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To aZZ whom vt may concern:
‘Be it known that I, WarrEN L. Brairan,
" a citizen of the United States, residing at
Ellmgton county of Tolland, State of Con-
5 necticut, have invented a new and useful
Lead—Controllmg Mechanism for Steam-En-
_gines, of which the following is a specification.
- This invention relates to steam engines
genera,lly and is especially adapted for use
10 upon locomotives designed to haul heavy
- trains for long distances, as it gives an engi-
 neer perfect control of ‘the lead mdepend—
~ently of the throttle. This use of the in-
vention 1s of especial importance in starting
15 heavy trains and in running them over moun-
. tain grades. By placing the lead wholly at
~the control of the engineer without use of
the throttle, he is enabled to start a heavy
train easﬂy and quickly without waste of
20 steam, without grinding the wheels and rails,
without excessive jar to the machinery (md
under ordlna,ry conditions, without the use
N ofsand .
- With these and other objects in view 1
25 have devised the novel valve controlling
' mechamsm of which the following deacup—-
~tion in connection with the accompanying
drawings is a specification, reference charac-
- ters bemg used to indicate the several parts:
30  Kigure 11s a side elevation illustrating the
apphca,tlon of the invention to a locomotwe
‘the steam chest being in section; Fig. 2 a
- horizontal section of the steam chest on an
- enlarged scale on the line 2—2 in Fig. 1, the
39
~ valves as when the lead lever is at 3 on. the
~dial; Fig. 3 a similar view, the regulating
N va,lves being fully open asw hen the lead lever
~ 1satlon the dial; Fig. 4 a view correspond-
40 ing with Fig. 3, the main valve and eccen-
- trics being removed KFig. 5 a detail sectional
- view on the line 55 in FlD‘ 3, looking in the
~ direction of the arrows; and I‘lrr 6 1s a trans-
~ verse section of the steam chest on & still
45 -larger scale on the line 6—6 in Fig. 3, looking
~n the direction of the arrows.
10 denotes the steam chest, 11 the main
 admission and exhaust Va,lve 12 a jointed
| valve rod comlected to the main valve and
50 pivoted to a rocker arm 13 which oscillates
~1n a bearing 14 on a frame 15, 16 the eccen-
. tric rod one end of which is pwoted to the
~rocker arm and the other connected to a
~ strap (not shown) inclosing an eccentric 17

steam ports being closed by the reﬂ'ulatmo_

on a shaft 18 journaled in the frame, 19 the
crank, 20 the connecting rod which i 1S piv-
oted to the crank and to a cross head 21
which reciprocates on guide bars 22 rigidly
secured to the cylmdel head and to a
bracket 23, 24 the piston rod which is con-
nected to the cross head, 25 the cylinder, 26
the piston (shown in dotted lines only), 2
and 28 steam ports leading from the stea,m
chest to the opposite ends of the cylinder and
29 the exhaust port. These parts may all
be of any ordinary or preferred construction
as my invention 1s not limited in its applica-
tion to any special type of engine or special
type of valve gear butis applicable in connec-
tion with any ordinary type of valve gear
and to any of the types of engines now in
general use.

The mam valve 11 1s provided 1n its under-
side with the usual recess 30 and operates in
the usual manner, permitting steam to pass
from the steam chest through one of the
steam ports, as through steam port 27, to
the cy linder and permlttmg steam to ex-
haust i‘rom the other end of the cylinder
through steam port 28, recess 30 and ex-
haust port 29. The main valve recipro-
cates 1n ways 31 at the top of the steam
chest and 1n ways 32 on the base of the steam
chest, which 1s indicated by 33.
and exhaust ports 27,28 and 29 are formed
1n this base.

My novel port regulating valve controlling
mechanism consists of two valves or plates
indicated by 34 and 35 and operating mech-
anism therefor which places them under the
control of the engineer to regulate the lead
at all times. These Va,lves lile under the
maln valve and are recessed in the base 33
of the steam chest. The port regulating
valves hie on opposite sides of the exhaust
opening, valve 34 operating in connection
with steam port 27, and v alve 35 operating
in connection with steam port 28. The in-
ner ends of both regulating valves are pro-
vided with extensions 36 lymﬂ' under the
main valve which acts to retain the said
regulating valves always in position even
when a reﬂ'ula,tmﬂ' valve and the main valve
are at their opposﬂae extremes ol movement
when full lead 1s on, as in Iig. 3. .The posi-
tion of the recrulatmw valves and conse-
quently the amount of lead is controlled by

| means of eccentrics 37, 38 and 39 on a shait

The steam
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40 journaled in the steam chest. -One end |

of shaft 40 extends through a stuffing box -

41 in one side of the steam :ichest and car-

ries a crank 42. A rod 43 :connects the.

crank with a lever 44 shown as pivoted to
the frame. A pointer 45 on the lever 44:

registers with a dial 46 on the frame. - In

use, the lever 44 1s placed wherever most:

convenient for the engineer, as in the cab ol

a locomotive. In the present instance, 1

have shown the dial as provided with the
numergls 1, 2 and 3, ‘but any other gradua-
tion may be used if preferred. As shown 1n
the drawings, when the.pointer registers with
the mumeral 1, the regulating valves will be
at their farthest open position, giving tull
lead. When the pointer registers with ‘the
numeral 2, the reculating valves will ‘have
been moved inward and there will be no lead,
and when the pointer registers-with the nu-
meral 3, the regulating valves will have been
moved to their farthest inward position and
the steam ports will be entirely closed there-
by, so that no steam can pass to the-cylin-
der. The amount of lead can be regulated
by placing the pointer at any intermediate
position between the numerals- 1 and 2.
The farther the lever 44 is moved toward the

left the more lead will be given. Movement-

of the lever toward the right from numeral 1
to numeral 2 will lessen the lead until at 2
there will be no lead. Regulating valve 34

is operated by means of eccentrics 38 and

39 on shaft 40.

