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signors to C-S Engineering Company, Engle 
wood, N. J., a corporation of Delaware 

Application November 7, 1931, Serial No. 53,618 
20 Claims. 

This invention relates to locomotives and is 
more eSpecially concerned With the front end 
structure thereof, i. e., the front end of the boil 
er, a fan drafter, feed water heater, stack and 
Other parts constructed in a new and improved 
manner or arranged in a novel relationship. 
Generally considered, the present invention 

has in view increasing the eficiency of the loco 
imotive as a whole and also the disposition of 
Various parts in the front end in Such manner 
that maximum convenience and adaptability are 
afforded in initial construction or installation as 
Well as in SubSequent inspection or repair. 
More specifically, the present invention has in 

View the construction and application of a rela 
tively large capacity fan drafter unit arranged 
in such maniner as to cooperate conveniently 
with other parts or elements of the locomotive 
front end without encroaching on the restricted 
or limited space of the Smoke box or front end 
and without unduly complicating or crowding 
the internal Structure thereof. The foregoing 
advantages are attained by means of a construc 
tion which has the additional advantage of be 
ing applicable or adaptable to a large range of 
Smoke box sizes or types. Without encountering 
many difficulties which have been met hereto 
fore, particularly from complication of the parts 
Within the Smoke box or interference of One 
element or mechanism thereof with another. 
The invention further has in view relative dis 

position of a fan drafter mechanism and a boil 
er feed Water heater in a convenient manner 
so that these units do not interfere With each 
other or with any other portions of the inter 
nal structure of the Smoke box. 

Still further, in accordance with the present 
invention, the drafting mechanism is arranged 
with the bearings for the rotating parts there 
of disposed at opposite sides of the boiler shell, 
with the result that they are readily accessible 
for purposes of inspection, lubrication or repair, 
and, in addition, are well protected from the 
heat of the gases passing through the Smoke box 
and the drafter. This invention further makes 
provision for the circulation of air in the vicinity 
of these bearings, the circulation being accorn 
plished or effected by the fan members of the 
drafter. 

Additional advantages of the arrangement of 
fan drafter with a transversely extended axis 
and bearing means therefor at . opposite sides 
of the locomotive will be apparent when it is 
considered that, with Constructions heretofore 
adopted, one or more bearings for the rotatable 

(C. 110-162) 
parts were frequently disposed interiorly of the 
Smoke box or, at least, in some position which 
resulted in lubrication complications or in un 
due Subjection of the bearings to the high gas 
temperatures in the box. Other arrangements 
heretofore adopted have employed rotating fan 
parts mounted at an end of an axis spindle or 
shaft, with the result that the shaft bearing 
means afforded Support at one side of the rotat 
ing fan parts only. On the other hand, in ac 
Cordance With this invention, the bearings are 
not Only conveniently located for purposes of in 
Spection and the like as well as protection from 
heat, but, in addition, are arranged to provide 
Support for rotating fan parts at either side 
thereof, i. e., toward the ends of the axis shaft 
Or Spindle. A much more stable and Smooth 
running construction is provided in this way. 

Additionally, the present invention contem 
plates a novel disposition of the fan drafter, 
housed partly within the boiler shell and part 
ly Within a Supplementary casing projecting for 
wardly therefrom, the rotary members, includ 
ing the fan runners, being mounted for rotation 
on an axis extended transversely or laterally 
of the boiler. In this Way a Central and upward 
discharge of the products of combustion results 
from the mere extension, vertically upwardly, 
of one or more discharge passages which are 
tangent to the fan runner or runners. Friction. 
losses which have been encountered heretofore 
where the discharge passages from the fan run 
ners were curved, beyond the point of tangency, 
are eliminated. Heretofore, in view of the man 
ner of mounting drafting fans or mechanisms 
in locomotive smoke boxes, it has been necessary 
to employ more or less extended and circuitous 
exhaust passages in Order to provide a central 
discharge upwardly at a suitable point. 
A further advantage of applicants' arrange 

ment of tangential discharge passages extended 
directly upwardly, lies in the fact that the gas 
Velocity is maintained at a higher value. This, 
of course, is of Substantial advantage in raising 
or clearing the smoke Substantially above the 
locomotive cab. At this point it should also be 
observed that, in accordance with the present 
invention, the forward portion of the housing or 
casing for the fan unit is rounded to provide a 
stream-lined effect. This further enhances the 
discharge or projection of the gases upwardly to 
clear the locomotive cab. 
As another object the present invention con 

templates a movable mounting for the fan drafter 
which is preferably arranged to permit swinging 
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of the drafter, as a unit, outwardly and to one 
side of the Smoke box. This mounting is ad 
vantageous not only for purposes of inspection 
and repair of the drafter itself but also as it 
greatly facilitates access to other elements dis 
posed internally of the box. For example, re 
moval and replacement of boiler and Superheater 
tubes is greatly facilitated, this having been par 
ticularly troublesome in many front end con 
structions heretofore employed in which fan 
drafters were used. 
The casing for the fan drafter of this inven 

