10

15

20

30

35

40

45

50

55

60

65

2 585,031

driving-trueks shown in Fig. 1: Therefore
one of the objects of my invention consists in
providing a multicylinder motor-engine 16,
connected to a central longitudinal propel-
ling-shaft 18; furthermore, one which would
be in essentially good balance when running
at the high speed necessary to obtain the req-
uisite power. To accomplish these results, a
double-crank motor-shaft 19 is substituted for
the single crank formerly used. The cranks
are arranged soasto be diametrically opposite
and near each other. Then by using four mo-
tor-cylinders 20 20" 20" 20" and connecting
them to the motor-shaft 19, as shown in Fig.
9, the reciprocating parts of cither adjacent
pair of engines, 20 and 20" or 20’ and 20", con-
tinually move in opposite directions, thereby
balancing their reciprocating parts and per-
mitting a high speed without vibration, a
feature highly essential to the successful run-
ning and life of the locomotive.

Instead of providing for the four cylinders
two sets of valve-gears having two pairs of
reversing-trucks, T use eight eccentrics, with
their complementsof straps and rods, and an-
other importantfeature of my invention isthe
material reduction of the number of partsnec-
essary to operate the four valves, thus lessen-
ing the complication and effecting a great
saving in first cost and expense of mainte-
nance. 'Toaccomplish this, the pair of eccen-
tries 21 21’ is mounted at one end of the mo-
tor-shaft, and each eccentric is fitted with a
strap 22, having two rods 23 and 24 attached
thereto. One rod, 23, is pivotally connected
at 75 and the other, 24, rigidly connected to
prevent the strap from revolving with the
eccentric. The rods make the same angle
with each other as the engines and connect to
their corresponding links 17 in the usual
manner. From the links the motion is trans-
mitted to the engine-valves through a suit-
able valve-stem 25, which isextended through
the steam-chest 26 and pivotally connected
to a rocking lever 27, mounted upon the cyl-
inder-covers 25. The rockinglever transmits
the reciprocating motion of the valve and
valve-stem 25 to the corresponding valve-
stem 29 and valve of the adjacent cylinder.
The valves are of the common D pattern and
are balanced to insure their light running.

I do not wish to limit myself to the particu-
lar location of the rocking lever 27, as it may
be placed in different positions and accom-
plish thesame results. Thisposition is chosen
because of its accessibility. www.gearedsteam.com

The locomotive is provided with three
trueks, each having two pairs of drivers con-
nected by side rods in the customary man-
ner. To facilitate making repairs without
the use of skill and special tools and when in
use. in places remote from workshops, the
bevel-gear 30 is removably fastened to the
enlarged driving-axle 31 farthest from the
motor-engines by means of the clamp-bolts
32, thus avoiding the necessity of removing
the driving-wheels when replating the gears.

To prevent any abnormal strain due to the
action of the gears-from coming upon the
truck-frame, the gears and their shaft-bear-
ings are mounted upon a separate and self-
contained inclosing gear-frame 33, which is
hinged upon the enlarged axle with its pin-
ion-shaft end 34 resting npon the truck-frame
directly under the bolster 35. This arrange-
ment permits the driving-axle to accommo-
date itself to the uneven track without af-
fecting the accurate alinement of the gears.
Moreover, the gear-frame forms a protection
to the gears inclosed thereby. Itisessential
in these locomotives to provide the simplest
construction. Thereforethe side frames 36 of
the truck are each made of a single steel cast-
ing which has suitable semicircular recesses
37 in the ends for retaining the axle-brasses
38. At the middle of each frame a rectangu-
lar housing 39 is provided for the coil-springs
40, that support the truck-bolster 35, the
end of which slidingly fits the rectangular
housing of each side frame. Theloweredge
of each side frame is in line with the center
of the semicircular recesses 37. This is very
desirable, because the two. frames can be
bolted together and the recesses bored at one
setting, thus reducing the cost of machining
one-half. The side frames are fastened at
their lower edge to a thin and flexible hottom
plate 41, which permits the truck to adjust

‘itself to the uneven track, but prevents it
:getting out of square when meeting obstrue-

tions and passing curves. The cross-strut

42 and the diagonal brace G0 resist the side-

sway of the locomotive. Moreover,the brace
with the bolts 68 and bottom plate 41 form
a housing for the pinion-shaft end of the
gear-frame 33. The intermediate truck is
fitted with two king-bolts, one on each side
of the central shaft 43. In the foot-plate 8
are circular slots 44, so the truck may swing
about its center without cramping the king-
Dbolts. Geared Steam Locomotive Works

The double-crank motor-shaft 19, fixed
upon the motor-engine 16, is connected to the
front and intermediate trucks 2 and 3 by the
intervention of floating-shafts 18 and knue-
kles in the usual manner. The rear or ten-
der truck 15 is driven independently from the
motor-shaft by the second shaft 43 and two
gears 45 and 40, one fixed to the motor-shaft
and the other to the fixed section of the
second shaft. This construction avoids the

double duty that otherwise would come upon

the connections if both trucks were driven
by a single main shaft, as has been the prac-
ticeheretofore. One bearing, 47, of the fixed
section of the second shaft is preferably lo-
cated upon the motor-engines, the other, 10,
upon the foot-plate 8. To reduce the angu-
lar movement of the floating-shaft 48, con-
necting the fixed section with the pinion-
shaft upon the truck, it is best to locate the
knuckle-joint 49 under the hinge or link
coupling 12 between the main frame and ten-
der-frame. Thesecond shaft passes centrally
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