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Be it known that I, IIENRY MONK, a citizen 
of the United States, residing at Elsdon, in 
the county of Cook and State of Illinois, have invented new and useful Improvements in Compound Locomotive Steam-Engines, of which the following is a specification. 
My invention relates to improvements on 

a prior patent granted to me and William 
Monk, No. 273,126, dated February 27, 1883. 
The improvements are in the combination of 
the valves and valve-motion, together with the arrangement of cylinders and the construc 
tion and operation of a combined auxiliary 
steam and relief valve. . . . 
The object of my invention is to attain an 

improved distribution of steam in conpound 
engines having a single steam or valve chest 

- by the provision of a valve and valve-motion, 20 

25 

erated by the ordinary link-motion is one of 
the greatest determents to their success. 

35 
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So 

degree of lap and a shorter range of trav 

in the operation of which the steam can be 
cut off from the high-pressure cylinder at any 
part of its stroke, the exhaust to escape and 
Supply the low-pressure cylinder for near its 
whole stroke, thereby effecting a retardation 
of steam release and a higher degree of expan 
sion in both cylinders and a reduction of the back-pressure due to compression in both cyl 
inders, especially in the high-pressure cylin 
der. Excessive compression of steam in the high-pressure cylinder in compound engines 
of this type when the valve or valves are op 

To this end, in a compound engine having 
a single steam or valve chest, the chief fea 
ture of my invention, generally stated, con 
sists in a valve composed of two independent 
sections movable relatively one to the other, 
one of said sections controlling the admission 
and exhaust of steam from a high-pressure cylinder, the other having its movement simi 
lar to that of the former, but having a reduced 
erse with a longer period of dwell and con 
trolling the admission of stealin from the high pressure cylinder to a low-pressure cylinder 
and the exhaust from the latter, means being 
provided to operate the said valve-sections independently of each other. 
My second improvement is the combination 

of the cylinder, valves, steam ports and pas 
sages, and steam-chest for a locomotive steam 

area, and the condensation of steam are thereby 
reduced to a minimum. Third, the construct 55 tion and operation of the auxiliary steam and 
relief valves, which are so arranged that the 
engineer in charge cannot abuse this great 
starting power, if he so desired, and are so 
constructed that they cannot be tampered 6o 
with. The object is to prevent undue strains 
on the reciprocating motion and waste of 
steam. Fourth, to provide a thorough relief 
to the high and low pressure cylinders when . 
the engine is in motion with steam shut of 65 ln the accompanying drawings, Figure I is 
a side view in section, showing cylinders and 
valves, together with their connections,. Fig. 
2 is an end view of IFig. . . iig. 3 is an end 
view of low-pressure valve. Fig. 4 is a side ?7 view in section of Fig. 3. Fig. 5 is an end 
view in section of Figs. 3 and 4. Fig. 6 is a 
bottom view of Figs. 3, 4, and 5. Fig. 7 is a 
bottom view of valve-cylinder face. Fig. 8 is 
a side view of high-pressure valves. Fig.9 is 
an end view of Fig. 8. Fig. 1() is a side view 
of double-faced fiat slide-valves with connec 
tions. Fig. 11 is a top view of valve connec 

s 
tions. Fig.12 is aside view of locomotive with 
my improvements. Fig. 13 is an end view of So 
Fig. 12. Fig. 14 is a side view in section of 
the combined auxiliary steam and relief valves with connections. . 
Similar letters and figures refer to similar parts throughout the several views. 
Referring to Fig. 1, the valves are piston 

valves, which have suitable packing-rings to keep them steam-tight. The high-pressure. 
valve-sections A and B are connected at a cal 
culated distance apart by bolts 6 and 7. The 
section A has a lole through the center large 
enough to permit valve-spindle i to work freely 
through it. Iow-pressure valve-section E is 
two pistons cast together with a hollow cavity 
ll and passage i?. A longitudinal port is in 95 
the bottom of this valve for the purpose here 
in after described. Valve E is connected by spindle i, which passes through valve A and 
hollow valve-spindle le. This hollow valve 
spindle is providet with packing-box 2 to al 

OO | low spindle ito ni ye freely, yet steam-tight. 
The object of this arrangement is to have an 
independent notion for low-pressure valve E. 
This motion is obtained from cross-head m, 
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which has a short rod l. This is attached to 
fulcrum-rod k. This rod is suspended to the ordinary rocking arm Jby, the same pin that 
connects spindle. h. Walve-spindle i is con 
neeted to fulcrum-rod k directly underneath spindle h. The reciprocating imovement of 
the cross-head m thereby partly controls the 

. 
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movement of low-pressure valve. The high 
ressure valve A and B is connected by hol ow spindle h directly to the rocking arm Jin 

the usual manner. The rocking arm J is op 
erated by the ordinary link or any other valve 
motion. The method for setting valves A and 
B is the same as usual, the lap on the steam 
edges of these valves being, say, one and one 
fourth inches; inside lap, say, one-eighth of 
an inch; the lap on the steam edge of low 
pressure valve, say, one-fourth of an inch, 
and the exhaust edge line and line. I obtain 
a perfect lead for the valves under the above 
mentioned conditions by fulcrum-rodle, which 
by the action of cross-head m retards the 
travel of valve Eat certain points and at oth 
ers assists it to travel more quickly. The pis 
ton and cross-heat n are shown in the draw 
ing at the extrem? front end. . At this point 
the high-pressure valve A and B will have 
traveled, say, one and three-eighths inches, 

... whereas the low-pressure valve E has only 
30" traveled three-eighths of an inch, caused by 

the action of cross-head mand fulcrum-rod i, 
which compensates for the reduced lap of the 
low-pressure valve E. : " . . . . . 
To clearly understand the operation of this 

engine, it must be supposed that steam has 
been admitted from the boiler through steam 
pipe or passage t, which communicates with 
both ends of valve cylinder or chest a, anti 
that the engine has made several revolutions. 

