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The present invention relates to locomotives, 
and more particularly to steam generative power 
plants therefor. m 
The primary object of the invention is to pro 

Wide a locomotive for railways and the like ca 
pable of deriving its initial power from a heat 
Source employing a pulverized fuel which fuel is 
pulverized in transit prior to its injection into 
the burner. 
Another object of the invention is to provide 

a railway locomotive With a regenerative heating 
System, whereby the exhaust steam may be em 
ployed for preheating the boiler feed water and 
said exhaust steam may be condensed for re-use 
in the boiler feed. 
Another object of the invention is to provide 

a railway locomotive having a forced draft heat 
ing unit, whereby regulation of the heating unit 
may be accomplished to increase or decrease the 
draft as desired, thereby eliminating to a great 
degree Waste of fuel incident to the natural draft. 
type heating unit. 
Another object of the invention is to provide 

a railway locomotive power plant Wherein the 
fuel pulverizer, COndenser COOling fans and forced 
draft means is driven by individual turbines pow 
ered from the heating unit So that the locomo 
tive Will operate more efficiently and thereby elim 
inating the use of independent power sources such 
as electric motorS and the like. 
Another object of the invention is to provide 

a railway locomotive in which the fuel reservoir 
is mounted forwardly of the locomotive for rear 
ward feeding of fuel to the heating unit after the 
fuel has been pulverized, thereby saving consid 
erable space and causing considerable economy 
of fuel consumption. 
Another object of the invention, is to provide 

a locomotive of the above mentioned type in which 
the engineer's cab is located forwardly of the 
boiler and Smoke stack to insure better vision 
under all operating conditions. 
Another object of the invention resides in pro 

viding a railway locomotive of the above men 
tioned character, the heating plant of which is 
adapted to burn finely pulverized fuel burned in 
supension thereby eliminating ash discharge de 
vices and the accumulation of excessive clinker 
incident thereto. 
Another object of the invention is to provide 

a railway locomotive having independent drive 
motors for the drive wheels mounted between the 
boiler and drive wheel trucks so that traction 
will be increased and extensive driving gear will 
be eliminated and the operative parts Will be 
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contained within the streamline of the locomo 
tive. 
Another object of the invention is to provide 

a railway locomotive of the above-mentioned type 
including a condenser mounted rear Wardly of the 
boiler and heating unit to condense the exhaust 
steam and return the condensation product to 
the boiler feed. 
Another object of the invention is to provide 

a railway locomotive of the above-mentioned type 
having a heating unit adapted to burn finely pull 
Verized fuel in Suspension in air, Which air is pre 
heated by being passed through a heat eXchanger 
associated with the exhaust gases whereby in 
creased efficiency of the heating unit is obtained. 
Other objects and advantages of the invention 

will become apparent during the course of the 
following description of the accompanying dra W 
ings wherein: 

Figure 1 is a longitudinal Sectional View of the 
rear portion of the locomotive embodying the 
invention, showing in detail a portion of the boiler 
structure and the condenser unit therefor; 

Figure 2 is a longitudinal croSS-Sectional, ex 
tended VieW of Figure 1 showing in detail the 
heating unit, fuel Storage and pulverizer inter 
posed therebetWeen; 

Figure 3 is a horizonal longitudinal CrOSS-Sec 
tional view taken on lines 3-3 of Figure 1 look 
ing in the direction of the arrows further illus 
trating the rear portion of the boiler and con 
denser and showing the air circulating fans for 
the condenser to cause the cooling of liquid 
therein; 

Figure 4 is a horizontal CrOSS Sectional view 
taken on lines. 4-4 of Figure 2, and looking in 
the direction of the arrows, further illustrating 
the heating unit and boiler structure relative to 
the fuel pulverizer; 

Figure 5 is a vertical cross-sectional view taken 
On lines 5-5 of Figure 1 looking in the direction 
Of... the arrows showing in detail. One of the air 
circulating condenser cooling fans; 
Figure6 is a vertical cross-sectional view taken 

on lines 6-6 of Figure 1 looking in the direction 
of the arroWS showing the forced draft circulat 
ing fans and the blower for the heating unit; 

Figure 7 is a vertical cross sectional view taken 
On line - of Figure 1 looking in the direction 
of the arrows illustrating in detail the boiler 
manifold Connecting the longitudinal boiler tubes 
With the transverse boiler tube header; 

Figure 8 is a vertical cross sectional view taken 
on line 8-8 of Figure 1 looking in the direction 
of the arrows illustrating the construction of the 
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boiler and the arrangement of the driving motors 
therebeneath; 

Figure 9 is a vertical cross sectional view taken 
on line 9-9 of Figure 2 looking in the direction 
of the arrows illustrating in detail the fuel pull 
verizer and showing the steam manifolds for con 
nection with the motors; and 

Figure 10 is a vertical cross-sectional view 
taken on line 9-fo of Figure 2 looking in the 
direction of the arrows showing the fuel and water 
reservoirs in detail. 