tion, being Substantially spherical at least in its 
for Ward portion, lends itself readily to construc 
tion in two or more casing parts which may be 
separably secured to each other. As a result, 
access to the interior of the casing, i. e., to the 
fan runners, driving means, etc., is greatly facil 
itated, it being noted that the internal fan parts 
and the like are preferably arranged for removal 
from the casing after separation of the parts 
thereof. Still further, in the preferred arrange 
ment, the fan parts proper, including the runners, 
driving means and supporting bearing structures, 
are associated with a single axis structure so that 
this structure together with its associated parts 
may be removed from the casing as a unit and, 
further, without disturbing various inlet and dis 
charge passages. 
The present invention also includes construc 

tion of a drafter in Such manner that either inter 
nal or external steam connections may be em 
ployed between the exhaust cavities of the cylin 
der valves and the fan driving means, the inter 

5. nal connections, however, being preferable. With 
respect to the matter of steam connections, at 
tention is also called to the fact that the drafter 
of the present invention cooperates neatly with 
a Smoke box in Which an arcuate or Semi-circu 
lar feed water heater is employed without pro 
ducing interference between steam connections to 
the heater and to the fan driving means. 
Another object which might here be noted is 

the extension of the gas or Smoke discharge pas 
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Sage or paSSages upWardly through a stack struc 
ture Which is renovably mounted on the drafter 
Casing. This feature is of advantage as it pro 
vides for the application of stacks of different 
height or passage configuration with the result 
that the drafter unit is adaptable to a wide vari 
ety of locomotives each one of Which may have 
Somewhat different characteristics requiring 
Somewhat different stack arrangements. 
This invention also has in view the utilization 

of a pair of fan runners mounted on the trans 
verse axis hereinbefore referred to and having 
driving means therefor in the form of a steam 
turbine disposed between the pair of runners. 
This arrangement is highly desirable in obtain 
ing relatively high capacity Without encroaching 
upon the very limited Space of the Smoke box. 
Still further, with the turbine disposed between 
a pair of fan runners (all three of these parts 
being mounted on the transverse axis) the ex 
haust steam is conveniently discharged upwardly 
through the stack structure in a passage which 
is disposed intermediate the gas discharge pas 
sages extending from the runners. In this con 
nection, it should be noted that the separation 
of the steam discharge from the gas discharge 
permits conducting the exhaust steam away from 
the stack to a suitable condenser Where the loco 
motive is of the condensing type. 
The driving turbine of this invention also en 

bodies advantageous features, among which 

2,064,126 
might be mentioned general compactness result 
ing in large part from a novel arrangement of 
interfitting or complementary supply and exhaust 
steam passages therefor. 
How the foregoing objects and advantages are 

obtained together with others which will occur to 
those skilled in the art will be more apparent from 
a consideration of the following discussion mak 
ing reference to the accompanying drawings, in 
Which 

Figure 1 is a side view of the front end of a 
locomotive embodying various features of the 
present invention; the locomotive smoke box, as 
well as a feed water heater recessed therein, be 
ing shown substantially in vertical section; 

Figure 2 is a front view of the locomotive illus 
trated in Figure 1; 

Figure 3 is a vertical sectional view through 
the fan drafter casing of the present invention, 
the view being taken substantially as indicated 
by the section line 3-3 on Figure l; 

Figure 4 is a top plan view of certain portions 
of the apparatus appearing in Figure l within 
the smoke box, this view illustrating the boiler 
shell, as well as certain baffle and tube plates, in 
section; 

Figures 5 and 6 are sectional views of fan 
drafter parts taken substantially on the section 
lines 5-5 and 6-6 of Figure 3; and 

Figure 7 is a perspective view of the forward 
portion of a locomotive illustrating a modified 
application of the fan drafter of the present in 
vention thereto. 
In making reference to the drawings in gen 

eral, it should be noted that We have indicated 
a locomotive Smoke box by the reference letter 
A, this box being formed as by means of en 
closing plates 6 which, in effect, constitute an 
extension of the boiler shell . 
each side of the Simoke box the main engine cyl 
inders 8 are arranged substantially in the usual 
manner with dry pipes 9 extended out of the 
box to the cylinder valve chestS 9. 

In accordance with the present invention, in 
place of the usual smoke box door, we have * 
mounted and positioned a fan drafter generally 
indicated by the reference letter B, the mount 
ing, as seen especially in Figures 1 and 2, includ 
ing hinge members , associated with the for 
ward or front edge of the Smoke bOX structure, 
and cooperating hinge members 2 which are se 
cured to the fan drafter casing member 3. Suit 
able hinge pins 4, of course, are also provided. 
As seen most clearly in Figures 1, 2, and 7, the 
casing member 3 serves to Support a cooper 
atting and substantially hemispherical inenber 
5. These two parts 3 and 5 may suitably be 

secured to each other by means of cooperating 
flanges 6 and bolts 7. Still further, in the 
preferred arrangement, these two casing parts 
are pivoted to each other in their upper portions 
as by means of pairs of cooperating apertured 
ears 8 and 9, pivot pins 20 being employed to 
pivotally connect each pair. Various advantages 
of this pivotal connection of the casing members 
3 and 5 Will be considered more in detail here 

inafter. 
Also as best seen in Figures 1, 2, and 7, the 

casing part 5 has a portion of the stack struc 
ture formed integrally therewith as indicated at 
21, this portion being rounded or faired into 
the spherical outside shape or form of the mem 
ber 5. The stack is preferably completed by 
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2,064,126 
which is suitably joined to the portion 21 as by Figure 3, are mounted at either side of a cen 
means of cooperating flanges 23 and 24. 

