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~and EDWARD VW. HARDEN, citizens of the |
United States, residing at Cincinnati, in the |
county of Hamilton and State of Ohio, have

IG

IJNITED STATES

PATENT

FREDERIC C. WEIR AND EDWARD W. HARDEN, OF CINCINNATI, OHIO; SAID

HARDEN ASSIGNOR TO SAID WEIR. .

VALVE-GEAR.

SPECIFICATION forming part of Letters Patent No. 490,331, dated January 24, 1893,
Application filed April 15, 1392, Serial No. 428,353, (No model.)

]

To all whomy it may concern:

- Be it known that we, FREDERio C W EIR

invented certain mew and useful Improve-
ments in Valve-Gear for Reversing-Engines,
of which the following is a specification.
Our invention relates to that type of com-
pound engines shown in the application of

Edward W. Harden, Serial No. 421,054, filed

February 10, 1892, -

- The object of onr invention is to-prb?ide
valve moving devices adapted to operate the

engine by means of main and auxiliary
valves. In the preferred type we use but a
single main valve instead of two main valves
as shown in the said former application of

- Mr. Harden: but the two valves may be em-

2Q

“independently operated from one pair
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ployed sofar as the valve motion herein shown |

and deseribed is concerned without affecting
the operation. - |

The principal object of our invention is to

provide valve moving devices by means of
which the auxiliary valve may be used as a
regulating and cul off valve, and the main
valve may also be used as a throttling and a
reversing valve; so that either valve may be
of ec-

centrics to control the engine. S
The various features of our invention are
fully set forth in the deseription of the accom-
panying drawings making a part of thisspecl-

fieation, in which— |

Figure 1 is a side elevation of our improve-
ments attached to the frame work of a loco-
motive. Tig.2is a top plan view of the same.
Fig. 3 is an enlarged longitudinal sectional
olevation of the cylinder, piston, steam chest
and valve.
tion of my improved compound link. Fig. 5

is a section on line @, «;, Fig. 4. Fig. 618 a_
 sectional elevation on line v, v, Fig. 2.

7 is an elevation of the main valve moving

devices. Fig. 8 is a similar view of the aux- |

iliary valve moving device. ¥ig. 91is a dia-

oram illustrating the different positions of
the link suspended on the pendulous arm, and
valve connecting rod in different positions of
operation. . ' '

A represents one of the driving Whéels. A’

Fig. 4 is an enlarged side eleva--

Kig.

the eecentricﬁs m*-Camsnon-the axle. ' R the

crank pin. . |

B represents the frame of a locomotive.
O represents a eylinder; said eylinder 1is
constructed in all respects as shown in the
said former application, and need not be more

being the same in construetion.

D represents the steam chest. L the A X~

iliary valve, and F the main valve. The main.

valve F is preferably formed integral with the
central steam port 1 to admit the live steam
alternately through the passages 2, 3, onto the
smaller area pistons. |

4, 5, represent the ports on the under side
of the main valve which are alternately em-
ployed for directing the steam onto the larger

| area of the pistons and on the next movement

exhausting the steam therefrom; each side of
the valve being the counterpart of the other
and operated by the single valve stem 6.
7 represents the valve stem of the auxiliary

valve H. o - o

The locomotive of course is provided with
an engine upon each side thereof, each one
being the counterpart of the other, with du-
plicate valve moving device, and one engine
set in advance of the otherin the usual man-
ner. | |

The valve operating devices are constructed

so that a single lever will operate the anxil-
iary valves, and another lever operate the

main valves; either set of valves may be op-
erated independent, of the other to perform

specific offices so that each valve may make
its appropriate throw no matter in what po-
sition the parts are set we accomplish this by
means of radii valve rods, each oneconnected
with and operating its respective valve, one
set operating themain, and the other the aux-
iliary valve, and supported upon slides mov-
ing in parallel aresof alink L. The preferred
form of construetion of this link is shown in
section TFig. 5; that is, each respective seg-

fully described. Thesteam portsand passages
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mental guide d, e, is separated from the other

so that the radii valve rods r, s, may fork to
engage the slides a, a’. These slides a, o
may be of any desired form; we have shown
the block form as there is less wear and lost

‘motion to such form of constructiion.

