the piston rods 82, of which work through |
~guide bearings, 32’, and are connected at
their lower ends to the pistons, 25, of the
‘high-pressure cylinders below. -

1ts adjusted position. The valve 10 is pro- o
vided 1n one side with a steam inlet pa,ssa,ge B

75

80

from said high- pressure cylinders, 2 and 3,

is conveyed to first one and then the other
_of the upper or low-pressure cylinders, 6 and
7. The passages 48 in the valve 10 also serve
_'Lo %ltelnately connect the ports 34 of the
low - pressure cylinders with an exhaust

chamber 49 arranged between the upper low-

pressure cyhndera 6 and 7, whereby the steam

| from said cylinders is ethmsted said ex-
‘haust steam being conducted from the cham-
'ber 49 thmugh 5111table exhaust mpe‘a? 50.

85

The valve 12 for the opposite or rear set

of cylinders is provided with a similar ar-
rangement of passages which are adapted to. ,
be connected Wlth the inlet and exhaust

ports of the high and low-pressure cylmder
~of the said rear set in the s
described in connection with the valve 10,
The out-

wardly projecting ends of the stems 44 of

for the forward set of cylinders.

05

salme manner as

100

the valves 10 and 12 are provided with crank -~
arms, 51, said crank arms being p]:'efembly -

side of the engine by a Stevenson’s link mo-

engine at the proper time.

| wrist- -pins for the piston rods for the sets of

311nder"*' are arlanﬂed 180° apart, but the

centers.

.connected to the main drive shaft on each =~
_ 105
‘tion, by means of which the valves are op-
erated and controlled to admit and exhaust -~
| the steam from the various cylinders of the =~
The crank or
110

sald crank or Wﬂst -pins for the one set ale‘-;{'if_
arranged at 90° from the other E,ﬂt thus
ﬂ_pmwdnﬂ for' the ehmmatwn Of (;eabd 7 o
- On the upper eﬂds of ‘the f1 ont and rear
-'-'-sets of the upper or IGW PI’BSbHI’@ Cylmdersf -

“are arranged valve casings, 52 and 53, which

are prm'lded with steam inlet ports, 54, to

whlch are connected a bmnch of the 5temmv
, sald branch pipe having ar-.

supply pipe 37

120

ranged therem a cut-off valve, 55, by means of

whmh steam may be a,dmlued to the casimngs
252 and 53 when, desired.
ing 52 and the upper low- -pressure: cylinders,
e arranged
'combmed steam inlet and exhaust ports, *}6 -

Between the cas-

6 and 7, of the forward set are

125

and in smd casing 52 is mounted a Tftlve, 5 Tﬁ'

~which is similar in construction and opera-
tion to the valves 10 and 12. The valve 57
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1s provided with a steam inlet passage, 58,
which, when the valve 57 is turned n one
direction or the other, is adapted fo provide
communication between the steam inlet port
54 and first one and then the other of the
ports 56 which communicate with the upper
ends of the low-pressure eyvlinders, 6 and 7,
thus providing for the admission of 111‘(3 or
high-pressure steam to the upper ends o

said low-pressure cylinders in case of emer-
gency or whenever it 1s desired to convert
the low-pressure cyhndenmtuhwh -pressuve
cylinders. The valve 57 1s provided with an
exhaust passage 59, which, when the valve
15 turned, 1s adapted to afford communica-
tion between an exhaust chamber, 60, ar-
ranged between the cylinders 6 and T , and
first one and then the other of the por ts 56,
whereby the steam 18 exhausted from the
upper ends ot the low-pressuve cylinders, 6
ancl at the proper time. The exhaust
chamber 60 has connected thereto an ex-
haust pipe, 61. In the valve casing 53 on the
upper end of the cylinders S and 9, of the
rear set, i1s arranged a valve, 62, which is
similar 1n construction and operation to the
valve 57, and is adapted to admit Iive ox
Jm:-li«]}le*ﬁum steam through the combined
inlet and exhaust ports w Rich comect the
casing o3 with said low-pressure cylinders,
S nd 9, whereby said cylinders are convert-
edd 1mmto high-pressure cylinders. Steam is
admitted to and cut off from the valve cas-
inﬁs o2 and 83 by means of the cut-off valve

5 arranged 1n the branch steam supply pipe,
25 hereinbefore described.

L'he stems of the valves 57 and 62 project
through the outer ends of the valve casings
and have connected therecto crank ArINS,
63, which are connected at their outer ends
to operating rods, 64. The rods 64 are con-
nected at their lower ends to crank arms
G5 on the stems of the main or regular valves,
10 and 12, thus providing for the operation
of the emermncy valves 57 and 62 at the
proper time to admit high-pressure steam
to the upper ends of the 10W’-pl essure cylin-
cers without interfering with the action of
the exhaust steam which enters the lower
ends of said cylinders.

