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'No. 776,494.

Patented December 6, 1904,

UNITED STATES PATENT OFFICE.

FRANZ BURGER AND HENRY M. WILLIAMS, OF FORT WAYNE, INDIANA;
SAID BURGER Abe(JNO_R OF ONE-HALF HIS RIGHT TO SAID WIL-

LIAMb

LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No. 776,494, dated December 6, 1904.

'Applioation filed May 7, 1901, Serial No. 59,139,

(No model.)

To all whom tt may concerw:

Be it known that we, ¥'ranz BURGER and
Hexry M. Winrrams, citizens of the United
States, residing at Fort Wayne, 1n the county

s of Allen and State of Indiana, have invented
certain new and useful Improvements in Lo-
comotives, of whlch the following is a speci-
fication.

Our invention relates to a locomotive-en-

10 gine, and more especially to the running-gear
thereof; and it consists in providing the engine

with certain independent driving means and
with flexible connections therefor, as fully set
- forth hereinafter and as illustrated in the ac-
15 companying drawings, 1n which—
Figure 1 is a sectional side elevation of a
locomotwe-enwme embodying our improve-
ments. Fig. 2 is a sectional elevation of the

rear end of the locomotive:; Kig. 3, a sectional

20 elevation of the forward end Fw fi a trans-
verse section on the line 4 4, I‘lo‘ 3.

The main frame of the engine is supported
on the axles 20 of the main drivers 21 in ANy
suitable manner and i1s provided with a steam-

25 generator 22 of any desired construction, the
construction shown belng one 1n which the
ire-box extends the whole > len oth of the boiler
with an underfeed-stoker which is not here
_ described, as it constitutes no part of this in-
30 Ventlon At the rear of the main frame
is a supplemental axle 3, carrylng a pair of
supplemental drivers 4, the boxes of the axle
2 being contained in the pedestals 1, and to
the cmnks of the axle 3 are connected the con-
35 necting-rods of the supplemental engines 5,
supported on the main frame and receiving
high-pressure steam from the pipe 7 leading
from the main steam-pipe 8. The exhaust
from the supplemental engines 5 is conducted
40 by pipes 9 to a low-—pressare pipe 10, and the
latter extends to the front of the engine,where
the low-pressure cylinders are almno*ed |
At the front end of the locomotive there is
- an independent truck provided with support-
45 ing-wheels 25 on an axle 26 and with driving-
wheels V upon a crank-axle W, the said driv-
ing-wheels being larger than the supporting-
wheels 25, but smaller than the main driving-
wheels 21.

|

Owing to the length of the botler and the 50
distance between the rear and forward bear-
ings, it becomes necessary to make provision
for an independent movement of some of the
bearings, and the truck A, supported by the
wheels 25 and drivers V,istherefore connected 55
by a pivotal connection with the main frame.
Asshown, acentral tongue 26* extending from
the truck A, receives an eyebolt 27, extend-
ing thr 01:1011 slotted cross-bars 28 of the main
frame, thereby affording the desired lateral 6o
movement of the truck in respect to the main
frame.

In addition to the main cylinders 29 upon

| the forward part of the frame, connected with

the forward drivers 21, thele is an independ- 65
ent engine D, carried bv the truck A,with 1ts
connecting - 10d engaging the cranh of the
crank-axle W. The engine D receives the ex-

haust-steam from the engines at the rear, and

the exhaust from the engine D-passes to the 70
cylinders 29, the various engines being pro-

portioned to operate under the gradual ex-

pansion of the steam in any suitable propor-
tions.

As the engine D 1s I'IOI(HV connected w1th 78
the truck A “and as the latter is movable in
respect to the main frame, 1t 1s necessary to
provide a flexible steam connection between
the engine carried by the truck and the steam-
pipe 10. Different flexible connections may do

be employed; but, as shown, the pipe 10 com-

municates with a pipe I, leading to a chest
B. havinga port () coinciding with but smaller
than the receiving-port R of the engine D
and so connected that while a tight joint 1s 33

maintained the engine can move laterally be-

neath the chest B.

In order to permit the rocking of the main
frame independent of the truck, the connec-
tion between the pipe 10 and the chest B is 9o
made in the form of a ball-and-socket joint,

a pipe G extending from the pipe I and ter-
minating in a ball H, adapted to a socket in
the chest B, the bottom plate L of which 1s
ground to form a joint with the top plate M 95
of the engine D.

