(No Model.) 4 Sheets—Sheet 1.

¢ MARSHALL.
| - ~ STEAM ENGINE. _
No. 390876, @ Patented Oct. 9, 1888.

.y
- — — &h_“k
kol -y
-~
Y

\
|

O

M

-
.-"-.-.-# ] f
Y h _
. =l A . S
’
Ve B [ ] )
v | l
‘- Fi ! ] % \
]
. _ l-l | _ : ‘E ‘ti 3
f / N : . ].-___'\ +
: L_ ' . ‘ e H-Flh -
' ! “ITIRT |y
) A / ;f ey |§ i
fo I
/ [ |
g N E
/ .

[

WITNESSES. ' INVENTOR.
George Jlarshall

-70@/ . C JY‘MM), | I By/’m} Attorneys |
T L L e S Y

N. PETERSS Photo-Lithographer, Washingion, D. C.




(No Model) | . | 4 Sheets—Sheet 2.

G. MARSHALL.
STEAM ENGINE
No. 390,876, - Patented Oct. 9, 1888.
s
B\ .p S, "\L
____________ il
=11 (L } RIS
N A
N e
- E'-‘__ E., IS %
RO RIG! “  Rrgll.
w I i J:, 1%..-__ | & S
# I ' E - |1 K -@ |
. - ! L |
N -
OYIKO)
SN
= IR X
N Mi% '
| ':*:. 5 i 4
B 5 8 ¥ I i
R = | = =
K {\_jl I 3] | .
= @ &
QIR S 11@)
WITNESSES, | ' . INVENTOR,
cor eﬂfam%aZé
){)(f", . J\ MWWV‘) By lues ﬂbtorneys 'y

N. PETERS. Phote-Lithographer, Wasnington, D. C.



(No Model,) 4 Sheets—Sheet 3.

G. MARSHALL.
STEAM ENGINE.

No. 390,876, , Patented Oct. 9, 1888, .

L1

N
. e —————— —— = - - e —
p———— L —_—

©

@)

——

-.‘-
=

a
i,

:n'_i'

A

-t rararar

IR T I

el
L]

| o=

D! e IO)|E
| il (IS
WITNESSES, - o INVENTOR.
- ' . George JiLarshal,
Jtﬂ - C ﬂmcvu_) By has Attorneys _

N. PETERS. Photo-Litkographer, Wasbington. D. C.



4 Sheets—=Sheet 4.

¢. MARSHALL.
STEAM ENGINE.

(No Model.)

: Y %
ot (e
= =S 7
> Z X 7
~ =3
3 W im0 8
2 NN W77 A7 _ W 2
.m V N,V . S5 M
- =T | 25 N e R =
W/V/anmmv\\\?@a%_ _ A
| .«waxﬂ..w.ﬁ _ 2¢ ”_ ” ‘ W
: ) 20 o TN FEx ae
m § SRR v///V/f///MM////////////// ._ ~ M
e a2y Vorsacrisis/, 2L “mm WY L % i
0! F ﬂd\m -M P X A _ wwhm&h % fw
z zm. ’ g " O2T = _
- =
E 4 OV LAt



IO

20

30

40

50

‘ing the eccentric-strap with an arm or exten-
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lo all whom it may conceri:
Be it known that 1, GEORGE MARSHALL, a
citizen of the United States, residing in the

exhaust side of the engine.
' vation of a medification of the mechanism for

city of Fremont, Dodge county,Nebraska,have
invented certainnew and useful Improvements I
in Steam-EKngines, of which the following 18 a
specification,

My invention cspecially Ielateq to the valve-
cear of steam-engines.

The object of the first part of my invention
18 to provide improved means jor imparting
the requisite movement to the admission or
induetion valves of the steam-cylinder. |

To thisend my invention consists in provid-
ing a curved bar extending through brackets
on the eccentric-strap of the engine and oper-
atively connected with the admission-valves.

The object of the next part of my 1invention
is to provide improved means for limiting the
movement of the eccentric-strap, and thus reg-
nlate the movement of the admission-valves.

To thisend my invention consists in provid-
ing the eccentric-strap with an arm or exten-
sion having ways or guides which move astride
of tongues or bars pivoted to uprights or stand-
ards mounted on the base-plate, or in provid-

1

sion baving tongunes or bars which move in
ways or gu1des pwoted to the standards.

The object of the next part of my invention
is to provide improved means for adjusting the
mechanism for operating the admission-valves
to vary the cut-off at the opposite ends of the
cylinder.

