(No Model. )
) 3 Sheets—Sheet 1.

H. RHYN
STEAM ENGINE OR OTHER MOTOR.

 o. 391,800, Patented Oct. 30 1888.

'» g s
- EH' —> ﬁﬁ'ﬂ'
\ - - - — oZ”
Y - | 7 - ~— L = 9” |
&éﬁ 61,10_:‘ o | . —— %;ZZEH/RF,
. ' Yy M@fﬂmﬁ'@fg

" N. PETERS. Photo-Lithographer, Washingten, . C.




3 Sheets—Sheet 2.

RHYN.

STEAM ENGINE OR OTHER MOTOR.

H.

(No Model.)

A
Ao

Trrerg o
57

Patented Oct. 30, 1888.
1.
fﬂ?

i1 | 1.
f T———— F . :
j#ﬂ%#”?) AN —

- W\\\ﬁ\h& ///dﬂ_”

AN

2 |

T T 7777

]

h—

e ol ——— ) —

777777

LT

|

A
a7

|

/
i
1Q

/ \ﬁ...m\wh

e
/

/A

II1I

—

\

i \./
) m _.m...." \ r/ |
l...__.-l,.m-.. .m_. \_ //// \
“_II.!T.,._:_M.-“_ N ! \ _.,///J, ”

777777

N S |
b e — 2
P .

. i *,.
h! i B
(N
L] = .
A

_
Gy \_ N

N

;
]

NO. 391,860;-

N. PETERS. Photo-Lithographer, Washingtam, D. C.




(No MQdel-) 3 Sheets—Sheet 3.

H. RHYN.
N STEAM ENGINE OR OTHER MOTOR.
No. 391,860. . - Patented OQct. 30 1888.'

L 12 H




>

TO

5

20

EN

30

L0
I

40O

45

BI]‘DIH&

NITE]

JFFICE.

HAENRY RHYN,

O PHILADELPHIA, PENNSYLVANIA,

STEAM-ENGINE OR OTHER MOTOR.

-

SPECTPICATIOH forming part of Letters Patent No, 391,860, dqteﬂ @r"rcﬂj 21 30, L888.

| Application filed Aay 17, 1886.

Renewed September 12, 1888, Serial No

0. 280,236, (No model.)

To all wihony it may CONCern.:

Be it known that I, HENRY RHYN, a citizen
of the United States, residing at Philadelphia,
Philadelphia county, State of Pennsylvania,
have invented certain newand uselful Improve-
ments in Propelling Steam-Engines, of which
the following 18 a specification.

My invention relates principally to locomo-
tive, marine, and traction engines.

In most engines heretofore built the speed
of the rempmc&tm parts varies, the rotating
parts gain and lose power at certain pomts
while ecompleting their revolations. In other
words, there are points of maximum and mini-
mum effectiveness (the latter generally called
“‘dead-points’) in each revolution. 'To over-
come this inequality of power the fly-wheel
has been introduced, which stores up the maxi-
mum power and by its momentum distributes
it equally during the revolution. In case of
locomotives the momentum of the moving
train acecomplishes this equalization.

In consideration of above-mentioned facts,
the object of my invention will be more clearly
understood. 1 propose to do away with such
unequal distribution of power,having no points
of maximum or minimum power, but having
an engine giving out a constant working effect
during the entire revolution of its driving
parts equal to the highest maximum eff

ect
ordinarily obtained in only two points of the
crank-circle, or, in other words, having noth-

“ing but a successmn of points of maximum
e:dectweness all round In the circle .of the,

crank-pin equal to the effect obtained only in
two points of the same circle before. |

I attain the object of my invention in the
construction illustrated in the accompanying
drawings, in which—

Figure 1 shows in a diagram a side view of
a1 ennme and Fig. 2 a top view of same.
Ifigs. 3 3 and 4 are diagrams of the drivers of a
locomotive. Figs. b aud 0 represent In dia-
grams the left and right driver of a locomo-
tive; and I'igs. 7 and 8 are top views of the
same, lespectwely Fig. 9 represents one pair
of cylmders as 1 use them on each side of my
Tig. 10 is a longitudinal central sec-

tion thrmwh cylinder O’ of the preceding fig-
Hig. 11 is a like section through c;yllu-

ure.

