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TED STATEs PATEN OEE ICE. 
: WILLIAM E. E. Goss, OF URBANA, ELLENOEs, 

LocoMoTIVE-ENGINE, 
1,235,62. specification of Letters Patent, Patented Aug. 18, 1918. 

Application aled May 21, 1916. Seriel No. 285,77e 
To aii upon it anay concern. 
Beit known that I, WILLIAM. F. M. Goss of Urbana, in the county of Champaign and 

State of Illinois, have invented a certain 
new and useful improvement in Locomo 
tive Engines, of which improvement the fol lowing is a specification. 
Myinyention, while particularly designed 

for application in locomotives operating in 
service at railroad terminals, which are gen 
erally of the type known as yard” or 
“switching' engines, is equally and desirably 
applicable in locomotives used in general 
road service. 
The growth of cities and the increase of 

railroad traffic incident to their development 
and maintenance, has, in recent years, en 
phasized the objectionable results of the 
operation of steam locomotives, which con 
sist in the discharge of smoke and dirt (part 
ticles of fuel and ash) from the stack, and 
the noise made by the exhaust blast. To 
overcome these objections, demands have 
arisen, in many localities, for the complete 
elimination of steam locomotives from 
terminal traffic, and the substitution of elec 
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tric propulsion therefor, which radical 
change, has, by reason of its high cost of 
installation and maintenance, thus far 
proved too expensive to be generally ac 
cepted as a means of removing the objections 
above noted. Consequently, the residents of 
cities continue to suffer the annoyance of 
smoke, dirt, and noise, which is now insep 
arably associated with steam locomotive 
operation. 8 
The object of my invention is to provide a 

draft appliance, adaptable to application, 
C 

d 
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without interference with existing accesso 
ries, in locomotive boilers of the present 
standard construction, in the operation of 
which appliance there shall be attained the 
substantial advantages of: (a), reducing by 
a more effective utilization of the draft in 
ducing capacity of the exhaust steam, the 
back pressure in the locomotive cylinders, 
and correspondingly increasing the efficiency 
of the propulsive action of the steam on the 
pistons thereof; (b), reducing the amount 
of visible smoke emitted, by a more perfect 
control of the draft action; (c), separating 
solid matter from the smoke, and preventing 
its discharge from the stack, whereby the 
percentage of dirt which is normally emitted 
is materially reduced; (d), economization of plied in a locomotive 

fuel by the utilization of solid material 
which, in ordinary operation, is wasted; (e) 
effecting the entire suppression of the noise 
of the exhaust; (f), insuring more effective 
blower action, when the locomotive is stand 
ing or drifting, and suppressing the noise of 
the ordinary blower, and; (g), providin 
for the ready and expeditious removal an 
replacement of the apparatus, as may, from 
time to time, become necessary or desirable 
for renewal or repair of its own members or 
of other accessories of the locomotive boiler. 
The improvement claimed is hereinafter 

fully set forth. In the accompanying drawings: Figure 1 

3D 

is a vertical longitudinal central section 
through the forward portion of a locomotive 
boiler of standard type, illustrating an ap 
plication of my invention; Fig. 2, a vertical 
transverse Section through the Smokebox, on 
the line a de of Fig. 1: Fig. 3, a vertical ion 
gitudinal central section through the exhaust 
connection, turbine casing, turbo-muffler, and 
draft fan; Figs. 4 and 5, vertical transverse 
Sections, on the lines, gy / and a 2, respec 
tively, of Fig. 3; Fig. 6, a rear view, in ele 
vation, of the draft fan; Fig. 7, a front view 
of the turbine casing, and; Fig. 8, a partial 
section through the fan housing, illustrating 
the addition of a spark arresting netting. 