To this end my invention consists in provid-
ing the eCCGDtllc-th‘&p of the engine with an
arm or extension having ways or guides which
move astride of tonﬂ*ues or bars pwoted to ad-

base-plate of the engine, or in providing the
eccentr ic-strap with an arm or extension hav-
ing tongues or bars which move In ways or
9 mdes pwoted to adjustable standards secured |
to the base-plate of the engine. "

My invention also consists in certain organi-
zations of instrumentalities and detalls of con-
struction, which will be hereinafter descrlbed
and claimed.

In the accompanying ( 1mw1nws 1llustrating
my invention, Figure 1 1s a SIde elevation. of
the admlssmn side of the engine. Fig. 218 a
plan view. Fig. 318 a side elevation of the

Fig. 4 13 an ele-

limiting and adjusting the movement of the
eccentric-strap. Fig. 5 is a view, partly 1n
section, of the adjustable standards, the arm
on the eccentrie-strap, and the connections be-
tween the arm and the standards. Fig. 5%
shows a modified way of arranging the guide-
ways and tongues. Fig. 6 is a detail view of
the end of the bracket of the eccentric-strap,
showing adjustable plates on the bracket; and

Fig. 7 is a cross-section of the same on the

line 7 7.0f Kig. 6.

My mventmn is shown as applied to thab
class of engines in which the eccentrie for op-
erating the admission-valves is placed on the

samesideof the mainshaftasthecrank,instead

of at right angles with 1t, as in most forms of
valve-gear, by which organization the crank
and the ecentric are made to have coincident
movements, so0 as to arrive on their dead-
polints or lines of centers simultaneously.

The base-plate A may be of any suitable
construction, but preferably that shown in the
drawings. At one end of the base- -plate are
mounted the pillow-bloeks B B, in which is
journaled in suitable bearings, B‘3 the main
shaft C. The crank-wheel D 1S mounted on
one end of the shaft and carries the erank-pin
E. The eccentric F is mounted on the main
shaft C between the pillow-blocks B B’ on the
same side of the shaft as the crank-pin E, and
around the eccentric is arranged the strap G,
which imparts motion from the eccentric to
the other parts of the valve-gear. 'T'he eccen-
trie-strap G is provided with an arm or pro-

 Jection, H, extending from the strap in a di-
‘rection toward the steam cylinder.

On each side of the strap are formed guides
or ways I, which may be either straight or
curved, as indicated in the drawings, (see
Figs. 1, 4 and 5;) orthe tonguesor bms either
Stl’&lﬂ‘ht or curved may be formed on the eXx-
tensmu of the eccenbrm -strap, and the guides
may be formed in blocks pivoted to thestand-
ards, as shown in Fig. 5*. They are, how-
ever, preferably made straight and arranged
as shown in Fig. 1. The central portions of
the gnideways are cut away or recessed at 1,
as shown, and the b@&llnﬁ‘ surfaces are at each
end of the ways at¢. J 7 indicate tongues or
hars adapted to slide back and forth in the
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ways I,and are secured to stad journals or
trunnions Ik, which, as shown in Figs. 1, 4,
and b5, have their bearings in standards 1.,
mounted on the base plate A. These stand-
ards are adjustable longitudinally of the guid-
ways—that 1s, toward and from the main shaft
C. This adjustment way be effected in any
suitable way, but preterably by forming slots
M 1in the base-plate A, as shown in Tig. 4,
adapted to receive bolts M’ extending into or
through the slots and attached to the stand-
ards. By loosening and tightening the bolts
and moving the standards to the desired 1)081-
tion, the axial line of the tru nnions may be v
ried The object of this adjustment is 1;0
equalize or vary the point of cut-off of the ad-
mission of steam to the eylinder, as will be
more fully described farther on.

On the upper side of the eccentric-strap G
18 a bracket, N, which may be formed inte-
orally with the Stl"ap or secured thereto inany
suitable way. The front end of the bracket
18 provided with an opening, N, adapted to
receive the curved bar O, whieh connects with
the admission-valves. On opposite sides of
the opening N', I provide adjustable plates =,
6, for the purpose of taking up the wear
caused by the contact of the curved bar with
the bracket. Any suitable means may be pro-
vided for securing the plates in place and Ebd

justing them; but preferably I form slots #'in

aised pm*tions #* of the bracket, adapted to

receive the plates, and use set-screws 72° to |

clamp them in place. DBy loosening and tight-
ening the screws and adjusting the plates the
size of the opening may be correspondingly

varied. I have shown the wearing-plates on
ﬁppomte sides of the bar, and also on the up-
per and lower sides of the bracket, as by this
means the size of the opening may be kept
uniform.