—

der /' of Fig.

G

5. Fig. 12 1s a longitudinal
section of a locomotive, only those principal
parts being shown which indicate the position
of my 1111pr0‘5?ements Fig. 13 shows in a top
view the steam supply pipes from their fore
end to the steam-cylinders. Fig. 14is a front
view of a locomotive, shown In the same man-
ner as Fig. 12. Fig. 15 is 2 modification of
my reverse-valve.

The first prineciple of my invention (the em-

ployment of two cranks set ninety degrees

apart) I have illustrated in the diagrams i 1gS.
1 and 2, in which « is the drwmo axle, b I8
the radius described by the two Terank- -pins.
¢ d are the crank-pins. 1 and 3 are the dead-
points, and 2 and 4 the points of highest power
in ordinary engines. |

Supposing, as in the ecase 1n those engines,
only one crank, ¢, would be used, it would be
at its maximum power as shown. Now, then,
it will lose in the same proportion as 1t ap-
proaches point 3, where its working effect will
be zero, or IZlOthlI]D It will gain again as 1t
approaches point 4: and so on. It is obvicus
that a good deal 0[' the power gained at the
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points 2 and 4 will be absmbed by the losses -

at the dead-points 1 and 3. Theintroduction
of a second crank, d, changes this ab once.
Crank ¢ is at its full power, crank d at 1ts
lowest, and as the cranks rotate in the direc-
tion of the arrow what crank ¢ 1s losing by ap-

proaching point 3 crank d is gaining by ap-

proaching point 4. I‘urthermme, by examin-
ing Fig. 1,1t will be seen that while one crank,
d, 1s at 1ts Supposed dead-point, the other one’s
plston is under a full head of steam and pull-
ing the former one over this dead-point. This
repea,ts itself all around at each point of the
crank-circle, including the two dead-centers,
and in any position of the er ’mks one al-

ways gains power in the same proportion as

the other one loses it. In locomotives and
traction-engines especially I consider the effect
of the crank on the drivers below the line of
reciprocating motion like nothing,
effective, and all steam uscd for the stroke
during thls half-revolution wasted.

To mftlz;e myself better understood, I refer
to the diagrams Figs. 3 and 4 of the dmwmo f

GO

entirely in- 93

Fig. 3 shows the drivers of a locomotive, the 100
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crank being at its most effective point and |

above the line of reciprocating motion. In
this case the diameter, drawn from the erank-

pin through the center, (represented by a dot-

ted line,) acts as a lever on the load, which is
represented by the axle ¢. e is the support
produced by the weight of the engine above
and the friction on the rails below. c¢is the
applied power in the shape of the erank-pin
on the other end of this lever, pulling the load
forward. In IMig. 4 the crank-pinis below the
line of reciprocating motion. Here we have
the power ¢, the load «, but no support, con-
sequently no leverage. Here it is where the

drivers slip every time, but are carried over

by the momentum of the running train. TFor
these reasons I abandon this stroke entirely,
doing my effective work all above the line of
reciprocating motion.

Aswill beseen, four cranks are employed on
one axle to perform one revolution of the driv-
ers. Crank ¢ in Fig. 5 and crank d of the
other driver, Fig. 6, are in the same relation
to each other and having the same effect on
axle «, being both fast with it, as already ex-
plained before in diagrams Figs., 1 and 2.
1'wo cranks ninety degrees apart are always
eflective, one on each side, each in the upper
half of the crank-circle, the two half-circles
supplementing each other, making a full cir-
cle in which each point through which the
crank-pintravelsisa pointof maximum power.
Thus I use only the most effective portion of

~ the revolution of the crank-pin, and as I use
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livesteam for that stroke only I economize con-
sequently in steam and fuel. In other words,
steam enters one of the two eylinders on each
side only at the forward stroke of the respect-
1ve piston. Iorinstance, on one side (see Figs.
o and 7) piston ¢” of crank ¢ is moving for-
ward under a full head of steam, while piston

