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8 Claims.

This invention relates to poppet valve steam
distributing mechanism for locomotive engines,
and is especially concerned with a novel arrange-
ment of the poppet valves and of the associated
intake and exhaust steam passages.

One of the objects of the invention is to provide
an arrangement of valves and associated steam
passages so located and relatively positioned as
to bring the valves and thus also the valve actu-
ating mechanism well inwardly from the sides of
the locomotive. In this connection it may be
noted that the valves for each cylinder are adapt-
ed to be actuated by a cam mechanism which is
conveniently mounted above the cylinder inter-
mediate the sets of valves which are located to-
ward opposite ends of the cylinder. Since the
valves, according to the invention, are brought
relatively close to the longitudinal vertical mid-
plane of the lecomotive, the associated cam actu-
ating mechanism may also be brought close to
the center plane, thereby avoiding projection of
the cam box and even permitting the disposition
of cam operating and controlling connections at
the outer end of the-cam mechanism, without
exceeding clearance limitations.

According to an important aspect of the inven-
tion, the valves for each end of each cylinder
are arranged in a manner so that intake and
exhaust valves are positioned adjacent to each
other on centers which are relatively closely cou-
pled. In fact valves of the two types, according
to the invention, are advantageously brought so
clese together that the normal required flow areas
around the valves overlap. - Since steam flow does
not take place through intake and exhaust valves
at the same moment, a given volume in the steam
passages may be utilized to provide the normal
required flow area for adjacent intake and ex-
haust valves, notwithstanding the fact that the
patterns of the required flow areas actually over-
lap.

According to the preferred arrangernent a set
of three valves is arranged in the steam chest at
each end of each cylinder, the valves in each chest
including two exhaust valves and one intake
valve, the axis of the latter being positioned in
a longitudinal vertical plane which is interme-
diate vertical planes containing the two exhaust
valve axes, and preferably also in a common hori-
zontal plane with both of the exhaust valves.
The location of one type between a pair of valves
of the other type is of advantage for reasons
above mentioned, including the fact that the
three valves may be grouped more closely without
interference with the normal required steam flow
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areas. surrounding the valves, than is possible
where two valves of the same type are located
next te each other.. .

- Moreover, with the three valves located in a
common horizontal plane, the cam actuating
mechanism. for the set of valves at each end of
each cylinder may correspondingly be arranged
in a common horizontal plane. As will be under-
stood by those skilled in the art this enables ap-
preciable simplification of the cam actuating
mechanism, as compared with an arrangement
in which the valves are arranged at different
heights above the cylinder, = ) )

The three valves of each set (arranged in a
common horizontal plane with the intake valve
in the middle) are, as a group, positioned asym-
metrically with reference to a vertical plane con-
taining the axis of the associated cylinder. Spe-
cifically, the set of valves asa whole, lies in major
part toward the inner side of the vertical plane
containing the cylinder axis. This is of impor-
tance from the standpoint of avoiding excessive
outward lateral projection either of the steam
chest, of the associated cam mechanism, or of the
actuating and control connections connected with
the latter. = _

How the foregoing objects and advantages are
attained will appear more fully from the follow-
ing description referring to the accompanymg
drawings in which:

. Figure 1 is a transverse vertical sectional view
(looking forwardly) taken through the Ieft cyl-
inder and saddle casting of a 2- cylinder engine,
the figure showing in elevation a cam actuating
mechanism above the cylinder and also illustrat~
ing the disposition of certain of the exhaust pas-
sages;

Figure 2 is a horizontal sectional view through
the cylinder and saddle casting taken in the plane
of the valves; )

Figure 3 is a transverse vertical sectional view
taken in the plane of the intake steam comnnec-
tion, as indicated by the section line 3—3 on Flg-
ure. 2

Figure 4 is a view sxmllar to Figure 3 but taken
through a cylinder port as indicated by the llne
4—4 on Figure 2; and

Figure 5 is a vertlcal sectmnal view 111ustratmg
particularly the exhaust steam passages, the view
being taken as indicated by the line 5--5 on
Figure 2.