Referring descriptively to the specificem 
bodiment of my invention which is herein 
exemplified, it is illustrated as applied in a 
locomotive boiler of the present standard 
type, in which the shell or waist, 1, is trav 
ersed by a plurality of fire tubes, 2, which 
extend from a firebox at the rear, which is 
not shown, to a smoke box, 4, connected, in 
the usual manner, to the shell, 1, of the 
boiler. The forward end of the smoke box 
is closed by a front, 4", having a door, 4, 
closing an opening in the front through 
which access is afforded to the interior of E. 
smoke box, for the insertion and removal of 
members contained therein, and in the for 
ward portion of the shell, is a superheater 
header, 5 superheater pipes, 5*, steam pipe, 
6, etc. The Smoke box is supported on 
cylinder saddles, 7, in the usual manner, and 
is provided at top, with the usual passage, 
open to the stack, 8, through which the 
waste gases of combustion are discharged to 
the atmosphere. 

In the practice of my invention, as ap 
oil. of the type 
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above described, the ordinary vertical ex- boiler. A suitable drainage port, 10, (one 
haust pipe, and exhaust tip or nozzle, are 
substituted by a turbine casing, and a con 
nected “turbo-muffler,' the construction of 
which, and their relation to the locomotive 
cylinders and boiler will now be described. 
The turbine casing, 9, is an annular casting, 
located substantially concentric with the 
cylindrical wall of the smoke box, the rear 
end of which casting is flanged, and is 
connected by bolts to the flanged front of a 
hollow turbo-muffler, 10, which is prefer 
ably made in two sections, bolted together 
in its horizontal axial plane, and is in the 
form of a frustum of a cone, having its 
smaller end, which is at its rear, slightly 
beveled or flared outwardly, as most clearly 
shown in Fig. 3. Lateral longitudinal 
downwardly projecting legs, 10", are formed 
on the turbo-muffler, and are connected, de 
tachably, as by bolts, and nuts, to vertical 
standards, 10, extending longitudinally in 
the smoke box and secured to the cylinder 

25 saddles, 7. The smoke box door 2E made of sufficiently large diameter to enable 
the turbine casing and connected turbo-muf 
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secured to, the turbo-muffler, and covered 

fler to be passed through it, for insertion in, 
and removal from, operative position as de 
sired. --- 

An exhaust supply passage, 9", which is 
open at its lower end, is bolted to the front 
of the turbine casing, 9, the lower end of 
said passage being connected to a short 
curved exhaust connection elbow, 7, which 
communicates, in the manner of an ordinary 
exhaust pipe, with the exhaust passages of 
the cylinder saddles. An exhaust discharge 
plate, 10, is fixed to the rear end of the 
turbo-muffler, being preferably, as shown, 
cast integral therewith and connected there 
to by ribs, 10, at such a distance therefrom 
as to provide a space which is open to an 
annular discharge passage interposed be 
tween the shell of the turbo-muffler and a 
flange, 10, projecting from the adjacent 
side of the discharge plate, and curved in 
conformity with the end of the turbo-muf 
fler, as shown in Figs, 3 and 5. 
An operating shaft, 12, is journaled in 

bearings, 10", 10, in the turbo-muffler, 10, 
and a steam turbine, 13, which may be of 
any suitable known and preferred construc 
tion, is fixed on the forward end of said 
shaft. A draft fan, 14, is fixed on the rear 
end of the operating shaft, and a thrust 
bearing, 10, is supported on the turbo muf 
fler, between the journal bearings, 10, 10'. 
The journal and thrust bearings are in 
closed in a recess formed in a central sup porting standard, 10", cast integral with or 
by a cap 10', an oil receptacle being there 
by formed, to which lubricating material 

85 
may be supplied through a pipe, 19, lead 
ing from a source of supply exterior to the 

or more) is formed at the larger end of the 
turbo-muffler. 