General arrangement and construction. 
The invention comprises a railway truck Sup 

ported frame on the front end of which is locat 
ed a fuel and water reservoir for Supplying a lo 
comotive power plant. Likewise carried by the 
frame and positioned rearwardly of the fuel and 
water reservoir is a power plant, including a 
boiler, a heating unit and a condenser. A suit 
able driver's cab is located conveniently above 
the rear end of the fuel reservoir to increase Wis 
ion, and interposed between the fuel reservoir and 
heating unit is a fuel pulverizer adapted to re 
ceive fuel from the reservoir and pulverize the 
same for being supplied to the heating unit, 
whereby said pulverized fuel may be burned in 
suspension, being initially mingled with preheat 
ed air and then burned in the burner entrance 
to the boiler. The invention also includes a con 
denser for utilizing the exhaust steam from the 
motors so that a portion of the steam can be 
re-directed to the boiler. 
The motor drive comprises individual opposed 

piston motors for each pair of axles of the drive 
wheels, whereby increased traction and horse 
power will be developed, thereby further saving 
the fuel consumption and producing a locomotive 
of greatly increased efficiency. Further, the in 
vention provides a forced draft for the products 
of combustion to eliminate excessive fuel Con 
sumption when the locomotive is Standing and to 
produce maximum efficiency when the locomo 
tive is driving. 
The invention also includes many departures 

from present day structures in locomotives, all of 
which combine to produce a locomotive which is 
highly efficient, develops a maximum horsepower 
rating and Operates on a minimum fuel Consump 
tion. - 

Detailed description of running gear 

In the drawings, wherein for the purpose of ill 
lustrating the invention, and wherein like ref 
erence characters will be employed to designate 
like parts throughout the several views, the ref 
erence character to will generally be employed to 
designate a locomotive under frame comprising 
longitudinal side frame members connected at 
each end by transverse frame members. The un 
der frame is Supported in the front by means of 
a truck f having wheels 2 the bearings 3 of 
which are slidably mounted in openings 4 in the 
usual manner. A similar truck 5 is coupled to 
the rear end of the underframe by means of a 
suitable bolster and said truck is provided with 
wheels f S mounted in suitable slide guide open 
ings f8. An intermediate truck 9 is secured to 
the underframe by a suitable bolster connection 
and the intermediate truck is provided at each 
end with couplings 20 and 2 for receiving ex 
tensions 22 and 23 of the respective trucks i? and 
f5, whereby the trucks will be connected and will 
be capable of articulation. The intermediate 
truck is is adapted to be provided with a series 
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of drive wheels 24 mounted on axles 25 journaled 
in slide bearings 26. 

Further, the intermediate truck is comprised 
of side beams 27 connected by Spaced transverse 
members 28 extending between the drive wheels 
24 as is best shown in Figures 1 and 2. This pro 
vides a relatively rigid structure upon which is 
supported individual drive motors for each drive 
wheel axle. 

Extending upwardly from each side beam 27 
and directly above each axle 25 is a series of mo 
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tor supporting brackets 29 having flanged lower 
portions as at 30 for anchoring the brackets 29 
to the side beams 27 such as by welding or suitable 
fastening elements. Secured between the upper 
ends of the motor supporting bracketS 29 is a 
motor cylinder block 3 having crank case 32 at 
each end thereof in which is journaled a crank 
shaft 33 rotatably supported by suitable bearings 
(not shown). Opposed pistons 34 are recipro 
cably mounted in the cylinders of the cylinder 
block 30 and are connected to the throws of their 
respective crank shafts 33 by means of connect 
ing rods 35. The upper ends of the brackets 29 
may be Welded or otherwise Secured to the crank 
cases 32 so that a crank case will be supported 
directly above each axle 25. Formed integral 
with each crankcase and depending therefrom 
is a gear housing 36 connected to the upper end 
of an axle housing 37 divided by a separable 
flange 39 so that the axle 25 may have its ends, 
suitably journaled therein as at 40 and extend 

40 
shaft. 

