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lower pins a, a do not deflect the latter mate 
rially from horizontal lines, and there is no 
objectionable vertical play of the piston-rods 
in their stuffing-boxes and no injurious twist 
ing strain upon either of the pistons. 
In engines of the class to which my inven 

tion relates an objectionable thumping or 
pounding frequently occurs owing to the for 
mation of a partial vacuum in the low-pres 
sure cylinder when steam is cut off and the 
engine is running down a grade or by momen 
tum. This objection I overcome by provid 
ingan air-inlet valve for the low-pressure cyl 
inder independent of that which supplies air 
to the high-pressure cylinder when the steam 
is cut off. 
The chamber within the steam-chest E is in 

communication with the steam-supply pipe 
through channels f, the combined induction 
and eduction passages for the high-pressure 
cylinder being shown at g, the combined in 
duction and eduction passages for the low 
pressure cylinder being represented at h, and 
the main exhaust-passage at I, this being the 
usual construction. 
The valve Gis a sliding D-valve having the 

ordinary exhaust-chamber i, but having also 
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a passage m, which serves to convey steam 
from One or other of the passages g to the op 
posite passage h, so that steam is exhausted 
from one end of the high-pressure cylinder 
into the opposite end of the low-pressure cyl 
inder, in order that the pistons of both cyl 
inders may be driven in the same direction. 
On the top of the steam-chest cover F is a 

small chest J, containing a check-valve in, 
Opening in Wardly, this chest J communicat 
ing, through an opening in' in the cover F and 
through an opening in the back of the valve 
G, with the passage in of the latter. 
When the engine is running under ordi 

nary conditions, steam under pressure from 
the passage in of the valve G enters the 
valve-chest J and closes the valve in against 
its seat, so that no escape of steam there 
from is permitted, but when the steam has 
been cut off and the engine is running down 
a grade or by momentum, and the movement 
of the piston. A causes partial vacuum in 
that end of the cylinder A which is in com 
munication with the passage in of the valve 
G, the valve in will open and permit air to en 
ter the cylinder A through the valve-chest 
J, openings in n”, and passage in of the valve 
G, so as to overcome the objectionable thump 
ing or pounding due to the creation of this 
partial vacuum in engines as at present con 
structed. 
Under the same conditions of working, air 

is Supplied to the valve-chest F, and thence 
to the high-pressure cylinder B, by means of 
the usual air-valve pat one end of said valve 
chest. 
The Valve G is provided on the back with 

suitable packing-strips S s' in order to pre 
went the access of steam to the back of the 
valve, thereby relieving the same from pres 

sure. The packing-strips S are common in 
this form of balanced valve, but I have added 
the strips s', so as to cut off the opening n°, 
which leads into the chamber n of the valve, 
thereby reducing the steam-pressure on the 
back of the valve to a minimum. 
In order to prevent steam which may leak 

past the packing-strips for accumulating be 
hind the valve and within the spaces inclosed 
by said packing-strips, the valve has open 
ingst, leading to the main exhaust-chamber i 
from the chambers on the back of the valve. 
The opposite ends of the steam-chest com 

municate with each other through passages 
w, formed in the cover F, and one of these 
passages is in communication, through a 
valved pipe u', with the chest J. 
The valve in the pipe v' is normally closed, 

so that no opportunity is afforded for live 
steam to gain access to the chestJ, but when 
it is desired to use live steam in the low-pres 
sure cylinder in order to develop high power, 
as, for instance, in starting a heavy train, the 
valve in the pipe v' is opened, so that live 
steam can gain access to the chest J, and 
thence, through the passage m of the valve 
G, can enter the low-pressure cylinder, the 
latter thereby becoming, for the time, a high 
pressure cylinder, the pressure in both ends 
of the normal high-pressure cylinder B being 
equalized. 
Having thus described my invention, I 

claim and desire to secure by Letters Pat 
ent 

1. The combinationin a compound engine, 
of side-by-side cylinders each with piston and 
piston-rod, a triangular frame connected di 
rectly to the outer unguided ends of the pis 
ton-rods and to the crank, and a guided slide 
located between the piston-rods and carrying 
a pivot for the short connecting member of 
said triangular frame, substantially as speci 
fied. 

2. The combination in a compound engine, 
of side-by-side cylinders each with piston 
and piston -rod, the triangular frame con 
nected directly to the outer unguided ends 
of Said piston-rods and to the crank, and a 
slide adapted to guides between the piston 
rods, said slide carrying a pivot-pin for the 
short connecting member of the triangular 
frame and said pivot-pin being offset longi 
tudinally in respect to the points of connec 
tion of said short member with the other mem 
bers of the triangular frame, substantially as 
specified. 

3. The combination in a compound engine, 
of high and low pressure cylinders, each with 
its piston and piston-rod, a valve-chest hav 
ing a main valve for directing steam to the 
high-pressure cylinder, from the latter to the 
low-pressure cylinder, and from the latter to 
the exhaust, a valved air-inlet, a passage lead 
ing therefrom to the low-pressure cylinder 
through the main valve, and a valved pipe 
Whereby live steam from the steam-chest can 
be directed into said passage and thence into 
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the low-pressure cylinder, substantially as 
specified. 

4. The combination in a compound engine, 
of high and low pressure cylinders each with 
piston and piston-rod, a valve-chest having a 
main valve with exhaust-chamber, and above 
the same a chamber for conveying steam from 
a port of the high-pressure cylinder to a port 
of the low-pressure cylinder, an opening from 
this conveying-chamber to the back of the 
valve, a live-steam passage leading through 
the back of the valve-chest, and longitudi 
nal and transverse packing-strips carried by 
the back of the valve and bearing against the 
back of the valve- chest, the longitudinal 
packing-strips comprising inner and outer 
sets, the inner set being close to the passage 
in the back of the valve-chest whereby the 
steam-pressure on the back of the valve is 
reduced to a minimum, substantially as speci 
fied. 

5. The combination in a compound engine, 
of high and low pressure cylinders each with 
piston and piston-rod, a valve-chest having a 
main valve with exhaust-chamber, and above 

the same a chamber for conveying steam from 
a port of the high-pressure cylinder to a port 
of the low-pressure cylinder, an opening from 
this conveying-chamber to the back of the 
valve, a live-steam passage leading through 3o 
the back of the valve-chest, longitudinal and 
transverse packing-strips carried by the back 
of the valve and bearing against the back of 
the valve- chest, the longitudinal packing 
strips comprising inner and outer sets, the 35 
inner set being close to the passage in the 
back of the valve-chest whereby the steam 
pressure on the back of the valve is reduced 
to a minimum, and drainage ports or pas 
sages leading from the exhaust-chamber of 4o 
the valve to the spaces between the inner and 
outer longitudinal packing-strips of the same, 
substantially as specified. 
In testimony whereof I have signed my 

name to this specification in the presence of 45 
two subscribing witnesses. 

HENRY D. IDUNBAR. 
Witnesses: 

FRANK E. BECHTOLD, 
JOS. H. KLEIN. 

  