Exhaust steam is supplied to the buckets 
of the turbine, 13, when the locomotive is 
running with open throttle, from the con 
nection elbow, 7, and supply passage, 9, 
through a plurality of ports, 13, formed in 
the real wall of the passage, 9, and disposed 
in a circle concentric with the operating 
shaft. For the purpose of operating the 
turbine when it is desired to increase the 
draft. in periods in which the locomotive is 
standing or dripping, a valve controlled 
blower pipe, 15, is led from the steam space 
of the boiler into the turbine casing, 9, said 
pipe being open to the buckets of the turbine 
through supplemental ports, 13, in the rear 
wall of the passage, 9°. . 
The portions of the smoke box, 4, in 

front and in rear, respectively, of the draft 
fan, 14, are separated by a partition or fan 
housing, 16, which closely surrounds the 
rear end of the draft fan, and is open cen 
trally thereto. The fan housing is for 
wardly curved or inclined, and at its for 
ward end, is inwardly recurved, as shown 
in Fig. 1 its inwardly curved portion form 
ing a baffle and constituting the wall of an 
annular peripheral chamber, 16, into which 
dust or solid matter, discharged from the 
boiler tubes, is driven by the centrifugal 
force generated by the revolutions of the 
draft fan. As will be readily understood, 
the space within the Smoke box, in front. 
of the fan housing, 16, will, when the loco 
motive is in operation, always be subject to 
pressure greater than that of the atmosphere 
and the space in rear of said housing, to 
pressure less than that of the atmosphere, 
the difference in pressure being due to the 
action of the draft fan. A delivery nozzle, 
16, projects from the lower portion of the 
chamber, 16, through the shell of the smoke 
box, and a delivery pipe, 17, leads from 
said nozzle to any preferred receptacle, 
which may be the firebox of the boiler, the 
ash pan, or a box or casing from which 
the delivered solid matter may be with 
drawn from time to time as may be re quired. 
The space between the chamber, 16, and 

the turbo blower, which is open to that for 
Ward of it in the smoke box, may, if ren 
dered desirable by exceptional conditions, 
or required by legal enactment, be closed 
by a sheet of netting or perforated plate, 
18, as indicated in Fig. 8. 
In the operation, of the appliance, when 

the locomotive is running under steam, i. e. 
with its throttle open, all the exhaust steam 
from the cylinders is delivered to the tur 
bine, 13, which, with the connected draft 
fan, 14, is thereby rotated. The centrifugal 
action of the wings of the fan, upon the 
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products of combustion passing out of the 
tubes of the boiler, draws the gaseous and 
solid matters of the products to and 
through the central opening of the parti 
tion, 16, and into the circumferential cham 
ber, 16, thereof. The gaseous constituents 
are forced by the fanthrough the annular 
space between the wall of the chamber and 

tion drop to the bottom of the chamber, 16", 
5 

the turbo-muffler, into the smoke box space 
which is forward of the housing, from 
which they are continuously discharged to 
the atmosphere. The dust and solid mat 
ter contained in the products of combus 

from which they are also continuously dis 
charged through the nozzle, 16, and de 
livery pipe, 17. The exhaust steam from 
the turbine fills the space within the turbo 
muffler, 10, and thence escapes, in a quiet 

2 continuous outflow stream through the an 
nular discharge passage between the turbo 
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steam to the pipe, 15. 

muffler and the flange, 10°, of the end plate, 
10°, to the smoke box, and therefrom to the 
atmosphere, through the stack. If the con 
dition of the fire should be such as to re 
quire artificial draft when there is no ex 
haust from the locomotive, which is the 
case when standing or drifting, the turbine 
and draft fan are started, at greater or less speed as required, by the admission of boiler 

turbine through the blower 
Among the operative advantages, the fol 

lowing may be noted. The exhausting ac: 
tion of the draft fan upon the products of 
combustion, causes the actual value of the 
negative and positive pressures in the smoke 
box, as measured from atmospheric pres 
sure, to be less than in ordinary practice. 
Thus, the reduction of pressure in the space 
in rear of the fan housing need be only 
sufficient to draw the products of combus 
tion through the boiler tubes and the cen 
tral opening of the fan housing, and the 
excess of pressure in the space forward of 
the fan housing need only be sufficient to discharge the intermingled gaseous prod 
ucts of combustion and exhaust steam 
through the stack, at sufficient velocity to 
carry the issuing column clear of the loco 
motive. As a result of this arrangement, 
the problem of maintaining the smoke-box 
against leakage, as compared with present 
practice, is simplified. The stearn turbine 
and fan constitute a more efficient device 
for utilizing the energy of the exhaust steam 
in creating draft than the exhaust pipe and 