On the lower side or bottom of the eccen-
tric-strap is arranged a bracket, P, similar
in all respects to tln, bracket N, tmd having
the same relative
O that the bracket N has. The bar O is con-
nected by nreans of a radius-rod, o, to a erank-
arm, o', mounted on a shaft, ¢, Jouunled in
Sultable bearings in standards Q ‘The radius-
rod o is pimted to the curved bar O, and also
to the crank-arm o', in the usunal way. ' The
curved bar 1s provided with a series of perfo-
rations, ¢, to allow for the adjustment of the

radius-rod on the cuarved bar.

It should be noted that the bar O is formed |

iu the arc 0[" a circle from the pivot-pin of the
ank-arm o as a center, The relative posi-
tlou of the curved bar to the brackets is va-
ried by means of a governor, R, which is op-
eratively connected with a rod, R/, pivoted at
r to the radius-rod o, and at +' to the end of
the weighted lever R, Any form of governor
adapted to eifect this adjustment may be used;
but I prefer a fly-ball governor having an fu_l

65 Jllsmble weight, I¥’, as 111[1?,13 ated in tht, draw-

1gs, which 1s of well- known construction and
needs no further description.

i 1ts opposite end hinged to the

e position to the curved b.au'-

350,876

On the rock-shaft ¢* are mounted the arms
S &', for operating the admission-valves. The
arm 3, as shown in the drawings, is placed
on the rock-shaft at an angle of about one hun-
dred and thirty-five degrees to the arm o', to
which the radius-rod is connected, and the arm
S 18 placed on the rock-shaft at an angle of
about one-hundred and thirty-five degrees to
the arm o’. The arms S and S are at an angle
of about ninety degrees to each other. This
relative arrangement of the arms is preferred;
but the angles may be varied to perfectly op-
erate the valves and valve-gear should it be
necessary. '

The arm 5 is hinged to a link, s, which isat
valve rod T,
which 1s secured to the admission-valve U ab
the ecrank end of the cylinder. The valve-rod
T passes through a guide-block, V, on the
standard V', and through asecond gnide block,
V& on the standard V°. The valve rod T is
bent, as shown at ¢, so as to bring the outer
ends of the rod close to the yalve U at the
crank end of the eylinder. Thearm S issimi-
larly connected by a link, §', to the valve-rod
T, which passes through the bearing-block V,
and 1s secured to the admission-valve U’ at the
shalt end of the cyiinder.

It will be observed that the valve rod is ex-
tended through openings in the same horizon-

tal plane instead of in a vertical plane, as is

the case generally 1n this kind of engines; but
the arms are connected to the valves on the
same horizontal line and reeciprocate in the
steam-chest of the eylinder in the usual way.
By this arrangement the valve rods are car-
ried into the steam.-chest and connected with
the valves without interfering with each other
and withoutany complicated bearings or pack-

| IIIU'S

The steam. chests of the cylinder may be
constructed 1n any suitable way, and the ad-
mission-ports are formed suitably to permit the
admission of steam to the cylinder as regulated
by the wvalves. Any form of valve may be
used in this connection. I have shown ordi-
nary flat slide-valves; but of course the valves
and the admission-ports may be suitably va-
ried to suib circumstances.

T'he arrangement of the rock-shaft for oper-
ating the admission-val ves 18 the ordinary
Corliss wrist-motion. By this arrangement
each arm on the rock-shaft imparts by a sepa-
rate connection movement to one of the ad-
mission-valves, and at the bottom of its vibra-
tion causes it to open and closeits port swiftly,
and then, ascending toits idle are, reduces the
motion of the valve to an interval practically
of rest.

The exhaust-valves W shown in the draw-
Ings are the ordinary three-port gridiron flat
valves sultably arranged to exhaust the steam
at each end of the cylmder at the proper
times. The valves are operated from the main
shaft C by means of a rod, W', connected ec-
centrically at w to the shaft C, and at its op-

' posite end, w’, to a crank-arm, W ¥, on a rock-
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shaft, W3, which is mounted in suitable bear-
ings, W+, on the base-plate. The opposite end
of the rock-shaft W°1s provided with a crank-
arm, W°, to the outer end of which is hinged a
link-rod, X,which connects with the exhaust-
valves at « between the exhaust-chambers.
The piston is connected by its rod Y and con-
necting-rod Y 'to the erank-pin Eon the erank-

wheel D. The inner end of the connecting-

rod is hinged inthe usnal way to a cross-head, |

in guides 7/ .

