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The present mventxon relates ‘broadly to.the
automatic regulation of drafi for the hot prod-

grates is often resorted to as a supplemental

- means of draft fluctuation'control, and-this-again

ucts of combustion used in generating steam and .| |
the like,~and in its specific ‘phases it relates to
methods and apparatus for use in automatically *

controlling ‘the: induced draft created in rail~
way locomotive smoke boxes.

5

The standard practice - for creatmg draft in -

rallway locomotives is to use the exhaust from
- the driving cyllnders to create a partial vacuum
in the smoke box at the front end of the locomo-
tive, and to supplement. this. with a-live steam
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blower: for use during standing “and drifting .-

operatmn of the locomotlve Draft produced in
.this'manner varies ‘with the per cent cut off at
which the locomotlve is operated as well as with
the frequency of ‘exhaust from the -cylinders.
Such operatlon results in extreme variations in
‘suction pressures which, at, the - higher suctmn
pressures carries small cylinders and bur‘nng
coal ‘particles from the ﬁre box and-blows them
‘out of the smoke stack, a thing which not only

15

~requires’further increase of -the ‘back -pressures

on the: -cylinders with the: detrimental; effect
noted. -Attempted solutions of: this natutre take
into consideration the fundamental need of arti-

‘ficial ‘draft; but fail to do- more than lower and

partially ‘control ‘the suction pressure. range:of
same as-aiwhole at the front tube .sheet.. This
leaves the original inherent drafting problem
unsolved, and ‘requires. the! use -of: higher :back
pressure exhaust from the cylinders to boost:the
draft. -sufficiently, :to: overcome - the restrictions

imposed by the bafiles or reduced grate opening. -

area and yet maintain sufficient draft for com- :
bustion in-the fire:box:' It was with.a view {o

= the: solutlon of “these problems that a- .study of

20

creates a dirt nuisance, fuel loss, and a.fire .
hazard but abrasively wears out the tubes super-

heater. umts and front end surfaces’ exposed to
the 'flow " of gases containing these particles:
This practice also results in dilution of the prod-
‘ucts: of combustlon Wlth excess air, and wastes

heat due to too rapid ﬂow of the diluted products. ..

of combustion, from the fire box to ‘the front end
.of the locomotive,
In an effort to partlally reduce the detrlmental

effect “of excessive and fluctuating  suction: in

the ‘smoke box the practice has grown up of in-

stalling' baffle plates to restrlct the flow areas in-,
an ' attempt to’control the flow of products of

‘combustlon through the 'smoke ‘box, and ‘such
bafles are further suoplementa] with a netting to
-hold back and break up the larger cinders and

burning pieces of fuel drawn out of the fire box 10

due to -such suctlon The- practme of baﬂimg
is of some beneﬁmal a1d in holdmg the suctlon

pressures within closer imits but this still leaves

. tndesirable  fluctuations. of same, and requires
higher suctlon pressures in front of the baffles
o overcome the effect/ of the restrictions,. The
nroductmn of these higher suction Dressures in

turh” réquires; ‘the employment of higher steam’

exhaust back’ ‘pressures: from . the cylinders,- a

thing “which redlices the output of the locomo-.

tive. ‘Higher suction-also automatlcally re-
qulres a hlgher firing rate ‘to utilize, the excess
air and reducs its cooling effect upon the héating
surfaces thus 1ncreasmg fuel consumptlon Re-
stricting the' area of the openings through ‘the
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the ' locomotive " drafting 'situation : was made
‘Which resulted in the present: discovery that fluc-

tuations.in suction pressures could:be held much

‘closer ‘within predetermined 11m1ts w1thout re-

stricting the free flow.of the .gases in- the loco—

‘motlve front end or reducing: the:grate: opening

afeas.'This permits the: air-drawn-through the

fire box, tubes, and smoke box to flow freely and
'be -in 1e1at1ve1y proper: amount for: satisfactory

combustion efficiency  with substant1a1 elimina-

‘tion of excessive ‘dilution 'with its:cooling effect

on' the products of -combustion:flowing :to. the
smoke ' box. 'The ‘freeing and equalizing of :the

‘gas flow areas throughout' the ‘system - eliminates -
the nece551ty for-increased exhaust.back:pressure. .

to overcome. the effect of -the draft. control re-
strictions embraced  in. present-day :locomotive
designs: The reduction of :back:pressure thus
made possible by freeing the gas flow areas is of |

. ‘positive 'aid ‘in'increasing ' the loconiotive ‘efil-
‘ciency and output.

