(No Model.) S 2 sheets--shéeu.

S R D. WERDEN ' ' o
. STEAM ENGINE. -
' No. 500,749, o Pa,tented July 4, 1893

™~
r
-t B

Zx
7 _
fffffffffrr:‘rA |1

L L RS T '

ﬂu’ﬂ'

m"“‘\
t
»

Yy

' *"'Z.r._

mA R m,...,....;f &‘\*"fffm

Hﬁ%‘ﬁﬂaﬂﬂ

e "_F:.."_l

'n--r-—l-b it

7%}

////////

o

N

wzf “‘\j\\\ﬁﬁﬁl
1o D 2 -

'!

v ce ey

ffff;fffﬂm

- :‘m
R i I

* LTRSSl .

3N

AALANINANNIL NN NNANN RN N C RN NN

N

TSI, Bk
.

'-\"-H -
TN
Yy

. Nk,

1
Z

P . = L. o - == - = S e . . LT - = . .= - - - . .o - -1 - ) -
A - ) a = .
. . T a . . . . ) .. . - )
. ' . . .
. . .

FFF A

}

2
NP
\
N
QNN

\?:

NN

#a

Vs v, SN

¥ JF i o VR

% .
N

TS

N

N
4

N S AN NN

X
\.d-—

R arkmaaaiyy

—

7703

\"I

RRTrmI_n_i>

- - o e—— e r—— -
ey ——fey =y
) o [
- L
-y
1 i

\%\i\i\ﬁ“ﬁﬁ(ﬂ{

T, N ed
i LATRA [T

\\\\{' """

ffflffffﬂ

[ Sp——
o O N
o WA

2

wa\ N

SN

/ _,.
Z

&\\

rfflf:fffn o | ’ |

%le-&ﬂ‘ M’y

)
-
- {f’f////ﬁ

e

-h .




(No Model.)

No. 500,749,

2 Bheets—Sheet 2.

 STEAM ENGINE.

Patented July 4, 1893.

. A o

l a0 l il
it oI

151 ) 1 )1
i QN > 2




IO

15
‘such engines whereby there are secured an

- 20

UNITED STATES

PATENT OFFICE.
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To all whom it may concern:
Be it known that T, RODOLPHUS DAVIS

- WERDEN, a subject of the Queen of Great

Britain, reSIdmﬂ* at Omcmnmtl in the county
of IIamllton and State of Ohl() have invent-

ed certain new and useful melOVGmE’;HtS in

Steam-IEngines, of which the following is a
full,clear, :—md exact description, reference be-

ing had to the accompanying drawings, form-

ing part of this specification.
My invention relates to all classes of sta-
tionary engines but is more partleu]ally de-
signed for tlmse engines requiring a uniforms-
1ty of speed ander varying loads, and it has
for its object the improved performanee of

economy Of steam, uniformity of speed under
variable loads, the prevention of undue valve

leakage, the prevention of terminal pressures.

below any baek pressure, and the prevention
of undue cylinder condensation.
The novelty of my invention will be here-

inafter set forth and speclﬁeally pomted out
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in the claims.

In the aceomp&nyww drawings:—Figure 1,
Sheet 1,1s a sectional plan view of an engine
embodymﬂ my invention.

wheels taken on the dotted hne xxof Fig. 1.

IFig. 8, Sheet 2, is a plan view of Fig. 2 1001{-.
ing at the same in the direction of the Arrow |
at thﬂ right, and with portions broken away

to show the shlftmo' mechanism for the valve

35

40

~slide valve « a,nd cut off slide b, C the

4%

controlling the admission of steam to the cyl- | p

inder. -
- The same lettels of reference are used to

indicate identical parts in all the figures.

- The construction of the engine, exﬁept in
the particulars to be pointed out, may be that
usually employed or it may be of any de-
sired construction,and it is only necessary in

‘describing it to say that, A is the cylinder, B

the steam chest, with the usual ports and with

piston
in the cylinder, D its rod, E the plbmau I the
crank or crank disk, G the driving shaft, and

- I I the eccentric rods for the slide valve and
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cut off, respectively. The fly wheel J is fast
on the shaft G and has secured upon it in the
usual or any suitable manner the yielding
driving wheel K with interposed bearing roll-
ots ¢ and connecting springs d, Fig. 2. T.oose

Fig. 2, Sheet 2 is
an elevation of the governor, ﬂy, and belt'

or any suitable governor wheel L with weight
e, pivoted Welwhted arm f and spring g. A
lever 2 Fig. 2 adgustab]y pivoted as at 2 to

the fly wheel arm has its inner end pivoted

to the governor wheel as at j and its outer end

plvotally connected,in this instance by a piv-

oted link %, to the wheel K. Likewise loose
upon the shaft G by the side of the governor
wheel is the eccentric M for the ent off rod I
while the eccentric N for the slide valve rod

M is fast on theshaft G. The eccentric M has

a hub with a projecting lug [ which is adjust-
ably and pivotally connected by a link m to
the outer end of the weight arm 7.