" The valve rods 6 and 7, see Figs. 1 and %,

10
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-ends of

—r—rt

are cenneeted severally to the crank arms 9,

10, secured to rock shafts K K’; the. oppomte
sald- rock. shafts are promded with

crank arms 11,12, to which are . pivoted the

radiivalve mdb r,8,0f the otherengine, these

o . being Supported &t their rear end by smnlal

. glide blocks a, «'.

S say the right hand end of said sleeve shaft

165 and 18 represents a erank arm connected -
R 20

R .';3'& _-

Slde |

SEDPT 19 1epresent3 a bellcmnk levm kayed upon :

- ;--_fsha,ft 14 outside of the sleeve
20 represents a crank arm keyed upon ‘the |
opposite end of said sleeve shaft and parallel |

'-;-_to the lower fum of bellerank on- the other :

21 replésents the operatmn lewer whlch is

connected to bellerank lever 19, by means Of i

o ~  the connecting rod 22.-

S z-j-the lever in the desired positions. -
sentsa similar setting lever connected by con-
- necting rod 25 to thebelleranklever17.  The |
movement of lever 21 rocks the central shaft

238 shows the ordinary quadiant for Settmﬂ‘

R 14 raising and lowering in unison the radial

45

of the two engines.

rods 7,
twe thereby 0pelat11w the main valves F
The movement of the
lever 24 rocks the bellerank lever 17, ther eby
oscillating the sleeve shaft 16 Wthh ralses
and lowers 1n unison the radial valve rods s,
thereby operating the cut off valves E of the
locomotive &multaneouslv B
In order to illustrate the movement of the
link L, we have shown four diagramsin Fig.
111ustratmﬂ' the different pomtmns, dmﬂ*ram

H 1eplesents the position of the pendulous

50
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arm 13 when the position of the radial valve

rod: 7, which controls the main valve 1sat full
throw and the valve rod s which controls the

aumhmyvalves 18 depressed for a partial cut
off. R represents the position of the crank
pin when the centerof one eccentricis at the

intersection of the line M with the dotted line
m, and the center of the other eccentric is at |

its intersection with line N. The cam rods
O and P are indicated by dotted lines in Fig.
9, and they extend from the eccentrics or
cams A’ to the earsl, I’ of link L. When
the crank pin has moved for ward ninety de-
grees the parts are in position shown by dia-
gram H’. The diagrams I I’ represent suc-

cessively a further movement of ninety de-
grees, as indicated by the position of the crank
pin R when the engine is reversed. The ra- |

shaft 165 and

‘on each side' of the locomo-

|

- - The link 1, 1s hung upon |
- the pendulous Arm. 13, which s looselygom-f
- naled upon the sha,ft 14: suppmted upon thei

‘pillow block 15.. |

Io . | end of the link.
. l6represents & Sleex«e shaft Jouma,led upon---
S _1ts co-axial shaft14. It will be observed that

- these shafts 14 and 16 extend across the frame

~of the locomotive and the valve moving de-
~vices of the two engines are operated from
R _-felthel side thereof .in the following manner:

17 represents a bellerank lever l@:eyed upon,

of link 1.

‘the auxiliary valve

490,331

dial main valve rodq* has been movedintothe
‘position shown by the diagrams I I’, and the.
‘rod'sis shifted to a rel_&tlvely_ corresponding 7
| position upon the opposite side of thecenter .
It -will be noticed in the diagram =

|'that when the engine is running in one di- =
rection the radial valve rods 7, s, occupy po-
~sitions 1n one half of the link L,getting their
I motion directly from the eccentric rodat that
-And when the engine is run-
‘ning in the reverse direetion the xachal valve -~
.;mds 7, 8, oceupy the opposite half of link L. -~
--ﬂettmﬂ' theu motion from the other eccentric. 3o 1.
fthrmwh its eccentrie rod. - Fhe operationis -~
.eentrolled by hfwmg? a link, so that each Ta-
~dial valverod is guided by smd link, each be-
| 1ng raised and loweled by mdependent mech- -
'anism and yet both are operated by either
-.fmwald or ‘backward eccentric according to
to the opposite end of said sleeve, and paral-|
lel to the lower arm of bellelank on the othel _

without moving the auxiliary valve.