45 

The drawings represent the engine at the for 
ward center. The valve A and B is oper 
ated by the ordinary link-motion. Steam is 
just being admitted by valve-section B into 
steam-port 5, which connects with the front 
end of the high-pressure cylinderb. The ex 
haust from the back end of this cylinder passes through steam-port 1, through passage 

50 

y in low-pressure valve. E, and is admitted 
through steam-port 4 to the front end of low 

The exhaust from cyl pressure cylinder c. w 
inder c is escaping from the back end up 
steam-port 2, then under the hollow H, and 
escapes to the atmosphere through exhaust 
passage 5 and exhaust-pipe u. The steam 
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Go 
end and fulcrum-rod lic has traveled in 

works vice versa when the piston has trav 
eled to the opposite end of the cylinders. The 
cross-head m is shown at the extreme. front 

1 pro 

portion thereby, retarding the travel of the 
low-pressure valve E. Rocking arin J, spin 
dle h, and high-pressurevalveAánd Batthis 
point have traveled about one and three 
eighths inches, whereas the low-pressure 
valve E has only traveled about three-eighths 
of an incl. This valve only having one-fourth 
of an inch lap and the high-pressure valves. 
one and one-fourth inches lap, it will be seen 
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that by the action of fulcrum-rod k the lead. 
to the valves are the same. When cross-head 
m commences its outward movements, full 
crum-rod k is forced back also. This then 
gives a double quick action to low-pressure 
valve E, which opens the steam and exhaust 

o 

ports very quickly, and these ports are kept 
open for near the whole stroke, even when the 
high-pressure valve is made to cut off at a 
very early point by reducing its travel. When? 
the pistons and cross-headmhave completed. 
the outward stroke, fulcrum-rodik will then 
bein the position indicated by the dottedline 10, and though the high-pressure yelves have . . . 
traveled inward one and three-eighths inches 
the low-pressure valve has been retarded and 
only traveled about three-eighths of an inch. 

85. 
both ends. . . . . . . . . P It will be clearly seen even if the high 
pressure valve A B has its travel greatly rer duced to cut off very early it will but slightly 
affect the movement of low-pressure valve E, 
which will keep the low-pressure ports open 
for near the whole stroke thereby obtaining 
a fullclearance for the steam during the whole stroke of its piston, thus avoiding all com 

This the valves all have an equal iead at 

pression of the steam, and the exhaust can 95. not escape from the low-pressure cylinderun 
til its piston has nearly completed the stroke, 
no matter how early steam is cut off by the 
high-pressure valve. This motion and valves, 
as shown in Figs, 1 and 10, will operate any roo two-cylinder compound steam-engines wherers 
in the pistons move simultaneously or when 
the pistons are moying in direct opposite di 
rections, connected to two opposite cranks. 
placed at one hundred and eighty degrees: 
În the latter case the steam-passages 1 and 5. 
or 2 and 4 will have to becast: so asto com 
municate with the opposite end of the cylin 
der. ". . .''. ". 

Referring to Figs. 1, 2,12, and 14, puppet 
valve box d. is shown. Figs. 1,12, and 14 
show reversingshaft-armf, which is connected 
by reach-rod G to reversing-lever in the cab. 
This is not shown in the drawings. At the 
upperend of reversing shaft-arm is connected 
rode, which connects to the wedge-rod n, 
(Shown in Fig.14) Rodn n is placedinside a 
tube O to prevent the wedge-rod n n from be-, 
ing raised, so that puppet-valve g cannot be 
opened in any other way than the manner 
herein described. The coupling-pins to the , 
connections can be sealed to stop any one 
from tampering with them. Puppet-valve g 
has a small spindle which protrudes through a 
suitable hole in tube O. The wedges n n are 
made at a given distance apart, so that the . 
reversing-lever or reversing shaft-arm fican 
be moved in any position between dottedlines : 
1 and 3 without opening puppet-Yalve g; but 
the instant the reversing-lever, or shaft-arm 
f is placed at either extreme position indi 
cated by dotted lines 2 and 4 the wedges in n, 
sliding in the tube O, force open the auxiliary 
steam-valve g. Boiler-steam then rushes from 
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passage leading from said valve-seat face, 
and a distribution-valve composed of two in 
dependent valve-sections and controlling the 
valve-seat ports, said valve providing a pas 

5 sage for steam between the sections from the . 
high to the low pressure cylinder, the low 
pressure-valve section having a loss degree 
of lap and a shorter range of traverse than 
the high-pressure valve, and the fulcrum or 

Io compensating rod l, acting in combination 

with tle cross-loadl undi otlher valve-motiqhu to 
retard and accelerate the action of the low pressudre - valvo section, substantially as set 
forth . . . 

27th day of October, 1890. 
HENRY MONK. 

Witnesses: 
ARTHUR MUMMERY, 
ALBERT MUMMERY, 

  

  

  

  

  

  


