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To all whom 1t may concern:

Be 1t known that I, Jouxy METZGER, a citi- |
zen of the United States of America, residing

at Tacoma, in the county of Pierce and State

of Washington, have invented certain new

and useful Improvements in Tandem -Com-
pound-Engine Bushings, of which the follow-

Ing 1s aspecification,reference being had there-

1In to the accompanyving drawings..
Thisinvention relates to the bushing placed
around the piston-rod between the high and

low pressure cylinders in a tandem compound

steam-engine, and has for its objects to in-
crease the efliciency ot the bushing by de-
creasing the leak of steam from the high to
the low pressure cylinder and to increase the
life of the bushing by making it self-adjust-
ing and to decrease the wear of the piston-

rod at the end near the high-pressure piston
by decreasing the leak of steam as above

stated.

I attain these objects by the devices illus-
trated In the accompanying drawings, in
which— *

Higure 11s a vertical longitudinal section ot
the hlgh and low pressure cylmdels of a tan-
dem compound engine equipped with my im-
proved bushing. Fig.2 1s an enlarged verti-
cal longitudinal section of the bushing, and
Flg. 3 i1s an end view thereof looking from the

low-pressure cylinder toward the high-pres-

sure cylinder.

Similar numerals of reference refer to simi-
lar parts throughout the several views..

One of the principal obstacles to the suc-
cesstul working of tandem compound steam-

engines, efspecm]_ly locomotives, 1s found 1in |

the dif ICU]t‘y in keeping the hwh pressure
steam from leaking through the bushing to
the low-pressure cylinder when' the pistons
are on the inward stroke, as shown 1n Kig. 1,
because the full boiler-pressure is applied to
one side of the bushing, while the other side
1s connected to the condenser or to the atmos-
phere through the exhaust. This unequal
pressure 1s greatest when at the beginning of
the inward stroke. The usual construction

has been to make a long solid bushing extend-
ing from end to end of the passage through
which the piston-rod passes.

As soon as thls |

sure piston and would thus reduce the efhi-
ciency ot the engine every inward strolke.
In the dhmflnob I have indicated the high-

- pressure cy linder at 1, the low-pressure cyl-

incder at 2. the -high-pressure piston at 3, the
low-pressure piston at 4, the piston-rod at 3,
the steam-inlet passage at 6, the valve-chest
and intermediate chamber at 7, the high-pres-
sure valve at 8, the low-pressure mlve at 9,
the exhaust-passage at 10, the wall between

cone 1n the high-pressure cylinder at 12, the
passage through the wall 11 and the cone 12

at 13, and the recess in the wall 11 from the

passage 15 at 14.

In none of the above p“u ts have I changed
the usual method of constructing the engine.

Retferring principally to Figs. 2 and 3, it
will be seen that my bushing is constructed
in two parts, each part divided into three
pleces. The part 15 of my bushing is near-
est the low-pressure cylinder 2, {md consists

of a short cylindrical sleeve with a short:

flange 16 engaging in the recess 14 in the wall
11. ~ This part 15 does not fit tightly in the
passage 13, but fits the piston-rod 5 except at
the three points where 1t 1s cut, Fig. 3. The

flange 16 fits tightly against the side of the re-

cess 14 except where 1t 1s cut. The flange 16
1s practically half as thick as the recess 14.

The part 17 of the bushing is nearest the-

high - pressure cylinder 1 and consists of a
short cylindrical sleeve practically of the same
dimensions as the sleeve of the part 15 and
has a flange 18, which 1s adapted to fit exactly
into the recess 14 between the wall 11 and the
cone 12, but which is recessed to accurate fit
over the flanges 16 of the part 15.
17 is also cut into three pieces, and when the
parts 15 and 17 are assembled they are ar-
ranged as shown in Fig. 3, so that the open
spaces between the pieces of the part 15 do
not come near the similar open spaces between
the pieces of the part 17, and they are retained
1n their proper relative positions by the dowel-
pin 19. Cirecular spiral springs 20 hold the
pieces of the parts 15 and 17 together. I pre-

the high and low pressure cylmdem at 11, the

The part

" bushing wore a little the steam would rush
through to the exhaust and would very mate-
rially wear the piston-rod near the high-pres-
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fer to use two such springs placed in grooves
on the outside of the sleeves of each of the

parts 15 and 17.
It is evident that as the piston-rod 5 or the

bushings 15 and 17 wear the bushing will

close around the piston-rod and will always

keep a steam-tight joint along the rod between

the two cyhnders 1 and 2, and the flanges will
always form a steam- tw‘ht jolnt around the

bushings.
the flange 16 of the part 15.

than the pressure around the part 15, the wear
of the part 17 will tend to be greater than that

of the part 15; but as the ﬂancre 18 surrounds
the flange 16 it immediately increases the pres-
sure on the part 15, and thus distributes the

pressureallalong the bushing. Thisarrange-

ment tends to stop the wear “of the piston- rod

5 at the point where at present it always shows
the greatest wear—namely, near the high-
pressure piston.
vent the passage of steam around the outside
of the bushing.

In practice 1

i

nd that tandem compound

locomotives fitted with my bushing have run
for many months with no measurable wear to
the piston-rod and but very little to the bush-
ing, whereas the same locomotives needed a
renewal of bushings every four weeks and

Further, the flange 18 of the part
17 nearest the hlﬂ’h-pre%sure cvhndcr incloses
As the pressure

of the steam around the part 17 is greater

The flanges 16 and 18 pre-

775,376

the piston-rods needed returning every six =

months.
bushing 1s apparent.
Having now described my invention, what

| I claim, and desire to secure by Letters Pat-

ent, 18—
In a tandem-compound- enmne bushing, the

| combination with the wall between the high

and low pressure cylinders having a piston-
rod passage therein and with a recess in the
end of said passage nearest the high-pressure

cylinder, a casting within said high-pressure

cylinder and constructed so as to continue the
piston-rod passage and so as to form one side
of said recess, a split bushing within said pas-
sage in said wall and having a circular
engaging in said recess, a split bushing with-
in sald passage 1n said casting and having a
flange of greater diameter than the flange on

The advantage, therefore; of my

flange -
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the first bushing and further having a recess |

in said flange adapted to fit over said flange
on sald first bushing and means for retaining
sald bushings from turnmcr relatively to each
other.
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In testimony whereof I affix my signature in-

presence of two witnesses.
JOHN METZGER.

Witnesses:
M. H. Cony,
W. K. WINDSOR.
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