“the position they are set in the link, w hereby- A
may be 0pemted tocon-

! trol or cut off the steam when the. main valve - =
is' making its full throw, or the main valve |
‘may be: 0pelated and cut off steam entirely
Jtisde- -
sired to have the main valve only employed;.f-"
for reversing but it -could be operated with = -

| variable cut offs the same as the auxiliary, 95

go R

| but this would be objectionable becauseitis -

| 'the steam.

24 repre- |

It will be observed that the connectmfr rods -

22 25, for setting levers are- parallel zmd the

settmw levers may be both mounted nponthe

‘same: bh&ft and side by side in the cab: sothat

{ theyecanboth move togetherif desired. When Ll
o

they are both moved towethel the engine will
be reversed, or the engine may be reversed
by moving the lever smfrly YW hen either the

‘main valve or the aumhary valve may be

moved first as desired.

Having deseubed our mventlon What we
claim is—

1. In a steam engine, the combmatlon with
a supporting frame B, a cylinder C, a steam
chest D, auxiliary and malin valves E and K,
cams A’ cam rods O and P, and radial valve
rods 7 and s, of the rock shafts K and K’

| mounted on the supporting frame and pro-

vided with crank arms 9 and 10 connected
with the auxiliary and main valves and with
crank arms 11 and 12 connected with the ra-
dial valve rods, substantially as described.

2. In a steam engine, the combination with

a supporting frame B, a cylinder C, a steam
chest D, auxiliary and maln valves E and F,
cams A’, cam rods O and P, and radial Valve

rods 7 and s, of the rock Shafts K and K’

mounted on the supporting frame and pro-
vided with crank arms 9 and 10 connected
with the auxiliary and main valves and with
crank arms 11 and 12 connected with the ra-
dial valve rods, and the bell erank levers 17
and 19 pivoted to the suppoerting frame and
connected with the radial valve rods fsubstan-
tially as descnbed

~desired to have the main valve full throw so R
1-as to keep- the p&rts open f01 eompoundmﬁ*. .

100. .
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3. In alocomotive, the combination with the
eccentric rods P, O upon each side of the en-
aine, of the link I. on each side of the engine,
each supporting the radial valve rods r s, the
eccentri¢ shafts 14 and 16, the bell crank le-

vers 17 and 19, secured respectively to said
shafts,thevalve moving mechanism connected
respectively to theradial valve rods upon each
side-of the engine, and the lever connecting

mechanism forseparately and simultaneously
operating the said valve rods on each side ot
the engine by one set of levers, substantially
as deseribed., | | |

»

4. In combination with the link L, support- |

ing the radial valve rods 7, s, the bellcrank

levers 17,19, secured respectively to the con-
centric shafts 14 and 16, and lever mechanism |

connected tosaid shaftsrespectively, whereby
they may be simultaneously or separately op-

20 erated, substantially as specified.

5. In a locomotive having an engine upon

each side thereof, controlled by a main and

auxiliary valve, a link I, supported upon a
pendulous arm upon each side of said loco-
motive, the central shafts 14, the sleeve shaft
16 extending across the frame of the locomo-
tive, the bellerank 19, and crank arm 20 at-
tached to each end of said shaft, and the bell-
crank 17, and crank arm 18 attached to the
sleeve shaft and severally connected to the
radial valve rods supported in said eompound
links, and the levers 21, 24, connected respect-
ively to said shafts 14 and 16, for operating the
valves of the two engines simultaneously, sab-
stantially as specified. |
It testimony whereof we have hereunto set
our hands. :
FREDERIC C. WEIR.
| | " EDWARD W. HARDEN.
Witnesses: | o
T, SIMMONS,
C. W. MILES.
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