Before considering Figure 3 in detail, atten 
tion is called to the fact that this figure in 
cludes a showing of the drafter parts mounted 
within the casing member 5. In gaining access 
to the interior of the drafter casing by separa 
tion of the portions 3 and 5, however, upward 
swinging of the part 5 on the pivot 20 will leave 
the drafter parts mounted in and Secured to the 
casing member 3 by virtue of the attachment of 
the supporting bearings to this casing member 
as pointed out hereinafter. 
In this figure it will be seen that the Various 

drafter parts are illustrated in vertical Section, 
and also that the drafter unit includes a central 
axis or spindle structure 25 which is extended 
generally transversely or laterally of the Smoke 
box and boiler shell, the shaft being disposed 
and mounted in the casing formed by the parts 
3 and 5 forwardly of the front edge of the 
smoke box proper. At each end of this shaft 
we have provided a supporting bearing struc 
ture including normally fixed members 26 which 
are removably mounted, partly in each casing 
member 3 and 5, as by rabbetting indicated at 
27. These bearing mounting parts may Suitably 
be secured to the casing member 3 by means 
of apertured ears 64 and bolts 65 (see Figs. 1 and 
2). As clearly seen in Figure 3, the shaft 25 
and the members 26 are arranged substantially 
at the joining point or line between the casing 
elements 3 and 5, so that upon separation of 
the casing elements, the rabbetted joints 2 per 
mit withdrawal of the supporting members 26 
along With the axis Structure. 
The elements 28 are provided with apertures 

28 at the inner ends thereof, preferably of a 
diameter slightly greater than that of the shaft 
portions 29 which project through these aper 
tures. The shaft bearings are preferably of the 
ball bearing type, shown at 32, and include outer 
races 30 which are rigidly positioned With re 
spect to the members 26 as by means of bracket 
parts 3i. The inner races 33 are, of course, di 
rectly associated with the central shaft. In 
accordance with this invention these main shaft 
bearings are arranged for lubrication by means 
of floating rings 34 which are arranged for 
movement around the part 35 and which are of 
sufficient dimensions to extend downwardly into 
the oil reservoir 36 which is formed within the 
bearing box or closure 37. The outer side of 
each bearing box may have an inspection or re 
pair aperture suitably closed by a cover plate 
38. It will be observed that bearings arranged 
in the manner herein disclosed are readily ac 
cessible from the exterior of the Smoke box and 
fan drafter housing and, in addition, are Well 
protected from the heat of the gases passing 
through the box and drafter. Still further, the 
bearing location externally of the casing parts 
3 and 5 results in their subjection to cooling 
air currents during movement of the locomotive. 

; In accordance with the present invention, how 
ever, provision is made for a more positive circu 
lation of air in the vicinity of these bearings and 
their associated lubricant reservoirs. As illus 
trated herein, the means employed for this pur 
pose include formation of the openings 28 in the 
members 26 of somewhat larger diameter than 
the shaft parts 29. Air may, therefore, be drawn 
in through these openings 28 by the fan runners 
which are indicated generally by the reference 
numerals 39-39. These runners, as appears in 

i. e., adjacent to the elbow 5. 

trally arranged turbine driving means generally 
indicated at 40. The fan runners preferably have 
gas passages formed therein as indicated at 4 
and 42 each having an axially directed inlet 
opening and a radially directed discharge open 
lig. 

3. 

The fact that the openings 28 in the members 
26 communicate with the interior of the Smoke 
bOX results in forced draft of air from the ex 
terior of the fan casing around the bearings 32 
and their housings 37 and into the interior of 
the fan casing. This air draft or suction around 
the bearingS is especially strong and effective in 
View of the fact that the fan runner passages. 4 
have their inlet openings disposed adjacent to 
the Openings 28 in the members 26. 
AS Seen in Figures 3 and 5, each fan runner has 

oppositely curved passages 4 and 42, respective 
ly, all arranged for radial discharge and for axial 
intake at opposite sides. Each runner, further 
more, is provided With a substantially volute or 
Scroll shaped passage or chamber for the radially 
discharged gases. This passage, in accordance 
with the present showing, is formed by means of 
Wall members A3 and increases in size from a 
point forwardly of the associated runner adjacent 
its tangential discharge, upwardly over the run 
ner, then downwardly at the rear thereof and 
finally upwardly from the point of tangency into 
the stack structure 2 and 22. These passages 
are indicated by the reference numerals 44. The 
Stack Structure, furthermore, preferably includes 
division plates 45 which serve to define three 
Stack paSSages 46 and 47-47. Each one of the 
passages 47, of course, communicates or merges 
With the tangential discharge from the scroll 
passage 44 of one fan. 