ing into the axle housing so that gears 4 may be 
connected to the inner ends of the drive axle 25. 
Likewise, intermeshing gears 42 are carried by 
the gear housing on a suitable shaft for driving 
ly connecting gears 43 on the intermediate por 
tion of the crank-shaft with the axle gears 4 SO 
that each of the axles 25 will be independently 
driven by its corresponding positioned crank 

That is, there will be an independent or 
individual drive for each axle 25 to increase the 
driving power and likewise increase the traction. 
The underframe structure including the chan 

nel irons 0 is built up and in the forward por 
tion thereof the channel irons are connected by 
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a suitable floor 42 which forms the bottom wall 
of a reservoir chamber generally designated as at 
43. The reservoir chamber is provided with side 
Walls 44 connected at the forwardmost portion 
by means of an arcuately curved and well round 
ed wall 45. The rear end of the reservoir 43 is 
closed by end wall 46 having tubular portions 47 
adjacent each end thereof for communication 
With a secondary reservoir which will be herein 
after more fully described. The well-rounded 
front wall 45 is provided with a shelf 48 having 
a fill-opening 49 adapted to be normally closed 
by means of a hinged cover plate 50. 
Connecting the side walls 44 at the forward 

portion thereof is a vertical partition 5 while 
rearwardly thereof is a similar vertical partition 
52 forming a chamber 53 having a bottom wall 
54 provided with a longitudinally extending 
trough 55 as clearly shown in Figs. 2 and 4. The 
botton wall 54 connects the side wall 44 thereby 
providing a closed chamber or reservoir for con 
taining lunap coal. The upper portion of the 
rear partition 52 projects forwardly, as at 56 and 
terminates in an upwardly extending partition 
57 and the partitions 5 and 5 are adapted to be 
bridged by a top wall 58 likewise connecting the 
sidewalls 44. The partition plates 56 and 57 pro 
vide an operator's compartment 59 which is ac 
cessible through a door 60 in the vertical rear 
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partition 52. The top wall 6 of the locomotive 
extends forwardly as at 62 and is provided with 
a windshield 63 so that the operator in the seat 
64 will have a relatively clear vision of the 
trackWay directly ahead. It is to be noted that 
the chamber 43 provides a water reservoir while 
the chamber 53 nested therein provides a cham 
ber or reservoir for receiving coal to supply the 
heating unit of the locomotive. The side walls 44 
extend rearwardly a distance equal to the length 
of the boiler and as shown in Figs. 3 and 4 said 
Walls are continuous and are connected by the top 
Wall 6 which likewise extends the length of the 
boiler. 
The longitudinal trough 65 is provided with a 

Screw conveyor 66 mounted on a rotary shaft 67 
the ends of which are suitably journaled for ac 
commodating rotation of the conveyor. One 
end of the shaft is journaled in the partition 5 
and at the Opposite end is journaled in a branch 
pipe 68 formed on a tubular extension 69 through 
Which one end of the screw conveyor passes 
for conducting the coal to the heating unit. 
The bottom wall 42 of the locomotive is dropped 

as at 70 rearwardly of the reservoirs 43 and 53 
and supported on said dropped bottom 70 is a 
pair of coal pulverizers 7 mounted on suitable 
bases 2 anchored in place to prevent shifting 
thereof. The branch pipe 68 is provided With 
hoppers 3 which communicate with the tubul 
lar extension 69 so that coal or other fuel may 
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be fed by the screw conveyor to the pulverizers 
7. The shaft 67 projects between the pulverizers 
7 and is connected to a gear reduction box. 74 
having a drive shaft 75 connected with a turbine 
or other motor 76. Each of the pulverizers 
is provided With an exhaust 7 to Which is con 
nected an elbow fitting as at 79 for connection 
with vertical burner feed pipes 80. 

Directly rearward of the dropped bottom 70, 
the bottom Wall of the locomotive is elevated as 
at 8 and continues rearward to the end Wall 
of the locomotive as at 82. The space defined by 
the side walls 44, top wall 6 and bottom wall 
8 is adapted to provide for a boiler construction 
including end headers 83 and 84 connected by 
a pair of spaced longitudinally extending boiler 
tubes 85. Likewise, a longitudinally extending 
boiler tube 86 connects the top of the headers 83 
and 84. The space surrounding the boiler tubes 
85 and 86 and the side Walls 44 is filled With a 
refractory lining 8 so as to Withstand high tem 
perature conditions created within the boiler. 
The longitudinally extending boiler tubes 85 and 
36 are connected by transverse boiler tubes 88 
variously arranged so as to extend transversely 
with respect to the boiler chamber. 
A series of longitudinally extending super heat 