In Figure 1 a main frame member of the loco-
motive appears at T, the outline of the boiler
being shown atb 8. The cylmder and saddle ‘cast-
ing includes a saddle structure 8 for support of
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the boiler, the casting further including valve
chests and steam passages, as well as the cylinder
10 (the left cylinder). A similar complementary
casting is provided for the right side, or alter-
natively the entire saddle and both cylinders may
be cast as a unit or as a part of the entire engine
bed. A ‘cam:box incorporating cam actuating
mechanism for-the valves at both ends of cylinder
£0 is arranged above the cylinder, the outline of
this cam box being shown at L1,

The live steam pipe

with a live steam chamber -a}:the: ‘corrésponding

end of the cylinder, such a chamber being shown"

at 14 in Pigures 2 and 3. As seen in Figure 3
the chamber is provided with & flanged connec-
tion 15 for attachment to the branch pipe 3.
The admission of steam from the chamber-i4-to-
the cylinder port 16 and from there to the end
of the" cyhnder is controlled by a poppet valve {1
shown in Figure 2, this valve having a stem 8
adapted to be actuated by the cam ‘mechanism
in the cam box fl. As cledarly appears in the
vertlcal sectional view of Figure 4, the cylinder
port- 16 communicates with the end of the cylin-
der over a substantial portion of the circumfer-
ence thereof. Figure 4 also shows the openings
19 and 20 for the exhaust valves 21 and 22 which
are shown in Figure 2, these valves also having
stems 23 and 24 adapted to be actuated by the
cam mechanism. -

The relative position of the three valves in
each set clearly appears in several of the figures,
in ‘which connection it is noted that the three
valves all lie substantially in a common hori-
zontal plane, the intake valve being disposed be-
tween the two exhaust valves, and the entire
group being located well mwardly from the out-
side edge of the cylinder. Thus it will be noted
that the valves are so disposed that a vertical
plane containing the axis of the cylinder passes
a.pprox1mately midway between the outer exhaust
valve opening 18 and the intake valve. Note
from Figure 4 that an integral brace 2% is ar-
ranged between the front and rear walls which
define the cylmder port 16 in the region between
the exhaust valve opening 20 and the cylinder.
This brace or web, and also the stays 25a—2%a
are of importance in interbracing the vertical
walls defining the cylinder port, and theréeby act-
ing to reduce warpage at theé valve seats.

‘The arrangement of the exhaust steam pas-
sages is best seen In Figures 2 and 5. As there
shown, one exhaust passage 26 extends from the
outer exhaust valve 21 upwardly and over the
cylindrical supporting wali 21 for the intermedi-
ate intake valve. Note particularly that the ar-
rangement of the several valves permits this
exhaust passage 26 to be extended inwardly at
a low angle and thus more directly toward the
point of discharge, without requiring sharp bends
which is of importance in gvoiding power losses.
Another passage 28 cooperates with the exhaust
valve 22 and extends inwardly therefrom, the two
exhaust passages 26 and 28 being vertically
separated from each other by a partition wall 29
which terminates at a poini somewhat inwardly
of valve 22, after which point the two exhaust
passages join in a common passage 30 which
extends inwardly and thence upwardly through
the saddle structure, terminating in an end con-
nection 31 adapted to cooperate with an exhaust
nozzle or the like in-the smokebox. The dividing
wall 29 is-of importance in:avoiding flow of ex-
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12 is. provided w1th,
branches i3 extending toward opposite ends—of-
the cylinder and each branch-13:communicates-

15

4
haust steam through passage 26 over the valve
in passage 28, which flow might otherwise have
a tendency to choke the inner exhaust valve.
Referring again to Figure 1 and alse to Figure
2, attention is called to the fact that because of
the arrangement of the three valves at each end
of the cylinder in a common horizontal plane, the
valve actuating tappets 32, 33 and 34 may be
similarly arranged, thereby greatly simplifying

-the required cam actuating mechanism, an ap-

propriate cam actuating mechanism for this pur-
pose being disclosed in copending application of
Julius Kirchhof and Raymond P. Delano, Jr.,
Serial No. 525,180 filed concurrently herewith. It
may here be- noted that continuously rotating
cams are conveniently employed with a valve ar~

- rangement of the type herein disclosed, all three
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actuating cams being mounted on a common
rotating shaft.