47 denotes shifting arms each carrying at
one end an eccentric strap 48 inclosing one
of the cams 38 or 39, the other end of each
shifting arm being pivoted to a yoke 49 on
valve 34. Valve 35 is -connected to eccen-
tric 37 by means of a strap 50 which incloses

‘the eccentric and is provided with arms 51

which are pivoted to a lug52 on the wvalve.
It will be noted in Figs 2 and 3 that eccen-

trics 38 and 39 are set opposite to.eccentric

37 so that oscillation of shaft 40 by means of
the lever 44 will move the regulating valves
toward or from each other and will give more

- or less lead by partly opening or closing the
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steam ports simultaneously. In running at
a slow speed as when hauling heavy trains

over mountain grades and in starting trains

at stations, very little lead is required. As
the speed increases the lead may be 1n-
creased as found desirable, the lead being at
all times wholly at the control of the en-
gineer independently of the throttle. 'The
extensions 36 of the regulating valves permit
a, wide range of adjustment of sald valves,
while said valves are still retained in position
by the main valve. In other words, the
throw of the eccentrics which are employed
to vary the adjustment of the regulating

valves may be considerable, and still the

regulating valves will be held to their seats

by the main valve. |

In 'pr&étioe, the -regula;t-ing.-"V&lves:i_a,re-
ground in steam tight.. As a rest for each

regulating valve, 1 preferably provide apack-

ing plate 53 which is recessed into base 33

and may be made of hard rubber or of any
suitable metal, as copper, and on each side

of each regulating valve I place a packing

i

strip or plate 54. These side strips or plates
may likewise be made of rubber or any suit-
‘able metal, as copper. The outer edges of

the side strips are made convex and they are
retained closely in -engagement with the

edges of the regulating valves by means of
retaining bars 55, the inner edges of ‘which

are made concave to Tecelve the -convex
outer edges of the side strips, -as shown m
Fig. 5. Retaining bars 55 are held in yield-
ing engagement with the side strips by
means of springs 56 socketed in the retaining
bars and bearing against the wall of the re-
cess in casting 33. The bottom ways 321n
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which the exhaust valve reciprocates are re-

movable strips, one of which if removed mm

Fig. 4. The regulating valves, plates 53 and
strips 54 may ‘be readily removed and re-
placed whenever required. ' s

claim:

90

Having thus described my invention I

1. In an engine having admission and ex-

haust ports, a main -valve for both of said
ports, Tegulating valves having extensions
under the main valve, and mechanism for

manually adjusting said regulating valve to

control the lead. |

2. In an engine having admission and ex-

99

100

haust ports, a main valve for both of said

ports, regulating valves having extenslons
and mounted to slide under the main valve,
and mechanism for manually reciprocating
,s;:an,ir:‘:?l1 regulating valves and controlling the
lead. |

3. In an engine having admission and ex-
haust ports, a main valve for both of said
ports, regulating valves having extensions

under the main valve, a shaft having means

whereby it may be manually oscillated, and

connections between the regulating valves
and said shaft whereby said regulating valves
may be adjusted. | |

4. In an engine having admission and ex-

haust ports, the combination with a main
‘valve, of regulating valves having extensions
under the main valve, a shaft, connections
intermediate said shaft and the regulating

valve whereby the latter may be moved
toward or from each other by oscillation of
said shaft, a lever, and connections interme-
diate said lever and shaft. -
5. In an engine, the combination with
steam chest having admission and exhaust
ports, a main valve for both of said ports,

regulating valves having extensions under
the main valve and operating 1n connection

with the ports of the steam chest for the pur-
pose set forth, a shaft journaled in the steam
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' _chesf_,-'_eéceﬁtrics on sald shaft, and straps and

10

connections between sald eccentrics and the

‘regulating valves, whereby they are moved
“1n opposite directions by oscillations of the

shaft. |
6. In an engine having admission and ex-

‘haust ports, the combination with a main

valve for both of said ports, of regulating

valves recessed below the main valve and
having extensions at all times engaged by

said main valve, for the purpose set forth,

- and means for manually reciprocating the
- regulating valves independently of the main

15

valve. .
7. In an engine having admission and ex-
haust ports, the combination with a main

~ valve for both of said ports, of regulating

20

valves recessed below the main valve and
 having extensions at all times engaged by

the said main valve, for the purpose set forth,
a shaft having a crank and lever, a dial op-

~ erating in connection with said lever, and
- connections whereby the regulating valves

25

are shifted by the actuation of said shaft.

8. In an engine having admission and ex- |

haust ports, the combination with a main
valve for both of said ports, of regulatin
valves recessed below the main valve ang
having extensions at all times engaged by
sald main valve, for the purpose set forth,
and rest plates below the regulating valves.
9. In an engine having admission and ex-
haust ports, the combination with a main
valve for both of said ports, of regulatin
valves recessed below the main valve an§
having extensions at all times engaged by
said main valve, for the purpose set forth,

side strips on opposite sides of the regulating

valves, retaining bars engaging the side
strips, and springs to hold the retaiming bars
yieldingly in engagement with the side strips
and the latter yleldingly in engagement with
the regulating valves.

In testimony whereof L.aflix my signature,
1n presence of two witnesses.

WARREN L. BRAMAN.

Witnesses:
A. N. WOOSTER,
S. W. ATHERTON.
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