Referring now to Figures 1, 4, and 5, it will be 
Seen that, as here shown, the gases and products 
of combustion in the Smoke box pass forwardly 
from the boiler flues and have access to both 
sides of each one of the fan runners, the cooper 
ating Scroll casings 43 for these runners being 
fragmentarily indicated in Figure 4. 
AS above noted, the driving mechanism for the 

fan runners preferably takes the form of a steam 
turbine which derives its operating fluid from 
the exhaust cavities of the main valves O. In 
Figure 1, a connection 48 is extended upwardly 
from the saddle 49 into a chamber 50 disposed 
Within the Smoke box just above the bottom 
thereof. It will be understood, of course, that 
the exhaust cavities of the cylinders f O are pro 
Vided with Suitable conduits or communications 
extending inwardly through the saddle 49 to the 
passage 48. From the chamber 50 the exhaust 
Steam is conducted through the elbow 5 into the 
passage 52 (see Fig. 6) formed by walls 53, 59, 
and 59a, the latter two walls being referred to 
more in detail herebelow. This passage 52, in 
accordance With the form of invention disclosed 
in Figures 1 to 6 inclusive, is of greatest cross 
Sectional area at the point 55 (see Figs. 1 and 6), 

Passage 52, fur 
thermore, diminishes in cross sectional area from 
the point 55 to a point diametrically opposite 
thereto (see Fig. 6). At the point 55 the casing 
53 is joined to the elbow 5 by means of a flanged 
and separable connection indicated at 55a. 

It will be noted that with these various pas 
Sages constructed as brought out above, the inlet 
and exhaust paSSages for the turbine (indicated 
at 52 and 58, respectively) are complementary to 
each other, that is, they interfit with the large 
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4. 
portion of one adjacent the small portion of the 
other and Vice versa. The division Walls Such as 
indicated at 59 and 59d, of course, Serve to Sep 
arate or define the chambers 52 and 58 within 
the casing walls 53. This arrangement of pas 
sages and the steam flow therein will readily be 
understood from inspection of Figure 6, in which 
the arrows indicate steam flow direction. 
Steam is delivered from the passage 52 to the 

turbine blades 56 through suitably directed no2 
zles or passages 5. The steam collecting and 
discharge chamber for the turbine is indicated 
by the reference numeral 58 and, as best seen in 
Figure 6, is of relatively large and Small cross 
sectional area at points respectively adjacent the 
small and large portions of the Supply cavity 
52. 
In Figures 3, 5, and 6, it will be observed that 

the various gas and Steam passages which are de 
fined by the walls or casings 43, 53, and 59 are 
formed as a part of the general fan housing ele 
ments 3-5. In the preferred arrangement, 
furthermore, the various gas and Steam paSSages 
are formed by means of enclosing Wall members 
or casings which are split or separated along the 
line on which the two casing parts 3 and 5 are 
joined to each other. Therefore, each passage 
for gas or steam is formed partly by defining 
Wais which are associated with the two fan cas 
ing elements 3 and 5 and which interfit or reg 
ister with each other when the elements 3 and 
5 are secured together in normal operative po 

sition. The splitting of these passages in this 
manner is provided in order to permit removal 
of the axis structure 25 and all the partS aSSO 
ciated therewith, as a unit, upon separation of 
the two casing halves 3 and 5. With this in 
mind, the turbine diaphragm plates 60 and 6, 
which are centrally apertured to receive the shaft 
25, have rabbetted connection or engagement 
With the casing 53 as indicated in Figure 3 at 
62 and 63. These diaphragm plates, between 
which the rotor 54 is mounted, are, therefore, re 
movable with the central axis mechanism. 

In Figure 1 we have illustrated an application 
of the fan drafter unit above described to a 
smoke box structure in which a feed Water 
heater 66 is mounted. The heater here shown is 
substantially arcuate or semi-circular in form 
and is disposed in an arcuate chamber 67 within 
the smoke box shell adjacent the front end there 
of and shielded from the cinders and gases by 
the portion or plate 6a of the Smoke box shell. 
The steam connections to the heater preferably 
include those indicated in Figures 1 and 2 at 
68, these connections being extended from the 
exhaust cavities of the valves 0 upwardly to the 
legs of the heater on each side of the locomotive 
(see 69 in Fig. 1). The heater may also include 
a vacuum breaking pipe TO which is extended up 
wardly therefrom to terminate adjacent the stack 
22. This pipe 70 is also jointed as indicated at 

to facilitate opening or separation of the 
drafter casing parts 3 and 5 or Swinging of the 
entire drafter unit on the hinges -2. A 
water connection pipe 79 is also indicated in 
Figure 1 extending forwardly to a heater leg. 
In connection with the relative disposition of 

the arcuate heater 66 and the drafter unit, at 
tention is called to the fact that these parts 
neatly cooperate with the Smoke box structure to 
occupy a minimum amount of Space and also to 
utilize the space occupied in the most efficient 
manner. The net result, of course, is to sub 

2,064,126 
stantially eliminate interference of these parts 
With others disposed internally of the Smoke box 
and to admit of direct endwise Withdrawal of 
Superheater units. 