er boiler tubes 89 are Supported between certain 
pairs of transverse boiler tubes 88 and one end 
of each of the tubes projects through the header 
84 and is hooked as at 90 so as to establish com 
munication with a manifold 9 having a branch 
pipe 92 connecting the end wall 93 of the boiler 
tube header 86. The opposite ends of the Super 
heater tubes 89 are connected to a vertical mani 
fold 94 the lower end of which is provided with 
a suitable valve 95 having a control 96 for throt 
tling the flow of steam through the manifold 94. 
Extending along each side of the locomotive is a 
Steann pipe 97 having elboW fittingS 98 connect 
ing the valve chambers 99 of the motors 30 to 
Supply notive fluid under pressure thereto in the 
form of steam. By controlling the throttle 96, 
the steam may be increased or decreased so that 
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the Speed of the motors may be likewise increased 
or reduced. The manifold extension 92 is pro 
vided interiorly with an elongated apertured pipe 
00 extending well into the upper boiler tube 
header 86 so that Steam in the top thereof will 
be collected for conduction to the manifold 94 and 
thence to the motors 30. 
The header 83 is provided with a pair of 

spaced openings of which are preferably formed 
circular and carried inwardly of the header is 
the refractory hearth O2 having convergent 
openings 03. The refractory hearth O2 is slight 
ly smaller than the header 83 and is provided 
With tubular projections 04 which pass through 
the openings foll in the header and assist in 
securing the hearth in place. The outer ends of 
the openings 03 are formed cylindrical as at 05 
and are covered by suitable circular casings fos 
the marginal flanges of which as at f O are welded 
or otherwise Secured to the header. Extensions 
08 are formed on the circular casings 06 and 

project upWardly to the top wall 6 of the loco 
motive frame structure and are connected to pas 
Sageways 09 on Opposite sides of the upper lon 
gitudinal boiler header 86. The ductways 09 
are suitably connected to the upper ends of ex 
tensions 08 and project rearwardly to a heat ex 
changer casing to which will be hereinafter fully 
described. 
The heat exchanger casing O includes side 

walls having a rear wall 2 and a top wall 
3. The front wall is formed by the end parti 

tion wall 4 forming the rear end of the boiler 
chamber which connects the side Walls 44 of the 
locomotive and likewise connects with the bot 
ton Wall 8 thereof so as to provide a Substan 
tially closed chamber. The top wall 3 of the 
heat exchanger O is provided with passageways 

5 at each end thereof for connection with the 
longitudinally extending ductWays 09 to thereby 
establish communication between the casing O 
and the circular casing member 6. Extending 
downwardly from the top wall 3 and connect 
ing the side Walls is a partition plate 6 ter 
minating a short distance from the floor or under 
frame 8 so as to allow the passage of air there 
through. 
A series of horizontal heat exchanger tubes 7 

connect the end walls f2 and 4 of the heat 
exchanger casing and one end of the tubes is in 
communication. With the interior of the boiler 
chamber to receive the combustion products and 
flue gases So that said flue gases will pass rear 
Wardly through the tubes to be conducted to a 
stack 8. The lower portion of the stack 8 is 
provided With oppositely disposed circular casings 
if 9 having side walls 20 and 2 connected by a 
curved peripheral wall connecting the stack as at 
22 and terminating in an apex 23 immediately 

below the stack. Housed within the circular cas 
ing 9 is a blower impeller 24 mounted on a 
shaft 25 suitably journaled in the side walls 20 
and 2 of the circular casing. The shaft 25 
projects through the casing wall 20 and is rigidly 
secured to the rotor mounted in a turbine 26. 
The turbine is supported on a suitable base 27 
mounted on the floor 8i of the locomotive. Bear 
ings 28 are provided for further supporting the 
shaft 25 and said bearings are connected by a 
bracket f29 upon which the turbine 26 rests and 
is secured. An inlet pipe 30 may connect to a 
Suitable source of steam pressure for driving the 
turbine and an exhaust pipe 3 is provided for 
each turbine for the disposal of the exhaust 
Steam after passing through the turbine, Open 
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ings are formed in the wall 21 in axial alignment 
with the impellers 24 so that the flue gases from 
the boiler chamber will be drawn through the 
heat exchanger tubes and Will be forced by 
said impellers upWardly through the stack 8. 