Feathered upon the shaft G 1s a collar O, |

| on the shaft G beside the wheel J is the usual
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Figs.1 ahd 3 having a circumfierential groove

in whwh IS eonﬁned the fork of a levner P piv-

oted as at n and suitably connected at itsrear

to the adjustable stem of the steam control-
ling valve Q,in this instance represented as an
ordinary puppet valve, for admitting steam
to the steam chest. Suitably journaled in the

fly wheel, in this instance on its hub and

through its rim, is a radial rod p having its

' outer end bent to form a crank q enﬂ*aﬂed by
pins 7 on the inner side of the wheel I{ See
Figs. 2 and 3, and having its inner end bent
| to form a crank s which is pwotally connected -

by a link ¢ to the collar O.
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The adjustment of the parts is such that

when steam 18 shut off and the engine at rest
the springs d exerting their forece on the rod

the. weight e is drawn 1in.
belted to the load and we will suppose the

“engine to be started by the admission of steam

throw the collar outward so as to nearly but
not entirely close the valve ¢. The eccentrics
M N are properly adjusted to each other; and
The wheel K 18

90

throuﬂ*h the slightly open valve Q. The first

offect would be the compression of the springs
¢ the wheel K standing still for an instant,
and the drawing in of the collar O thewby
opening valve Q to an extent proportionate
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to the load. At the same time, and by the B
same relative movements of the wheels J and

KK the governor wheel is turned forward Dby
lever A thereby shifting, through mediam of
link m, the eccentric M to such a position that
the cut off b does not interfere with the full
action of the slide valve. Asthe wheel K be-

gins to turn and the inertia of theload isover-

|'l-'|-Il |
.Jlllr".‘|J
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come the wheel K is shifted forward by the | 'tling governor, yet a large part of the benefit

action of the spring d thereby closing down
the valve Q to admit less steam and bring the

eccentric M into such position that the cut off

comes into play to cat off at any desired por-
tion of the stroke so that the steam acts on
the piston by its expansion alone but never
tosuch a degree that it gets below back press-

ure at the termination of the stroke. Should
the speed increase beyond the normal degree

desired the action of the weight e will so fur-
ther shift the eccentric as to cause the cut off

to act quicker and thereby prevent the accel-

eration of the speed. 'The moment however
an extra load comes on, the wheel K again
shifts relatively to J by bemn retarded and
the valve Q and eccentric M are again acted
on to.admit proportionate pressure, which is
agaln gradually cut off as the conditions and

adjustments again become normal, and to

cause the cutoff to act quicker. In thisway
and by the use of these compound governors
the action of the engine is entirely antomatic
in controlling the properminimum amount of
steam and the speed, no matter how the load
may be varied. In this way also the cut off
18 made to act 1n opposition to its former plan
of use, for with my construction the greater
the load the quicker the cut off is made.

By way of iilustration of the action of the
cut off with variable loads I have shown an

‘1ndicator diagram in Fig. 1, where it is as-
sumed that the initial pressure at the begin-

- ning of the strokeis sixty pounds, and the cut
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off is made at quarter stroke.

cat off is made, would be sixty pounds; at

half stroke 1t would be thirty pounds; atthree

quarters stroke it would be twenty-two and
one-half pounds, and at the termination of the

stroke fifteen pounds or atmospheric press-
Now sup-

ure, or very slightly above this.
posing the load to be decreased So as to close
valve @ to admit thirty pounds the eccentric

M would then be adjusted by lever 2 to cut

off at haif stroke and pressure there would
still be thirty pounds, and at three quarter

stroke it would be twenty-two and one-half
pounds, and at the end of the stroke fifteen

pounds, or slightly above as before.
While the greatest benefit of my invention

comes from controlling the cut off both by the
load and thespeed, inconnection with a throt-

Under these:
conditions the pressureatquarterstroke when

of my invention could be obtained by discon-

! necting the wheel K from the eccentric M,

through the medium of the governor wheel L,

and making the latter fast to the shaft G or

wheel J. In such case the eccentric M would.
only be adjusted by the speed, as will be read-

1ly understood; and while I have shown suit-
able mechanisms for connecting the load
wheel and shaft wheel with the throttling gov-

ernor and with the governor wheel and eccen-
tric for the cut off I do not wish my invention
to be limited to these constructions as they
might be varied in a variety of ways.

II.‘:me* thus fully described my mventmn
I Cl&ll]l———-—-

1. Inan engine, the combination with aload
governor mechanism and throttle valve actu-
ated thereby, of a variable cut off controlled
by the speed. -

- 2. In an engine, a variable cut off, a speed
governor mechanism, a load wheel and shaft
wheel with interposed throttle valve mechan-
1sm actuated by their relative shifting, a con-
nection between the load wheel and variable
cut off, and a connection between the speed
governor and variable cut off, whereby the en-
oine is caused to run with uniform speed un-

| der varying loads, substantially as described.

3. In an engine, a variable cut off, a speed
covernor mechanism, a load wheel and shaft
wheel with interposed throttle valve mechan-
ism actuated by their relative shifting, an ec-
centric for said cut off loose on the shaft, a
connection between the load wheel and ec-
centrie, and a connection between the speed
governor and eccentric, substantlally as de-

scrlbed
4, In an enﬂ'me,tho combination of a slide

valve, a cut off valve, a throttling valve for
the steam chest, a load wheel and Shaftwheel
with interposed mechanism for actuating the
throttling valve controlled by their relative
shifting, a speed governor an eccentric loose
on the shaft for the cut off valve, a connec-
tion between the load wheel and said eccen-
tric, and a connection between the speed gov-
ernor and said eccentrie, substantially as de-

scribed.
| R. DAVIS WERDEN.

Witnesses:
J. THOMSON CROSS,
BERNARD J. HAUSFELD.
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