In Figure 1 we have also shown portions of the 
usual boiler flues 72 and 3, these flues terminat 
ing in a suitable plate or sheet 74 disposed trans 
versely of the boiler shell. We have also here 
shown a superheater header 75 and superheater 
units or tubes 6 extended into the flues 2 sub 
stantially in the usual manner. The header 75, 
of course, has communication with the dry pipe 
9 and the tubes of the superheater are enclosed 
as by the casing 7. At its lower end the cas 
ing 77 is provided with a gas flow control valve 
78 which may be automatically movable under 
the influence of draft created by the fan or which 
may be operated by a pressure controlled piston 
in accordance with various mechanisms hereto 
fore adopted. 

Additionally, in accordance With the present 
invention, provision is made for cinder collec 
tion and separation. As shown in Figure 1, 
baffle members 80 are arranged to collect cinders 
in the pockets 8 to be blown therefrom by means 
of the device indicated generally at 82 rearwardly 
and into the locomotive fire box through the tubes 
83. This device forms no part of the present 
invention, per se, one such device being described 
and claimed in the Copending application of 
Eugene L. Schellens, Serial No. 454,020, filed May 
20th, 1930, now Patent No. 1,197,751, issued April 
16, 1935. It should be observed, however, that in 
accordance with the present invention the cinder 
collecting pockets and their associated ejectors 
are conveniently disposed one at each side of 
the central exhaust steam connection 5. With 
the arrangement shown, furthermore, much more 
adequate space or room is provided for devices 
of this character than has been possible with 
fan drafters and smoke box arrangements here 
tofore employed. 

Still referring to Figure 1, attention is called 
to the provision of the hand hole cover 84 at the 
top of the Snoke box and Spaced just behind or 
rearwardly of the heater casing 67. This opening 
permits ready and Convenient access to any of 
the various devices disposed internally of the 
Smokebox in a manner Which is not possible With 
the usual locomotive Smoke box and stack ar 
rangement. . 
Turning now to the form of the invention illus 

trated in Figure 7, it should be noted that this 
structure, in many respects, rather closely re 
sembles that of Figures 1 to 6 inclusive. Here, 
however, the exhaust steam passages from the 
valves 9 to the fan turbine are extended ex 
ternally of the Saddle as indicated at 85. Warious 
of the interiorly disposed parts, as will readily be 
understood, may be disposed in this arrangement 
similarly to the manner described above, al 
though with the externally arranged steam con 
nections some modification in the formation of 
the inlet and exhaust paSSages for the turbine 
will be necessary in order to provide for coopera 
tion thereof. With the connections 85. For ex 
ample, these connections may suitably be united 
in the casing 86 having an upwardly extended 
passage communicating With the Supply side of 
the turbine at a point disposed therebeneath. 
Steam connections to the feed water heater are 
also somewhat differently arranged in this con 
Struction, one such connection being indicated at 
89 in Figure 7. s 
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2,064,126 
The general appearance of a locomotive em 

bodying various features of the present invention 
clearly appears in Figure 7 although, as will be 
appreciated from comparison of Figure 7 with Fig 
ures 1 and 2, where internally arranged steam 
Connections are employed the general external 
appearance and streamlining of the locomotive is 
still further enhanced. 
Turning again to Figures 1 to 6 inclusive, when 

it is desired to gain access to the interior of the 
Smoke box, for example, for the purpose of re 
newing Superheater units, the entire fan drafter 
may be swung outwardly and to one side of the 
Smoke box on the hinges - 2, without in any 
Way disturbing the drafter parts themselves. 
This is accomplished by disconnecting the joint 
55a between the elbow 5? and the turbine casing 
part 55 and, of course, suitable removal of the 
bolts 87 (see Fig. 2) which serve to secure the fan 
unit tightly to the front of the Smoke box in its 
normal position. The connection in the heater 
pipe 7 is also separated before outward move 
ment of the fan unit. With the entire drafter 
displaced to one side of the smokebox, superheat 
er units, flue tubes and, indeed, any other parts 
Which are accessible from within the smoke box 
may readily and conveniently be inspected, re 
paired or replaced. 

Still further, when it is desired to inspect, re 
pair or replace any parts of the fan or its driving 
turbine, Such inspection, repair or replacement 
may be carried out without disconnecting steam 
piping, by relative pivotal separation of the fan 
casing elements f3 and 5. This separation is ac 
complished by removal of the securing bolts 7 
and pivoting on the pins 20. If desired, the entire 
fan and turbine unit, i. e., the axis structure to 
gether with the bearings and the fan and turbine 
parts, may be removed from the casing by an 
OutWard displacement thereof after removal of 
the bolts 65 which normally secure the bearing 
housings 37 and supporting members 26 to the 
casing part 3. The various rabbetted connec 
tions or joints between the Supporting members 
26, the turbine diaphragms 6 and 62 and the 
casing part 3 are provided to permit this uni 
tary fan removal and also to ensure accurate po 
sitioning of the various parts upon replacement 
thereof. 
The foregoing various objects and advantages 

brought Out just above as Well as toward the be 
ginning of this specification are obtained by the 
use of a fan drafter unit arranged in a novelman 
ner with respect to the smoke box and various 
internal elements thereof, all as fully brought out 
in the foregoing description. The fan unit, fur 
thermore, is of very high capacity and attains 
maximum efficiency by virtue of reduction of 
friction losses and the like to a minimum. The 
quadruple character of gas intake by the fan 
runners, resulting from provision of intake open 