Mounted on each side of the stack 8 is a 
blower casing 32 having an exhaust port 33 
connected to the end wall 2 of the casing 0 
for forcing air therethrough in the direction of 
the arrows. The passageway 33 allows commu 
nication between the blower casing 32 and the 
interior of the casing ft) so that air will be forced 
doWinWardly over the heat eXchanger tubes 
on One Side of the partition 6 and will then be 
forced upwardly on the other side of the partition 
so as to exhaust through the oppositely disposed 
ductway 5 communicating With the longitudinal 
ductways 09. In this manner, heated air under 
pressure is forced into the circular casing 06 and 
thence into the boiler chamber through the con 
vergent hearth openings. O3. Each of the 
blower casings 32 is provided with an impeller 
34 mounted on a shaft 35 connected to a tur 
bine 36. An opening 3 is formed in each of 
the blower Casings 32 to allow the entrance of air 
to the casing whereupon the impeller will force 
Said air through the above-mentioned ductWays 
133 and into the heat-exchanger casing O. A 
suitable source of steam pressure may be pro 
Wided for driving the turbines 36 in the same 
manner as the turbines 26 are supplied and if 
desired, all of the turbines may be connected to a 
single source of steam pressure. Powdered fuel 
Or finely pulverized coal is admitted to the hearth 
03 by means of concentrically mounted feeder 

pipes 40 connecting the vertical pipe 80 and said 
feeder pipes project through an opening in the 
circular casing 06 and have their inner end ter 
minating in alignment with the outer wall of the 
header 83 and in concentric registry with the cir 
cular opening 05 in the divergent hearth open 
ings 03 whereby the fuel infinely powdered form 
Will be picked up by the incoming heated air and 
burned in suspension or on the hearth 03. The 
pre-heated air causes the finely divided fuel to be 
more easily ignited by reason of its increased 
temperature and Suitable means may be provided 
for initially igniting the burner. 
Each of the fuel pulverizers 7 f is provided with 

a shaft 4 which is connected to the rotor of 
the pulverizer and projects through one side of 
the pulverizer for connection with a turbine 42. 
The turbine is provided. With an inlet 43 which 
may be connected to a suitable source of steam 
preSSure and the exhaust side of the turbine as at 
44 may be connected to a recirculatory system 
Which Will be described more in detail in the foll 
lowing specification, 
The space between the partition 52 and the 

header 83 is adapted to provide a compartment 
for the fireman and mounted directly above the 
fuel pulverizer 7 is a platform 45 which extends 
between the Walls 44 and between the partition 52 
and the header 83. The platform 45 enables the 
fireman to keep a constant watch on the condition 
of the heating unit and the operative parts inci 
dent thereto. Windows or the like 46 are pro 
vided in the side walls 44 of the locomotive to al 
low the fireman sufficient ventilation while per 
forming his duties on the platform 45. 

Hinged to the forward portion of the top wall 
58 of the compartment 53 is a closure 47 
mounted on a Suitable hinge 48 to swing in a 
horizontal arc and said closure 47 is adapted to 
close an Opening 49 in the curved front wall 45 
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of the locomotive so as to obtain access to the 
fill closure 50. The hinged closure 47 is slightly 
arcuate in cross-section so that the continuity of 
the front Wall 45 will not be broken and a perfect 
stream-line effect can be had. A hinged closure 
d50 is mounted on the top Wall 58 for the purpose 
of filling the compartment 53 and said closure is 
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mounted on suitable hinges 5 and may be pro 
vided at the unhinged end with a latch or keeper 
f52. 

Further, each of the fuel pulverizers f is pro 
vided with a blower f33 on the outlet side of 
the pulverizer for the purpose of conveying or 
blowing the powdered fuel to the burner tube 40. 
Applicant has used a conventional fuel pulverizer 
as is well known in the art; such fuel pulverizers 
usually include a four-speed fan on the discharge 
end of the pulverizer capable of disposing of the 
pulverizing material as quickly as it is fed to the 
pulverizer to prevent jamming and clogging of 
the pulverizer. 