The oper ation of the piston aud bhe exhaust-
valves is similar to that of other engines of
this class. ~

The operation of the admission- valves is as
tollows: Asthe main shaftrevolves,the eccen-
tric F bears onthe eccentrie-strap G and moves
it back and forth and up and down in the
usual way. The brackets N and I? move co-
incidently with the strap and impart motion
to the curved bar O, which connects, by means
of rod o and crank-arm o’;to the rock-shafs 0’
therock-shaft being connected tothe valves by
means of the arms 5 &, links s ¢, and rods T
T'. In connection with this organization for
operating the admission-valves, the employ-
ment of the bars or tongues J, which slide in
cuideways 1 on the extension H of the eccen-
tric strap, regulates the throw of the valvesin
this way. The leverage being shorter at that
end of the guideway next the eccentric,when
the steam is admitted to the crank end of the
cylinder 1t gives a greater tipping movement
to theupper brackets on account of theshorter:
leverage between the shaft end of the guide-
ways and the trunnions than it does when ad-
mitting steam at the shaft end of the eylinder
when the shaft end of the guideways 1s farther |
from the trunnlons, so that a larger port 18
opened in a shorter time at the crank end of
the cylinder than at the shaft end of the cyl-
inder, at the same time maintaining the lead
at each end. The adjustment of the standards
L of course varies the upward and downward
movement of the outer end of the extension of |
the eccentric-strap,thereby varying the throw
of the valves and the point of cut-off.

The guideways or the tongues and bars op-
erated on the trunnions may be fastened to-
oether, so as to berigid with reference to each

- i

guideway,by means of a stirrup or other rigid |

connectbion, L, somewhat after the manner
shown 1n Flg D.

Having thus deseribed my invention, w hat I
claim as new, and desire to secure by Tetters
Patent of the United States, 18—

. The combination, substantially as here-

inbefore set forth, of the steam: cylinder, the
main shaft, the eccentuc on the main shaft, 6o
the eccentric-strap, the brackets thereon, the
curved bar extending through the brackets
the admission-valves, and connections between
the admission- valves and the curved bar.

2. The combination, substantially as here- 65
inbefore set forth, of the steam- cylinder, the
main shaft, the eccentnc on the main Shaft,
the eceentric-sbrap, the brackets thereon, the
curved bar extending through the brackets,
the admission-valves, connections between the 7o
admission - valves and the curved bar, and
means for limiting the upward and downward
movement of the eccentrie-strap.

3. The combinabion, substantially as here-
inbefore set forth, of the bed-plate, the main 75
shaft, the eccentrie, the eccentric-strap, its ex-
tending arm, the tongues or bars, the guide-
ways for the tonzues or bars, the trunnions,
and the uprights or standards on the bed-
plate. £0

4. The combination, substantially as here-
inbefore set forth, of the main shaft, the ec-
centrie, the eccentric. strap, its extendmg armn,

the gunideways thereon, the tongues or bars

that move 1n the guideways, their trunnions, 8g
and the adjustable standards in which the
trunnions are mounted. |

5. The combination, substantially as here-
inbefore set forth, of the main shaft, the ec-
centriec, the eccentric-strap, its projecting arm, go
the gnideways formed in the arim, having bear-
ing-surfaces at each end and recessed between
the ends, the tongues or bars that move in the
guideways, and the supports for the tongues
or bars in which they are pivoted. 95

6. The combination, substantially as here-
inbefore set forth, of the steam-cylinder, the
main shaft, the eccentrie, the eccentrie-strap,
the valve-rod S, the valve-rod T, bent at ¢, as
shown, the bearing-block through which the 100

| valve-rods extend, and connections between

the valve-rods and the eccentric-strap.

7. The combination, substantially as here-
inbefore set forth, of the main shaft, the ec-
centric, the eccentric-strap, its extending arm, 105
the guideways thercon, the tongues or bars
that move in the guideways, their trunnions,
and the standards in which the trunnions are
mounted.

In testimony wheuof I have heleunto sub-
seribed my name.

GEORGE MARSHATLL.

VWitnesses:
FRANK FOWLER,
V. B. FORMAN.
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