65 

70 

ings at each side of each runner, is highly advan 
tageous in uniformly distributing the fan action 
throughout the entire Smoke box croSS Sectional 
area, and the diameter of the fans and the entire 
unit may thus be kept within comparatively small 
limits. 
We claim:- 
1. A fan drafter, for a locomotive smoke-box, 

including a casing having attachment means for 
mounting the drafter at the forward edge of the 
Smoke-bOX With a portion of the casing project 
ing forwardly from the Smoke-box, the casing 
being Split into a plurality of members on a sub 
stantially vertical plane adjacent the front edge 

5 
of the Smoke-box to provide for access to the in 
terior of the casing without disconnecting the at 
tachment means. 

2. A fan drafter, for a locomotive Smoke-box, 
including a casing, substantially horizontal axis 
mechanism mounted in the casing generally di 
ametrically of the Smoke-box, a driving motor 
and a fan device mounted in the casing on said 
axis mechanism, and attachment means on the cas 
ing for mounting the drafter including its rotative 
motor and fan parts at the forward edge of the 
Smoke-box, the attachment means including a 
hinge providing for pivotal movement of the draft 
er as a unit to one side of the Smoke-box. 

3. A fan drafter, for a locomotive smoke-box 
including a casing, fan drafter parts mounted 
Within the casing, substantially horizontal axis 
mechanism mounted in the casing generally dia 
metrically of the Smoke-box, a driving motor and 
a fan device mounted in the casing on said axis 
mechanism, and attachment means on the casing 
for mounting the drafter at the forward edge of 
the Smoke-box including a hinge providing for 
pivotal movement of the drafter as a unit to one 
Side of the Smoke-box, the casing being split into 
a plurality of members in a substantially vertical 
plane forward of said attachment means to pro 
vide for access to the interior of the casing With 
Out disconnecting the attachment means. 

4. A fan drafter, for a locomotive Smoke-box, including a generally spherically shaped casing, 
attachment means for mounting the casing at 
the for Ward edge of the Smoke-box with one hemi 
sphere of the casing projecting forwardly of the 
front edge of the Smoke-box, rotary fan and 
driving motor parts mounted within the casing, 
the casing being split into a plurality of members 
in a generally Vertical plane for Ward of Said at 
tachment means, a stack extended upwardly from 
the casing at a point ahead of the plane of split, 
and connection means for supplying actuating 
fluid to the motor a SSOciated with the casing ahead 
of the plane of Split. 

5. A fan drafter, for a locomotive smoke-box, 
including a generally spherically shaped casing, 
attachment means for mounting the casing at the 
for Ward edge Of the Smoke-box with one hemi 
sphere of the casing projecting forwardly of the 
front edge of the smoke-box, rotary fan and 
driving motor parts mounted within the casing, 
the casing being split into a plurality of members 
in a generally vertical plane forward of said 
attachment means, a stack extended upwardly 
from the casing member in front of the plane of 
Split, and connection means for an actuating 
fluid for the motor associated with the other cas 
ing member. 

6. A fan drafter, for a locomotive smoke-box, 
including a pair of casing members pivoted to 
each other to provide for access to the interior of 
the casing, one of the casing members having 
attachment means for Support of the drafter on 
the smoke-box, the casing members and the 
attachment means being arranged to provide for 
relative pivotal separation of the casing mem 
bers without disconnecting said attachment 
leaS. 
7. A fan drafter, for a locomotive smoke-box, 

including a pair of casing members pivoted to 
each other to provide for access to the interior 
of the casing, one of the casing members having 
attachment means for support of the drafter on 
the Smoke-box, the Casing members and the at 
tachment means being arranged to provide for 
relative pivotal Separation of the casing mem 
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6 
bers without disconnecting said attachment 
means, and rotary fan-drafter parts in the casing 
including bearing means adapted to engage ad 
jacent portions of the casing members and re 
movable from the casing upon relative pivotal 
Separation of Said members. 

8. A fan drafter, for a locomotive smoke-box, 
including a casing, an axis mechanism mounted 
on the casing, attachment means mounting the 
Casing in the front end of the Smoke-box with the 
axis mechanism extended generally diametrically 
and horizontally of the smoke-box, whereby the 
Casing and axis mechanism may be removed as a 
unit, a pair of fan runners mounted on the axis 
mechanism in spaced relation and each having 
axial inlet openings at both sides thereof to pro 
vide large cross-sectional gas inlet area, and gas 
discharge passage means including a Stack ex 
tended tangentially upwardly from the periph 
eries of Said runners. 

