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To all whom 1t may concern:

Be it known that I, Lruis F. Epcar, citi-
zen of the United States, and resident of
Woodbridge, in the county of Middlesex
and State of New J ersey, have invented cer-
tain new and userul Improvements in Steam-
Engines, of which the following 1s a specifi-

cation.

Figure 1 is a plan view of a seven cylin-
der engine showing live steam line and ex-
haust lmu, ml_zluple cams, multiple cam
ratchets and ratchet shatfts, steam
governor, end of driving shaft, gear connec-
tion from said dri VINg shaft to said multi-
ple cam shafts and belt connection to OOV-
ernor. If1ig. 2 1s a sectional elevation. view
through one cylinder at line A—DB 1n Fig. 1.
Ifig. 3 is a side view of a double %hngj re-
versineg multiple cam for use on the Ilw._,
steam valves. Fig. 4 18 a plan view of
double acting, reversing muttiple cam 10]
use on the live steam valves. I 12, 5 1S a
side view of a double acting reversing cam
for use on the exhaust valves. Iig. 6 1s a
plan view of a double acting revelsmo caim
for use on the exhaust valves. Fig. 7 is an
end view of Fig. 3 and Fig. 4. I‘w 8 1s an
end view of Iig. § and Fig. 6.

I had m view 1n designing this engine,
an engine capable of using steam at a pres-
sure of six hundred to eleven hundred
pounds with economy, as I will hereinafter

set, Torth.

Details of construction—1, cylinder; 2,
live steam line; 27, exhaust line; 3 multiple
cam on live steam valves; 8’ cam on exhaust
valves:; 4 live steam chest; 4" exhaust steam
chest; 5 cluteh arm on live steam side; 57
6 cam
shaft on live steam side:; 6’ cam shaft on
exhaust side; 7 support for cam shaft on
live steam side; 7° support for cam shait on
exhaust side; 8 shaft for clutch arms on the
live steam side:; 8" shaft for clutch arms on
the exhaust side; 9 support for cluteh arm
shaft on the live steam side; 9 support for
clutch arm shaft on the exhaust side; 10
oear on driving shaft; 11 steamn governor
on live steam 11110 12 GO.:ll" to cam shaft on
live steam sice; 19/ oear to cam shatt on ex-
haust side; 13 driving shaft; 14 combina-
tion voke 'and female valve stem on live
steam side; 147 combination yoke and fe-

male valve Stem on exhaust side; 15 head ot

male valve stem on live steam 81(1{-::, 15" head :

of male valve stem on exhaust side; 16 pup-
pet valves on live steam side; 16" puppet
ralves on exhaust side; 17 engine frame; 18
and 18’ springs on valve stems; 19 piston 1n
cylinder 1; 20 and 20" connections for oper-
ating clutch arm shafts; 21 steam governor
belt.

General description——As this engine 1s de-
sioned to use a steam pressure from six hun-
dred to eleven hundred pounds, preferably
eleven hundred in order to obtain the high-
est ecconomy at this pressure, the cylmder
must be so designed as to allow for from
forty to fifty expansions of the steam, and
as I wished the exhaust to be about five
pounds going to the condenser, therefore the
eylmdels must be of considerable length,
preferably from three to four times their
diameter with a very early cut-oil, which
necessitates a number of cylinders, pretel—
ably s1x or more of what i1s known ag the
donb]e acting reciprocating type and to be
driven lrom fifty to two hundred revolu-
tions per minute. Ifor this pressure puppet
valves are necessary and they to be operated
by multiple cams so that 1n starting steam
may be let in several cylinders to be able to
take full load by cutting oii at about one
third stroke. As soon as the engine 18 run-
ning the cams may be moved to prowde for
an emher cut-off from one twentieth to one
thirtieth of the stroke.

In marine work it i1s very desirable to
have an engine that you can reverse 1ts ac-
tion by the valves. "I have provided for
this by a double acting reversing multiple

cam shown in Ifigs. 3 and 4, and end view

Ifig. 7. This cam 1is of the multiple type
and can be constructed with any desired
number of cut-ofis, the neutral point being
at line A—B. The exhaust cam shown in
Figs. 5 and 6 and end view Ifig. 8, neutral
pomt is at line A—DB; these are not multlple
only reversing W1th one cut-off. I could
not show these cams properly in Ifig. 1, so
have shown them in these details to have
them more thoroughly understood.

The cylinders and steam chests should be
well covered with a dead air cell covering
to prevent any loss by radiation and to pre-
vent condensation, ‘md to further sate-
ouard condensation in the cylinder, I would

'prefembly extend my live steam chest 4

around cylinder 1 to exhaust steam chest 4" ;
puppet valves 16 and 16" are held closed by

60

70

75

80

85

90

95

100

105

110



~ the bottom of the pocket in which they are |

10

15

20

29

Bﬂ“\
t
it

springs 18 and 18", Any
the steam chests would pass through the
center of lower puppet valves 16 and 16" to

located from which it may be drawn off
through a trap.

I could build this engine in the tfmdem
compound type, but I preier the multiple

cyhinders single expansion, as shown. 1
could get very good results with three or

four cylmder and for a cheap engine one
cylinder with a large fly wheel similar to
oas engine practice “could be used, but an
eﬂrly cut-off could not be obtained with de-
sirable results with any sort of a load.
Having described my invention what 1
clilin. as nen and desire to secure by i.et-

ters Patent 1S

1. A steam engine composed of a cylinder

0]‘:' the double ‘LCtlllG reciprocating type, hav-

Ing an mkt port “and an exhaust port at
each end, a balanced eylinder puppet-valve
having packing strips thereon and located
in pocl«:ets at each port, the said valves at
one end being connected with the valves at
the other end by male and female valve
stems terminating in a yoke containing a

condensation in

935,104

multiple cam, all substantially as shown and
deseribed and for the purpose set forth. -

2: A steam engine composed of six or more

cyhnders of the double acting reciprocating
type, each cylinder having an inlet port and
an exhaust port at each end a balanced cyl-
inder puppet - valve havm@ packing strips
thereon and located in pockets at each port,
the said valves at one end being connected

- with the valves at the other end bV male and

female valve stems terminating in a yoke
containing a multiple cam of such a design
whereby 1n starting steam 1s admitted to all
of the cylinders snnultaneously and when
the engine 1s running steam may be admait-

ted to each cylinder independently and suc-

cessively and cut off at any desired point,
all Substantmlly as shown ‘md deser 1bed and
for the purpose set forth.

Signed at New York in the county of
New York and State of New York this 15th

day of April A: D. 1909.
- ELLIS F. EDGAR.

Witnesses:
. B. Encar,
J. B. Epcaxr.
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