common in present practice, and from 
this fact there results, a reduction of back 
tip 

pressure in the locomotive cylinders and a 
corresponding economy as compared with 
the present practice. Another material fea 
ture of advantage is found in the complete 
elimination of the harsh noise of the ordi 
nary exhaust and of the ordinary blower, 

and the minimization of liability to the dis 
charge of smoke, and especially of solid 
matter, to the atmosphere, with the capacity 
of the utilization of the unconsumed parti 
cles of fuel by their return to the fire-box. 
Again, the operating shaft and its bearings 
being, when operating, inclosed in exhaust 
steam, they are protected from deteriora 
tion by the action of the high temperature 
of the front and gases. The capacity of 
ready removal. and replacement of the 
turbo-muffler and its attachments is also a 
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feature of much practical value, as upon 
detaching the connections with the exhaust 
connection and supports, which can be read 
ily and quickly done, the turbo-muffler and 
related parts can be slid, upon the supports, 
out of the smokebox, thus affording ready 
access to the superheater and front tube 
sheet whenever required. 

I claim as my invention and desire to se 
cure by Letters Patent: 

1. The combination, with a locomotive 
boiler, of means, located in the smoke box 
thereof, for exhausting products of combus 
tion from the boiler tubes; means for con 
ducting the exhaust steam from the cylin 
der exhaust passages of the locomotive to 
said exhausting means; and a partition in 
the smoke box, having a passage through 
which the products of combustion are drawn 
by the exhausting means, in their traverse 
to an atmospheric discharge passage. 

2. The combination, with a locomotive 
boiler, of means, located in the smoke box 
thereof, for exhausting products of combus 
tion from the boiler tubes; means for con 
ducting the exhaust steam from the cylinder 
exhaust passages of the locomotive to said 
exhausting means; a partition in the smoke 
box, having a passage through which the 
products of combustion are drawn by the 
exhausting means, in their traverse to an 
atmospheric discharge passage; and a pe 
ripheral chamber at the front of said par 
tition, n, communicating with the passage 
thereof. 
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3. The combination, with a locomotive 
boiler, of means, located in the smoke box thereof, for exhausting products of combus 
tion from the boiler tubes; supports, fixed 
in the smokebox, to which said exhausting 
means are detachably connected; a door con 
trolled opening in the smoke box front, of 
diameter sufficient to permit the insertion 
and removal of the exhausting means in and 
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from the smoke box; and a detachable con 
nection from the cylinder exhaust passages 
of the locomotive to the exhausting, means. 

4. The combination, with a locomotive 
boiler, of means, located in the Smokebox 
thereof, for exhausting products of combus 
tion from the boiler tubes; means for con 
ducting the exhaust steam from the cylin 
der exhaust passages of the locomotive to 
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said exhausting means; a partition in the 

O 

5 

smoke box, having a passage through which 
the products of combustion are drawn by 
the exhausting means, in their traverse to 
an atmospheric discharge passage; a pe 
ripheral chamber at the front of said par tition, communicating with the passage 
thereof; and a delivery passage leading out 
of said chamber. 

5. The combination, with a locomotive 
boiler, of means, located in the Smokebox 
thereof, for exhausting products of combus 
tion from the boiler tubes; means for con 
ducting the exhaust steam from the cylin 
der exhaust passages of the locomotive to 
said exhausting means; a partition in the 
smoke box, having a passage through which 
the products of combustion are drawn by 
the exhausting means, in their traverse to 
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at the end of the turbo-muffler 

an atmospheric discharge passage; and a 
valve controlled conduit for supplying 
steam from the boiler to the exhausting 
e.S. . - 

6. The combination, with a locomotive 
boiler, of a casing or hollow turbo-muffler, 
supported in the smoke box thereof, an Op 
erating shaft, journaled in said casing; a 
turbine casing fixed to one end of the turbo 
muffler; a steam turbine fixed on One end 
of the operating shaft and rotatable in the 
turbine casing; a draft fan fixed on the 
opposite end of the operating shaft; means 
for conveying exhaust steam from the cylin 
der exhaust passages of the locomotive to 
the turbine casing; and an exhaust passage 

farther from 
the steam turbine. . . . . . 