9. A fan drafter, for a locomotive smoke-box, 
including a casing, an axis mechanism mounted 
on the casing, attachment means mounting the 
casing in the front end of the smoke box with 
the axis mechanism extended generally diamet 
rically and horizontally of the Smoke-box, where 
by the casing and axis mechanism may be re 
moved as a unit, a driving motor mounted on the 
axis mechanism generally centrally thereof, a 
pair of fan runners mounted on the axis mecha 
nism, one on each side of the motor, the runners 
being Spaced from the motor and the casing Walls 
and each runner having axial inlet openings at 
both sides thereof to provide large cross sectional 

5 gas inlet area, and gas discharge passage means 
including a stack extended tangentially upWard 
ly from the peripheries of said runners. 

i0. A fan drafter, for a locomotive Smoke-box, 
including a casing, an axis mechanism mounted 
On the casing, attachment means mounting the 
Casing in the front end of the Smoke-box with the 
axis mechanism extended generally diametrically 
and horizontally of the smoke-box, whereby the 
Casing and axis mechanism may be removed as 
a unit, a turbine driving motor mounted on said 
axis structure generally centrally thereof, a pair 
of fan runners also mounted on said axis struc 
ture, one at each side of the driving motor and 
each having axial gas inlet, openings at both 
sides thereof, smoke exhaust conduit means ex 
tended upwardly from the fan runners and ter 
minating in a stack, and steam inlet and exhaust 
conduits for the motor arranged generally cir 
cumferentially at opposite sides thereof, said 
Conduits being of oppositely varying cross-sec 
tional area toward substantially diametrically 
opposed points and being arranged in interfitting 
relation. 

11. A fan drafter, for a locomotive smoke-box, 
including a casing, an axis mechanism mounted 
On the casing, attachment means mounting the 
casing in the front end of the smoke-box with 
the axis mechanism extended generally diamet 
rically and horizontally of the Smoke-box, where 
by the casing and axis mechanism may be re 
moved as a unit, a turbine driving motor mount 
ed on said axis structure generally centrally 
thereof, a pair of fan runners also mounted on 
said axis structure, one at each side of the driving 
motor and each having axial gas inlet openings at 
both sides thereof, Smoke exhaust conduit means 
extended upwardly from the fan runners and ter 
minating in a stack, steam inlet and exhaust cOn 
duits for the motor arranged generally circum 
ferentially at opposite sides thereof, said con 
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duits being of oppositely varying cross-sectional 
area toward substantially diametrically opposed 
points and being arranged in interfitting rela 
tion, and an exhaust passage extended upwardly 
from the exhaust conduit for the motor in asso 
ciation with the exhaust conduit means from the 
fan runners. 

12. A fan drafter, for a locomotive smoke-box, 
including a casing, an axis mechanism mounted 
on the casing, attachment means mounting the 
Casing in the front end of the Smoke-box With the 
axis mechanism extended generally diametrically 
and horizontally of the Smoke-box, whereby the 
Casing and axis mechanism may be removed as 
a unit, a turbine driving motor mounted on said 
axis Structure generally centrally thereof, a pair 
of fan runners also mounted On Said axis struc 
ture, one at each side of the driving motor and 
each having axial gas inlet openings at both sides 
thereof, Smoke exhaust conduit means extended 
upWardly from the fan runners and terminating 
in a stack, steam inlet and exhaust conduits for 
the motor arranged generally circumferentially 
at opposite sides thereof, said conduits being of 
oppositely varying cross-sectional area toward 
substantially diametrically opposed points and 
being arranged in interfitting relation, connec 
tion means for an actuating fluid for the motor 
associated with the inlet conduit for the motor 
at a point adjacent the bottom of the drafter, and 
an exhaust passage extended upwardly from the 
exhaust conduit for the motor in a SSociation with 
the exhaust conduit means from the fan runnerS. 

13. A fan drafter, for a locomotive Smoke-box, 
including a casing, an axis mechanism mounted 
On the Casing, attachment means mounting the 
casing in the front end of the Smoke-box with the 
axis mechanism extended generally diametrically 
and horizontally of the Smoke-box, whereby the 
casing and axis mechanism may be removed as a 
unit, a turbine driving motor mounted on said 
axis structure generally centrally thereof, a pair 
of fan runners also mounted on said axis struc 
ture, one at each side of the driving motor and 
each having axial gas inlet openings at both 
sides thereof, Smoke exhaust conduit means ex 
tended upwardly from the fan runners and ter 
minating in a stack, Steam inlet and exhaust con 
duits for the motor arranged generally circum 
ferentially at opposite sides thereof, said conduits 
being of oppositely varying CrOSS-Sectional area 
toward substantially diametrically opposed points 
and being arranged in interfitting relation, Con 
nection means for an actuating fluid for the mo 
tor associated with the inlet conduit for the mo 
tor at a point adjacent the bottom of the drafter, 
and an exhaust passage extended upwardly from 
the exhaust conduit for the motor in aSSociation 
With the exhaust conduit means from the fan 
runners, said connection means and Said passage 
for the inlet and exhaust conduits of the motor 
being located peripherally in the general plane of 
the motor. 