S 18 going back under no pressure and its

cylinder is exhausting. At the same time pis-
ton @” of crank d (see Figs. 6 and 8) begins its
forward stroke under a full head of steam,and
piston ¢g” of erank g begins to move back, no
steam being admitted into its eylinder. In
case the locomotive is going backward, the
formerly backward stroke is used now, and
everything takes place precisely as described,
only in opposite directions. The lateral dis-
tance of the cranks in this case does not change
the general features and principles of my in-
vention, as they are all acting on one main
driving-axle and all crank-pins are moving or
revolving in the same circle. Of the four
cranks and four eylinders only two eranks and
cylinders are alternately doing the real work
at the time—one on each side; bub because I
do not count on the lower half of the revolu-
tion of the crank-pins (for reasons as explained

already) I need this arrangement in order to

have always two cranks ninety degrees apart
and supplementing each other moving above
the line of reciprocating motion.

Having thus explained in general the prin-

ciples of my invention, I shall show now more
particularly some ways how to practically ap-
ply my methods to steam-engines.

In locomotives the crank is constructed in
a similar way as shown in diagrams Figs. 1
and 2; but the position of piece 7 is different.
It 18 set so thatits two ends carrying the erank-
pins are one hundred and eighty degrees apart.
On the other driver it is the same; but piece

b 1s so set as to be at an angle of ninety de-

erees to the same piece of the former driver.
One valve and one eccentric will do for each
pair of eylinders, as only one ¢ylinder of a
pair performs actual work at a time. Ifach
pair of cylinders is, however, really only a
substitute for one cylinder of the pair in an
ordinary engine, and they may consequently
be smaller. Such arrangement is necessary,
because I only use one stroke of each pair
(always the stroke in the direction in which
the locomotive or propeller is moving) at the
time. The reasons for so doing I have already
explained above. Thus by using four cylin-
ders-I can dispense with the backward stroke
of the pistons, during which time the erank-
pins move below theline of reciprocating mo-
tion, and still have always two pistons—one
on each side—under full head of steam, rotat-
1ng the crank-pins during the most effective
portion of the crank-circle—that is, above the
line of reciprocating motion. |

The cylinders may be considerably smaller
than ordinarily used, and their arrangement
and Jocation, of course, are left entirely to the
constructor and has to suit the engine in con-
sideration of the work it is to be used for.
LThey may be close together or apart. The re-
versal of such a locomotive makes a different

construction of the steam-chest and valves

necessary, and is fully shown in the draw-
Ings. |

The top of thetwo cylinders is occupied by
the live-steam chest, which is divided steam-
tight by a partition, ¢, making in reality two
steam-chests, j and &, of which only one is to
be used while going in one direction. Fach
steam-chest has two steam-ports and one ex-
haust-port. Of the two steam-ports one com-
muunlcates with cene cylinder, the other with
the other one, the two being covered by one
valve—that is, one yort supplies one cylinder
with live steam, while the other port exhausts
the other cylinder. In the illustrations the
locomotive is supposed to move forward, or
In the direction the arrow on piston-rod I
points. In this case steam-chest j only sup-
plies alternately the two cylinders, while from
steam-chest & the steam-supply is cut off.

Piston ¢” moves under full live-steam pressure, :

the arrows, Fig. 10, indicating the directions
in which said steam travels, (see Fig. 10,)
while piston /” moves back, having no steam
behind it. By this arrangement, the valve
being correspondingly set, steam will always
and only enter the ecylinders when the pistons

| are moving forward—that is, in the direction
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the locomotive travels—and when the crank- | valves, two valves of a double eylinder being

pins are above the line of reciprocating mo-
tion.