Mounted rearwardly of the boiler compartment 
is a tank 5 adapted to contain Water for feed 
ing the boiler and Said tank comprises end walls 
$55 and 56 connected by side walls 57. The 
top wall 8 is co-extensive with the floor 8 of 
the boiler compartment and as shown in Fig. 1, 
the tank is - dependent and extends downwardly 
to the bottom Wall 54 which connects the under 
frame channel irons 0. A suitable pipe 59 is 
adapted to extend along opposite sides of the loco 
inctive for the purpose of connecting the tank 
thus described with the reservoir 43 by being con 
nected to the Outlet thereof as at 46. A check 
valve 69 may be interposed in the pipe 59 to 
allow the tank 54 to be fed by gravity from the 
reservoir 43. It is to be noted that the rear wal 
of the tank 55 is co-extensive with the lear wall 
of the locomotive 82 and said wall 82 is adapted 
to form a compartment directly forward thereof 
and between a transversely extending wall 6t. 
Side walls 62 connect the rear Wall 82 to the ver 
tical and transverse partition 6f thereby form 
ing a vertical steam well chamber 63, Project 
ing upwardly into the steam well 63 from the 
top Wall 58 of the water tank is a feed pipe 64 
adapted to allow the overflow of the tank to fill 
the steam Well 63 to a height equal to the height. 
of the overflow 64. A baffle 85 projects rear 
Wardly from the partition 6 and extends over 
the overflow pipe 64 to prevent excessive spilling 
of liquid. An overflow pipe 66 extends through 
the botton and top walls 54 and 58 respectively 
of the water tank and has its upper end as at 
67 terminating adjacent the upper end of the 

overflow 64 and surrounding the overflow pipe 
66 is a casing or cage 68 for preventing exces 

sive Splashing and overflowing of the Water from 
the Stean Welli. 

Extending inwardly from the Wall 82 and the 
partition 6 is a series of Superposed baffle plates 
f69 arranged alternately as shown in Fig. 1 and 
each of Said baffle plates is provided With a dish 
shaped portion TO adapted to retain the Steam 
condensate and allow it to overflow as it is col 
lected in the dish-shaped trough O. Con 
necting the exhaust if of each motor 30 is an 
exhaust pipe 2 and as shown in FigS. 1 and 2, 
the exhaust pipe 72 is connected to the opposite 
ends of the exhaust manifold So that said 
exhaust pipes will extend rearwardly on opposite 
sides of the engine and on opposite sides of the 
rear water compartment formed by the walls 54, 
57 and 58. The rear end of each exhaust pipe 
72 extends upwardly as at T3 and projects into 
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the steam well compartment 63 to a height sub 
Stantially equal to the height of the baffle 65 
whereby steam will be admitted to the steam well 
after being exhausted from the motors or engines 
39. 
As the steam enters the steam well 63, por 

tions thereof are condensed which condensate is 
returned to the steam well for being fed to the 
boiler head 84 in a manner which will be pres 
ently herein described. The continued travel of 
the steam upwardly through the steam well 63 
and past the baffles 69 causes a great portion of 
the steam to be condensed and directly above 
the steam well there is provided a reticulated 
screen 74 to filter the screen and remove foreign 
particles therefrom. Mounted directly above the 
screen 74 is a spray pipe f5 which extends 
transversely of the locomotive and is provided at 
its free end with suitable spray orifices 76 so 
that a constant stream of water will oppose the 
upwardly travelling steam to thereby assist in 
condensing the Stearn for use in the System. A 
pipe 78 may be connected to the spray pipe 75 
and may have its lower end connected to the 
outlet side of a pump 79 as at 8. so that said 
pump 9 will receive water from the lower por 
tion of the steam well through the intake pipe 
f8 and continually circulate the Water through 
the Steam well. As shown in Fig. 3 there is pro 
vided two such pumps each of which is adapted 
'to be driven by means of a suitable steam tur 
bine 82 supplied from a suitable source of steam 
pressure from the boiler system. The exhaust 
pipe 83 of each pump 9 extends forwardly 
along opposite sides of the top wall 58 of the 
water tank so that the forward end of said pipe 
83 may be connected to the lower portion of the 

rear header 84. A check valve 84 may be inter 
posed between the pump 9 and the header 84 
to prevent back pressure from the header 84. 
The top portion of the steam well 63 is ta 

pered inwardly and terminates in a forwardly ex 
tending header f35 including a top Wall 86 con 
nected to a bottom wall 85 by means of side Walls 
$88. The header 35 is considerably reduced in 
size from the upper portion of the steam Well 
53 to the boiler header 84 as is clearly shown in 