14. A fan drafter, for a locomotive Smoke-box, 
including a generally Spherical casing, an axis 
mechanism mounted on the casing, attachment 
means mounting the casing in the front end of 
the Smoke-box with the axis mechanism extend 
ed generally diametrically and horizontally of the 
smoke-box, whereby the casing and axis mecha 
nism may be removed as a unit, a pair of fan run 
ners mounted on the axis mechanism, the run 
ners being spaced from each other and each hav 
ing axial inlet openings at both sides thereof to 
provide large cross-sectional gas inlet area, Said 
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casing having a gas discharge passage there 
through in One hemisphere and having four gas 
inlet passages therethrough in the other hemi 
Sphere, one positioned to admit gas to each side 
of each runner. 

15. A fan drafter, for a locomotive Smoke-box, 
including a generally spherical casing, an axis 
mechanism mounted on the casing, attachment 
means mounting the casing in the front end of 
the Smoke-box with the axis mechanism extend 
ed generally diametrically and horizontally of the 
Smoke-box, whereby the casing and axis mech 
anism may be removed as a unit, a pair of fan 
runners mounted on the axis mechanism, the 
runners being Spaced from each other and each 
having axial inlet openings at both sides thereof 
to provide large cross-sectional gas inlet area, the 
casing having attachment means for mounting 
the drafter at the front edge of the Smoke-box 
with one hemisphere of the casing projecting for 
wardly of the Smoke-box, said casing having a 
gas discharge passage therethrough in the for 
Ward hemisphere and having four gas inlet paS 
sages therethrough in the other hemisphere, one 
positioned to admit gas to each side of each run 
le. 

16. A fan drafter, for a locomotive Smoke-bOX, 
including a bulbular casing, rotary fan parts 
mounted on the casing, attachment means 
mounting the casing adjacent the front end of 
the smoke-box shell in position to project for 
wardly therefrom and further to dispose the axis 
of the rotary fan parts in a horizontal position 
extended transverse the smoke-box, whereby the 
casing and rotary fan parts may be removed as a 
unit, gas discharge means extended upWardly 
tangentially from said fan parts including a paS 
sage through a bulbular portion of Said casing lo 
cated forwardly of the smoke-box shell, and a 
stack communicating with said passage and ex 
tended upwardly from the casing. 

17. A fan drafter, for a locomotive Smoke-box, 
including a bulbular casing, rotary fan parts 
mounted on the casing, attachment means mount 
ing the casing adjacent the front end of the 
smoke-box shell in position to project forwardly 
therefrom and further to dispose the axis of the 
rotary fan parts in a horizontal position extended 
transverse the Smoke-box, whereby the casing and 
rotary fan parts may be removed as a unit, gas 
discharge means extended upwardly tangentially 
from said fan parts including a passage through 
a bulbular portion of said casing located forward 
ly of the Smoke-box shell, and a stack communi 

7 
Cating with said passage and extended upwardly 
from the casing, said stack being streamlined or 
faired into the curvature of the casing. 

18. A fan drafter, for a locomotive Smoke-box, 
including a bulbular casing, rotary fan parts 
mounted on the casing, attachment means mount 
ing the casing adjacent the front end of the 
Smoke-box shell in position to project forwardly 
therefrom and further to dispose the axis of the 
rotary fan parts in a horizontal position extended 
tranSVerse the Smoke-box, whereby the Casing and 
rotary fan parts may be removed as a unit, gas 
discharge means extended upwardly tangentially 
from said fan parts including a passage through 
a bulbular portion of said casing forward of the 
Smoke-box, and a removable stack communicating 
With said passage and extended upwardly from 
the casing. 

19. A fan drafter, for a locomotive smoke-box, 
including a casing structure forming a closure for 
the front end of the Smoke-box, a shaft jour 
nalled on Said casing, attachment means mount 
ing the casing adjacent the front end of the 
Smoke-box shell with said shaft extended gen 
erally diametrically and horizontally of the 
Smoke-box, whereby the casing and shaft may be 
removed as a unit, a fan runner on the shaft, 
a driving motor on the shaft, and casing dis 
charge means extended generally tangentially 
upWard from Said runner and symmetrically dis 
pOSed With reference to the two sides of the 
locomotive, Said discharge means further being 
disposed forwardly of the Smoke-box shell where 
by to facilitate removal of the drafter. 

20. A fan drafter, for a locomotive Smoke-box, 
including a casing structure forming a closure 
for the front end of the smoke-box, a shaft jour 
nalled on said casing, attachment means in 
cluding a hinge or pivot mounting the casing 
adjacent the front end of the Smoke-box shell 
With Said shaft extended generally diametrically 
and horizontally of the Smoke-box, whereby the 
casing and shaft may be pivotally displaced as 
a unit, a fan runner on the shaft, a driving motor 
On the shaft, and casing discharge means ex 
tended generally tangentially upward from said 
runner and Symmetrically disposed with refer 
ence to the two sides of the locomotive, said dis 
charge means further being disposed forwardly of 
the Smoke-box shell whereby to facilitate removal 
of the drafter. 

CHRISTOPHER, A. SCHELLENS. 
GEORGE W. EMERY. 
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