Having thus fully deseribed my invention,
what I claim as new and desire to secure by
Letters Patent, 1s:

{. In an engina of the class described,
series of high-pressure cylinders, o series of
low-pressure cylinders, reciprocating pistons
in said cylinders, valves acdapted to control
the acdmaission of high-pressure steam to said
high - pressure cvlmders
stenm from the latter to said low- -pressure
cylinders, and an automatically operated,
combined live steam and exhaust valve
adapted to admit live or high-pressure steam
to said low - pressure cylinders, simultanc-

anc the exhaust

2

steam from the high-pressure eylinders, sub-
stantially a s described.

2. A 111111111)1&, cylnder compound engine
comprising a series of high-pressure cylin-
ders, o series of low-pressure eylinders av-
ranged thereon, pisions adapted to recipm-
cate 111 said eylinders, piston rods to connect
the pistons m saud Ligh-pressure and low-
pressure cylinders, a mam drive shaft, coun-
ter-shatts geared to said main shaft, operat-
ine disks fixed on said counter- Shaltsj ec-
centric: atly mounted wrist- 131115 on said disks,
piston rods to connect said high - pressure
P_l’:ut(}llb with said wrist-pins, alves to con-
trol the admission of high-pressure steam to
sald high-pressure cy linders and the exhaust
stenm from the latter to said low-pressure
cvlinders, and emergency valves to adimit
hieh-pressure steam to said low- -pressure cyl-
inders, substantially as described.

3. Jl multiple- (,}T]llldtl compound engine

comprising a base, a series of high-pressure
cylinders mounted on said basej 2 series of
low-pressure cylinders arranged above and
connected to said high-pressure cylinders,
said cyvlinders being almnﬂed in front and
vear sets, n valve ad: apled to control the ad-
missicn and exhaust of steam to and from
the high and lmv-pm*-mue cylmders of each
sel, 1}1511}115 slidably mounted in said cylin-
clers, piston rods to connect the pistons of the
low-pressure cylinders with the piston of
the high-pressure cylinders, whereby said
;}18[01’15 are moved in unison, a main drive
shatt ]wuml-‘“d m said bft%, cotuntershafts
ccared to said maln shaft, crank disks fix-
ed]v mmthd on the oppos1te ends of said
counter-shafts, piston rods to connect the
high-pressure pistons with said crank disks,
an emergency valve adapted to be connected
with the Jow-pressure cylinders of cach of
said sets, whereby high-pressure steam is ad-
mitted to said CVIEHdGlS to rveciprocate the
pistons therem, and means whereby said
emergency alves are operated by the move-
ment of the regular engine valves, substan-
tml]y as described.

4. A multiple-cylinder compound engine
comprising a base, a series of high-pressure

cylinders arranged on said base “said cylin-
ders having combined steam inlet and ex-
haust p{)lts steam chests arvanged between
said cylinders, a sevies of low-pressure cylin-
ders arranged above said high- -pressure cyl-

inders and connected theleto pistons slid-
ably mounted m said (,‘ylmdels, piston rods
to connect the pistons of the low - pressure

cylinders with th{., pistons of the high-pres-
sure cylinders whereby said plstons; are

1110?8(1 I unisou, valve casings arranged be-
tween the front and rvear sets of said cylin-
ders, rotary valves. moumed m sald casings
ndapted to open and cloge said combined
steam 1nlet and exhaust ports of the high-

ously with the admission of the exhaust | pressure cylmdus whereby steam 1s alter-
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- _._'nately admltted to and ethmsted from Lhe 1
- same, a maln drn’"e shaft journalec 1 said:
- base, a gear pinion on sald shaft, counter- | i

- shafts having spur gears to engage the gear
5 pinion on said main shaft, erank disks on-
said counter-shafts, plston rods to connect |
said high-pressure plstons with said crank |
- disks, emergency valves adapted to admit
high-pressure steam to the low-pressure cylin--

ders, valved steam supply pipes connected to

said emergency valve and to the steam chest

 of said regular valves, valve operating gear

o connected to S.:le mmu (‘hwe slmit .md tO |

said valves Whereby the, latter are opemteé[ L
‘and a system of crank arms and connecting 15
and &1d1 ST
‘emergency valves whereby the latter are op-
erated: by smr:l Teg uhr mlve,s sub stantmllyz e

ods between said reoular valves

as described.

In testimony ‘whereof T h::.we hereunto set
my hfmd in pl esence of two fsub%cmbmo Wlt-__ o
:..-:;11ef==se,5

JOSEPH ]3 J GOODLETT

1V1tnesses. -
J G TAJH},,
- B. S BYRI}

00




	Drawings
	Front Page
	Specification
	Claims