Fig. 4 and connecting the side walls 88 of the 
header 35 is a series of oppositely extending pipes 
39 terminating in downwardly extending pipes 
3 the extreme lower ends of which are con 

nected to lower headers 9 on opposite Sides of 
the water tank 54 and extending longitudinally 
thereof. The longitudinally extending headers 
9 are mounted along the extreme. Outer edge 

of the under-frame channel members f () and are 
adapted to collect the steam condensate so that 
it may be returned to the tank 5 for re-circula 
tion through the system. Connection is estab 
lished between the headers 9 and the rear Water 
tank 54 by means of suitable connecting pipes 
92 as is clearly shown in Fig. 6. 
Extending directly underneath the forward 

portion of the water tank 54 is a collection cham 
ber 83 and projecting into the collection cham 
ber is a pipe 94 connected with the exhaust pipe 

2. Considerable steam condensate Will be col 
lected in the collection chamber 93 and may 
be returned to the water tank 54 by means of 
a suitable water pump 95 projecting and Sup 
ported within the collection chamber and oper 
ated by a motor or steam turbine 96 on the up 
per end of the outlet pipe 97. The drive shaft 
(not shown) of the motor 96 extends through 
the discharge pipe 97 of the pump so that the 
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upper end thereof may be provided with a re 
turn pipe 98 connected to the water tank 54. 
The discharge pipe 97 extends through a pas 
SageWay provided by a circular sleeve 99 con 
necting the lower and top walls of the water tank 
54. 
It is to be noted that the condenser pipes 89 

and 90 are spaced to allow the passage of air 
therethrough and on each side of the locomotive 
certain pipes are interrupted by headers 200 for 
the interposition of a door or the like 20 to fa 
cilitate the easy entrance to the chamber formed 
by the condenser pipes. So that repairs may be 
made to the Warious pieces of equipment. . 
Mounted on the top wall 58 of the Water tank 

54 is a steam turbine 202 having its turbine 
shafts 203 extending therefrom in opposite di 
rections whereby said shafts may extend into the 
base portion 204 of a circulating fan. 205. The 
fans 205 are mounted in spaced relation. So, as 
to draw air inwardly between the interstices of 
the pipes 90 and force the same upwardly in the 
direction of the arrows as shown in Fig. 5. Each 
of the fans 205 is mounted on a shaft 206 ex 
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tending Wertically through the base. 204 and the 
lower end of each shaft is provided with a bevel 
gear 207 adapted to mesh with a bevel gear 208 
On the free end of the turbine shaft 203. It is 
to be noted that the gears 298 are located with 
respect to the bevel gears 207 to cause rotation. 
of the fans 25 in a single direction. . . . 

Encircling each fan is an annular band 209 and 
said bands are connected to a horizontal parti 
tion 2fO extending from the vertical rear. par 
tition 6 to the vertical partition 20 adjacent 
the stack fils. The partition 20 thus provides 
openings Within the annular band 209 through 
Which air may pass as shown in Fig. 5 to insure. 
the circulation of air in the proper manner so 
that the lower portions of the condenser pipes 90 
Will be cooled first and then the pipes. 89 Will be 
cooled secondly. 
An opening 2 is formed in the header 85 to 

accommodate the passage of the stack f 8 and 
Said opening may be formed by a suitable bush 
ing which will not interrupt the passage of 
steam forwardly to the forwardmost condenser 
pipes 89 and 90. The turbine 202 may be pro 
vided with a suitable inlet opening 22 capable 
of being attached by piping to a source of steam 
pressure such as from the boiler at one of the 
headers 83 or 84. Similarly, the turbines 42, 26, 
36 and 79 may be connected to the steam boiler 
by connecting a suitable pipe to said turbines 
from one of the headers of the boiler. A linkley 
erage System may be provided for connecting the 
throttle-valve control lever 96 to a throttle lever. 
in the driver's compartment 59 and since Such 
linkage is well known in the art it has been 
omitted to avoid confusion with the piping con 
necting the pulverizer with the burner. 

For a consideration of the operation of the in 
vention, attention is directed to Figs. 1 and 2 
Wherein it will be assumed that the locomotive 
is at rest and is unfired. The burner may be 
started in the manner of conventional finely di 
Wided fuel burners whereupon the Water in the 
boiler pipes 88 will be heated to a temperature 
to be converted into steam. After a sufficient 
Steam head has been obtained, the turbines 76 
may be started to cause the automatic feeding of 
lump coal from the reservoir 53 to the pulverizer 
7. Simultaneously, the turbines f26 and 36 
may be started to cause the forced draft through 
the boiler and burner and to likewise sup 