7. The combination, with a locomotive 
boiler, of a casing or hollow turbo-muffler, 
which is open at its ends and is supported 
in the smoke box of the boiler; an operating 
shaft journaled in said casing; a turbine 
casing fixed to one end of the turbo muffler; 
a steam turbine fixed on one end of the op 
erating shaft and rotatable in the turbine 
casing; a draft fan fixed on the opposite 
end of the operating shaft; means for con 
veying exhaust steam from the cylinder ex 
haust passages of the locomotive to the tur 
bine casing; and an exhaust discharge plate 
fixed to the turbo-muffler between the draft 
fan and its adjoining open end. 

8. The combination, with a locomotive 
boiler, of a casing or hollow turbo-muffler, 
which is open at its ends and is supported 
in the smoke box of the boiler; an operat 
ing shaft journaled in said casing; a turbine 
casing fixed to one end of the turbo-muffler; 
a steam turbine fixed to one end of the op 
erating shaft and rotatable in the turbine 
casing; a draft fan fixed on the opposite end 
of the operating shaft; means for conveying 
exhaust steam from the cylinder exhaust 

said partition. 
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passages of the locomotive to the turbine 
casing; an exhaust discharge plate fixed to 
the turbo muffler between the draft fan and 
its adjoining end; and an annular flange projecting Fo said plate and encircling 
the adjoining end of the turbo-muffler but 
spaced away therefrom. 

9. The combination, with a locomotive 
boiler, of a casing or hollow turbo muffler, 
Supported in the smokebox of the boiler; an 
operating shaft journaled in the turbo muf 
fier; a turbine casing fixed to one end of the 
turbo-muffler; a steam turbine fixed on one 
end of the operating shaft and rotatable in 
the turbine casing; a draft fan fixed on the 
opposite end of the operating shaft; means 
for conveying exhaust steam from the cylin 
der exhaust passages of the locomotive to 
the turbine casing; a thrust bearing fixed 
to the turbo muffler, in which the operating 
shaft rotates; a cap covering said thrust 
bearing and the journal bearings of the 
shaft; and forming the closure of an oil re 
ceptacle; and a lubricant supply pipe deliv 
ering into the space below said cap. 

10. The combination, with a locomotive 
boiler, of two longitudinally extending 
standards fixed in the smoke box thereof; a 
casing or hollow turbo-muffler, having down 
Wardly projecting legs, connected detacha 
bly to said standards, an operating shaft 
journaled in said casing; a turbine casing 
fixed to one end of the tibo muffler a steam 
turbine fixed on one end of the operating 
shaft and rotatable in the turbine casing: 
a draft fan fixed on the opposite end of the 
operating shaft; an exhaust connection el 
bow, communicating with the cylinder ex 
haust passages of the locomotive; an ex 
haust supply passage casting attached to the 
turbine casing and connected detachably to 
said elbow; and a smoke box front, having 
a door controlled opening of diameter suf 
ficient to permit the passage through it of 
the turbo muffler, and connected members. 
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11. The combination, with a locomotive 
boiler, of a partition extending across the 
smoke box thereof, between the front tube 
sheet and the stack, and having a through 
passage; means, located in the smoke box, 
forward of said partition for exhausting 
products of combustion from the boiler 
tubes through said passage; means for con 
ducting the exhaust steam from the cylin 
ders of the locomotive to said exhausting 
means; and means for discharging said ex 
haust steam into the smoke box, forward of 

WILLIAM. F. M. GOSS. 
Witnesses: 

J. S.NowDEN BELL, 
EDWARD A. WRIGHT. 
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