The chest B is confined against the cylinder
of the engine D, so as to slidefreely by means
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of an overlapping clamping-plate N, and the
latter i1s held down upon the pl
of springs K, coiled round bolts O, passing
through the clamping-plate into the cylinder.
These springs maintain a heavy pressure upon
the plate of the chest B and maintain 1t in
steam-tight contact with the plate M.

The pipe G is not secured rigidly to the
p1pe E, but has a neck passing through a
stut IHO-bOX anct surrounded by a Sprlno P,
1nterposed between'the ball H and the stutfing-
box of the pipe K, so that there is no Strain
upon the steam-connecting concluit resulting
from any vertical play of the main frame in-
dependent of that of the truck.

It is desirable to avoid to as great an ex-
tent as possible any pressure upon the flexible
connections, and the main frame theretfore has
1ts bearings at some point upon the truck-
frame. As shown, the main trame has cross-
bars T T, between which are antifriction-rolls
w, that bear upon a cross-bar ¢ of the truck-
frame.

While we have described the rear frame as
provided with two cylinders or engines 35,
there may be a single engine at the rear, and

the forward truck may, if desired, carry two.
cylinders 1n place of one, and, if desired, the

exhaust from the rear engines passing to the
pipe 10 may pass directly from the pipe E
through ports 30, dotted lines, Fig. 1 and full
lines, Fig. 4, to the forward main driving-
cylinder. By thus combining with the main
frame and main drivers supplemental driving-
wheels operated by independent engines we
are enabled to secure additional driving force,
and by any sultable arrangement of valves
the steam from the boiler can be directed to
any of the engines, as desired, or, as shown,
first to one and then to the others, so as to
adapt the power to the load and the inclina-
tion of the road in a manner that will result
1n maintaining the proper speed with the con-
snmption of the minimum amount of energy
and with the capacity to apply the maximum
energy at any time when the conditions de-
mand the same.

Suitable eccentrics and link-motions are
provided, together with any desired arrange-
ment of valves; but we have not attempted
to show these or other parts of ordinary con-
structions and common to all locomotive-en-
gines, but have confined our description and
illustration to those parts necessary to enable
our 1nvention to be understood.

While we have illustrated and described
herein certain features relating to the interior
construction of steam generating and deliver-

ate I, by means -

776,494

ing apparatus in order that a complete and

operative machine may be disclosed, we do 60

not claim such features herein, but reserve
the right to make them the subject-matter ot
another application.

Without limiting ourselves to any special
type of Iocomotwe or character of engines,
we claim as our mnvention— -

1. The combination in a locomotive of the

main frame and drivers, and supplemental

drivers at the opposite ends of the locomotive,
and Independent engines for operating the
supplemental drwers subst&ntially as set
forth.

2. The combination with the main frame

and drivers of alocomotive-engine, of supple-

mental drivers at opposite ends of the main

frame, engines for operating the same, and

means tor conducting the exhaust-steam from
the engine at one end to that at the opposite
end Subcstantlally as described.

The combination with the main frame,
the main drivers, and the engine of a locomo-
tive, of supplemental drivers of less diameter
than the main drivers, an engine for operating
the supplemental drivers, and means whereby

the exhaust-steam from one engine 1S con-

ducted to the other, substantially as set forth.

4. The combination 1n a locomotive, of the
main frame, drivers and engines, supplemen-
tal drivers and engine at the rear of the main
frame, and a trucl{ movably connected with
the main frame at the forward end provided
with supporting-wheels and drivers and an
operating-engine, and a flexible conduit be-
tween the engine of the truck and the pipe
leacding from the engine at the rear end of the
locomotwe bubstantlally as set forth.

5. In a locomotive, the combination of the
main frame, 1ts drivers and engine, supple-
mental driversat the opposite ends of the loco-
motives, independent engines for operating
the supplemental drivers, means for convey-
ing live steam to one of said independent en-

olnes, means for conveying exhaust -steam

therefrom to the other independent engine,
and means for conveying the exhaust from
the latter to the engine on the main frame,
substantially as set forth.

In testimony whereof we have signed our
names to this specification in the presence of
two subscriblng witnesses.

FRANZ BURGER.
HENRY M. WILLIAMS.

Witnesses: -
(rr0. K. TORRENCE,
O. Ervin.
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