6. 
ply heated air to the circular casing O6. The 
finely divided fuel will be discharged from the 
pulverizer fl. f. and Will be blown into the burner 
pipe 40 by means of the blower 53 whereupon 
Continuation of the burner will create sufficient. 
steam head to operate the steam motors 30. The 
driver in the cab S9 may control the valve 96 
to regulate the amount of steam pressure to the 
motors and thereby increase or decrease the 
Speed as desired. The exhaust from the motors 
passes from the manifolds 2 to a steam exhaust 
pipe fl2 so that a portion of the steam may be 
Condensed within the well 63 which Water con 
densate is returned to the header 84 by means of 
the pump 9. Since there will not be a 100 per 
cent return of the steam to Water the remaining 
steam will find its way to the header 85 wherein 
it will be further condensed by flowing down 
Wardly through the pipes 89 and 90 so that 
when it reaches the lower headers 9 it may be 
returned to a rear storage tank 54. Cooling of 
the condenser pipes f89 and 90 is accomplished 
by the air circulating fans. 205 so that the main 
portion of the steam condensate will find its way 
back to the rear water chamber or compartment 
54 and will likewise be returned to the boiler: 84. 
by means of the pump 79. 
As the water in the rear reservoir 54 is used, 

it may be replenished from a water reservoir 43 
carried by the forward end of the locomotive 
so that the rear water chamber or reservoir may 
always be maintained full or at least to a height 
to cause an overflow to the pipe. f64 in the lower 
portion of the steam well 63. 

It is obvious that regulation of the pulverizers 
and fuel feed screw 66 may control the tem 

perature within the boiler by increasing or de 
creasing the amount of fuel consumption and the 
resultant heat therefrom. 

It is obvious that various changes in the details 
of Construction may be resorted to as well as de 
tails of control units and that the form of the 
invention herewith shown and described is to be 
taken as a preferred embodiment of the same and 
that various other changes may be made with 
out departing from the spirit of the invention 
Or the Scope of the subjoined claims. 
What is claimed is: 
1. A combined locomotive and fuel tender, 

Comprising a wheeled underframe, a boiler cen 
trally of Said frame having transversely disposed 
water tubes, a burner in the forward end of the 
boiler, a fuel reservoir spaced from and located 
forwardly of the boiler, means for feeding fuel 
directly to said burner including a screw con 
Weyor, means interposed between the rear end 
of the Screen conveyor and boiler and below the 
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level of the conveyor for pulveriking the fuel be 
fore admission to the burner, top and side en 
closure walls connecting the fuel reservoir and 
boiler, and a platform above the pulverizer ex 
tending between the boiler and fuel reservoir for 
providing a cab compartment space there 
ibetween. 

2. A combined streamlined locomotive, Com 
prising a wheeled frame having a dropped bot 
tom portion and a series of drive wheels cen 
trally located with respect to the frame, a boiler 
having transversely disposed water tubes con 
necting longitudinal headers, a burner in the for 
ward end of said boiler, said boiler being mount 
ed above the drive wheels, a fuel reservoir car 
ried by the front of the locomotive and spaced 
from the boiler to provide an intermediate cab 
Space, means in the fuel reservoir for feeding the 
fuel rearwardly to the burner, a fuel pulverizer 
located in said dropped bottom portion forwardly 
of the boiler and rearwardly of and below said 
feeding means to pulverize the fuel prior to its 
entrance to, the burner, a condenser located on 
the other end of the wheeled frame rearwardly 
Of the boiler to return the steam condensate to 
the boiler, said condenser comprising tubular 
conduit, members arranged in the air stream of 
Said locomotive, and top, bottom and side en 
closure walls for said cab space disposed above 
Said pulverizer. 

3. A combined locomotive and fuel tender 
comprising a wheeled underframe, supporting 
and drive wheels for the underframe, an engine 
On the underframe, a boiler having longitudinally 
extending headers, said boiler being centrally 
located on the frame and having transversely 
extending water tubes connected to said longi 
tudinally arranged headers, a burner in the for 
Ward end of the boiler directly presented to the 
Water tubes, a fuel reservoir for feeding fuel to 
said burner in the front of the locomotive spaced 
from the boiler to provide a driver's compart 
ment therebetween, a conveyor for feeding fuel 
from the reservoir to the burner, a fuel pulverizer 
positioned rearwardly of and below the fuel feed 
ing conveyor and located beneath said driver's 
Compartment, and a condenser mounted on the 
rear end of the combined locomotive and tender 
underframe adapted to condense and return the 
exhaust steam from the engine motor to the 
boiler, Said condenser comprising a series of 
tubular members arranged along the walls of the 
locomotive and disposed in the air stream thereof. 

AGNES GRAY, 
Administratriac of the Estate of Eduard Gray, 

Deceased. 