Examination of Figures 1 and 2 also shows that
the cam box is located well inwardly, in view of
which the driving shaft 35 and the reversing and
cut-off control connection 38, including their
gear-boxes 35a, 36a, may conveniently be located
at the outer end of the cam box for convenience
in removing the connéctions. For specific details
of the arrangement of the parts just described,
reference may be had to the copending applica-
tiont mentioned just above.

Iclaim: '

1. In a locomotive engine equipped with pop-
pet-type steam distributing valves, exhaust and
intake valves arranged adjacent an end of a
cylinder and comprising a group of at least three
valves, one of which is for steam flow in one
direction and the other two are for steam flow in
the other direction, said two valves being located
toward-opposite sides of said one valve, and the
axes of said three valves being located generally
in & common transverse plane and the group of
three being so closely grouped that the normal
required flow area around each of said two valves
overlaps that of the intermediate valve.

2. A construction in accordance with claim 1
in which said three valves, as a group, are asym-
metrlcally disposed with relation to a vertical
plane containing the axis of the cylinder, the
center point of the group being offset inwardly
from said plane.

3. In a locomotive engine equipped with pop-
pet-type steam distributing valves, a group of
three poppet valves arranged adjacent one end
of a cylinder and comprising two exhaust valves
and an intake valve, all three valves being located
substantially in a common horizontal plane and
the intake valve being disposed between the two
exhaust valves, and further including an exhaust
passage for the outer exhaust valve extended up-
wardly and inwardly over the intermediate intake
valve, and an exhaust passage for the inner ex-
haust valve extended inwardly thereirom and
joining the first exhaust passage generally in the
same horizontal plane with the three valves at a
point ‘spaced appremably inwardly of the inner
exhaust valve.

4. In a locomotive engine equlpped with pop-
pet-type steam distributing valves, a cylinder and
saddle structure having a cylinder toward one side
of the locomotive and an exhaust steam discharge
connection extended ‘upwardly through the
saddle, and a group of at least three poppet valves
arranged dadjacent one end of the cylinder and
comprising at least one intake valve and at least
two exhaust valves disposed.at opposite sides of
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an intake valve with assoclated exhaust steam
passages extended therefrom to the discharge
connection through the saddle, the axes of said
three valves lying in spaced longitudinal vertical
planes, and substantially in a common horizontal
plane, and said three valves being so closely
grouped that the normal required flow area
around each of said two exhaust valves overlaps
the flow area of the intake valve, and said three
valves, as a group, being asymmetrically disposed
with relation to a vertical plane containing the
axis of the cylinder, with the center point of the
group offset appreciably inwardly from the plane
of the cylinder axis.

5. In a locomotive engine having poppet-type
steam distributing valves, a group of at least
three poppet valves arranged toward one end of
a cylinder and inclluding at least one intake valve
and at least two exhaust valves with the axis of
said intake valve located in a vertical plane be-
tween the vertical plahes of the exhaust valve
axes and with the two exhaust valves located sub-
stantially in a common horizontal plane spaced
above the cylinder at least as far as the intake
valve, an exhaust passage for the inner exhaust
valve extended inwardly and upwardly therefrom,
and an exhaust passage for the outer exhaust
valve extended and inclined therefrom inwardly
and upwardly at a low angle with reference to the
plane of the exhaust valves at least to a point
above the inner exhaust valve.

6. A construction in accordance with claim 5
in which the two exhaust passages join at a point
spaced inwardly of the inner exhaust valve.

7. A construction in accordance with claim 5
in which the two exhaust passages join at a point
spaced inwardly of the inner exhaust valve and
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generally in the horizontal plane of the exhaust
valves, the common exhaust steam passage there-
after being extended upwardly for discharge.

8. In a locomotive engine having a laterally-
disposed cylinder, and poppet-type steam distrib-
uting valves, a group of at least three poppet
valves arranged toward one end of said cylinder
and including at least one intake valve and at
least two exhaust valves with the axis of said in-
take valve located in a vertical plane between the
vertical planes of the exhaust valve axes, and the
axes of said three valves being in a common
transverse plane, an exhaust passage for the inner
exhaust valve extended inwardly and upwardly

‘therefrom, and an exhaust passage for the outer

exhaust valve extended and inclined therefrom .
inwardly and upwardly at least to a point above
the inner exhaust valve,

JULIUS KIRCHHOP.
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