The reversing of my engine consists merely |

and only in changing the flow of steam from
one steam-chest to the other. In the present
case to make the engine go backward steam-
pipe 7’ will be eclosed, k' opened, and steam-
chest & will be filled with live steam. Valve-
stem m extends through the steam-tight par-
bition and carries another valve precisely
the same shape and set like the other one.
The ports are so arranged in relation e this
valve (see drawings) that no matter at which
point of the stroke the engine 1s reversed by
ehanﬂ*lnﬂ‘ the flow of steam live steam will al-

ways ehter that eylinder 1in{ront of that piston
whose crank 1s moving above the line of re-
ciprocating motion, thus having right away
the same order of thmﬂ*s a3 before 0111y in an
opposite direction.

In order to explain more fully the reversal
of my engine, I refer toFigs. 12,13, 14, and 15.
FFrom the steam-dome A steam enters tube B,
and, if throttle-valve () is open, always fills
space IJ. In space D are two ports, Kand F,
communicating with steam - pipes E and F".
On the forward ends of those steam-pipes each

one has two branch pipes, " X and F” ¥, of

which each branch leads to a steam-chest on
cach side of the engine. Valve (x, being actu-
ated by levers G’ from the outside,(the engi-
neer's cab,) covers either one or the other of
ports It or If. In the present case steam en-
ters port I, passes through pipe F', branches
E” " to the steam-chests ¥ F"”, and the en-
oine 18 going backward. -

To reverse the engine all that 1s necessary i1s
to pull valve G out so as to uncover port I
and cover port F, and the engine will go for-
ward. The throttle doesnot need to be touched
at all, as is now the case.
so arranged and constructed as fo take the
place of the throttle-valve 1n the same time,
which modification is illustrated in Kig. 15.
Valve (G isoperated,as shown, from either side,
being provided with two pwoted levers, Gr"
whose free ends work 1n graded Segmental
racks. |

By arranging cylinders and operative parts
different many modificationsare possible with-
out changing the spirit and meaning of my in-
vention,

Having thus explained my mventlon what
[ claim as new 1s as follows:

1. A propelling steam-engine with two dou-
ble cylinders, four steam - ehests, and four

Valve G might be

—

on onevalve-rod, butin different steam-chests,
one steam-chest of the two on each side only
being supplied with live steam while going in
one direction. |

2. In a propelling steam-engine having four
cylinders, two at each side, the cranks of one
pair being in one line or one hundred and
eighty degrees apart, but set at right angles to
the similarly-constructed cranks of the other
pair, the corresponding cylinder of each crank
only receiving steam while said erank travels
through the upper half of its circle.

3. A propelling steam-engine having two
cylinders and twoe steam-chests on each side,
each steam chest having its own steam-pipe
branch and slide-valve, the two slide-valves of
one side connected to and actuated by. one 75
valve-rod, one steam-chest on each side only
being used while going in one direction, the
valve therein so seb and the ports so devised
as to supply live steam alternately to the two
cylinders On same sideat thelr relative forward
stroke. |

4, In a propelling steam-engine, the combi-
nation, as described, of four steam-cylinders,
four steam-chests, E” I 1" F, four steam-
pipe branches, I’ F" K" F”, two steam-pipes,
E' ¥, having ports B and F, valve G, and
hand-lever G/, with steam-dome A, one steam-
pipe only with i1ts branches being used to sup-
ply the steam-cylinders while going in one di-
rection, the engine being reversed by merely
chanﬂlnn the flow of steam from one pipe to
the other and its branches. |

5. In a propelling steam-engine, the combi-
nation, as described, of double steam-pipes
E' F/, and their branches E”, I, E", and F”,
supplymw steam-chests W” I 1" I‘”" of dou-
ble steam cylinders.

6. In a propelling steam-engine, the combi-
nation, as described, of double ¢ylinders and
double steam chests, two ports, one from each
cylinder and at their same corresponding ends
enfering one steam-chest, two corresponding
ports entering the other steam-chest from the
other ends of the two cylinders, thereby (one
steam-chest only being supplied with live
steam while going in one direction) 'Ldmlttlﬂg
steam only to one side of the piston.

In testimony of whichinvention I hereunto
set my hand. --
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HENRY RHYN.

Witnesses:
CARL SPENGEL,
AARON E. MOORE.
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