The methods and apparatus’ .
involved in the aceompllshmg -0f these ends forms ‘
the basis of the present invention:

paratus:for automatmally conrtolhng the suction

| pressures. utilized ‘in" producmg 1n_duced draft

between predetermmed limits. ‘
Another obJect is to: providean’ appalatus

‘which prevents suctmn pressures m excess cf a

prescribed limit.

Another object-is to prov1de a damper system .
which automatically ‘allows..air 'to enter ‘the
smoke box in amount sufficient.'to ‘prevent the

‘suction pressure exerted on the products of com-

bustion therein’ from exceedmg a prescr*bed

samount, T R

8 Another obJect is to prov1de a damper system

*

Accordingly; amotig"the objects’ of ‘the present ‘
_invention is the provision of a method and “ap-




2
for preventing the suction pressure exceeding a
definite upper limit under conditions of a low
rate of fuel feed, and g higher suction pressure
at higher rates of fuel feed.

A further object is to provide a system wherein
a major portion of the previously used restricting
baffles and the like may be eliminated and a more
uniform suction pressure exerted on the outlet
ends of the fire tubes of the boiler, with free flow
areas provided for the products of combustion.

A further object is to facilitate the drafting so

10

as to permit a controlled flow of hot products of . .

combustion through the superheater portion of

the boiler, thus raising or lowering,as desired,the
superheat temperature of the steam produced,
with resultant increase in the Rankin cycle effi-
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Figure 5 is a partially sectioned elevational

" view taken along the line 5—5 of Figure 4 look-.

ing in the direction of the arrows. = .

Figure 6 is a sectional view through ‘2 mod1-
fled form of automatic air inlet valve assembly.

Figure 7 is ‘a sectional view through another
form of automatic air inlet valve assembly.

Figure -8 is an enlarged fragmentary sectional
view showmg a preferr ed form of m.let valve seal-
ing means:

Figure 9 is a side elevatlonal v1ew of a pre-
ferred form of louvres and operating mechanism

" as viewed from the right side of Figure 5.
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‘Figure 10 is-a partially sectioned top view of a

Inajor portion of thre apparatus shown in Figure

-9 with.certain parts of the air inlet valve assem=- -

ciency and decrease in the amount of steam re-

quired when this temperature is gbove that:bre-

viously attained with the conventional .design.

A ‘still. further object -is. to not only reduce’

dilution with its cooling effect: ‘on the products
of ‘comibustion in -the fire box but :also to reduce
‘their wvelocity in-.contact ‘with the:heating :sur-
faces so-as:to'permit time for greater heat trans-
fer; while preventing :the carriage -of excess
amounts of -abrasive material and burning solid
fuel past the heating surfaces, thus reducing the
firing ‘tate -of the combustible to a point con-
forming with the actual requlrements of the en-
gine.

A still further object is 'to produce g method -

and ‘apparatus for the automatic controlling, and
balancing of the' :smoke ‘box draft within limits
_desired for minimum and maximum demands for

air required:for combustion.
A still further.object invelves the use of means
for délivering the -controlled -suction pressure re-

dueing ‘air directly to the base of the smoke stack, -

thus avoiding any stresses:and strains in or on the
Aront end o¢f the locomotive :due to variations in
temperature thhm ‘the smoke box occasmned by
the admission of stich air.

iStill: further objects -and-advantages. of the
‘present 1nventlon will appear as the descrlption
‘proceeds.

20
louvre operating .assembly shown in Figure 11.

26

bly shown in detail.
‘Figure 11 ig .8 top view of a modJﬁed form of
the louvre operating assembly of Figures 9 and 10,
TFigure 12 is a front elevational view of the

Figure 13 :shows in diagrammatic .manner a
convenient .means of connecting -the fuel"valve

.of -an oil fired- locomotive to the steam valve -

which .contrels the louvres-on.one- of the air-inlet

-assemblies.

Referring more partlcularly to Figure 1. of the

. .drawings, the locomotive front end -has a.shell -

30

I. through which a smoke stack-2 projects.in con-
ventional manner. The lower end of the smoke'
stack is normally provided with g removahle de-

" pending -extension 3 having-a flared bottom por-

_tion -4 commonly called a petticoat.

35
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To ‘the accomphshment of 'the foregomg and

rélated ends, the invention, then consists: of the
steps and: means hereinatter fully described and
particularly pointed out :in the claims, the an-
‘nexed drawings and the following description

50

setting forth in detail certain means-and modes

‘of “carrying ouf the invention, -such disclosed
‘means and modes illustrating, however, but sev-
‘eral.of ‘the various ways in which. the p1mc1ple
of the invention may be used.

Tn said annexed drawings:

Figure 1-is:a sectional front elevatlon through
the front end.of a conventional lecemotive.smoke
box, ‘at -8 point directly "in-front. of the smoke

stack, showing 'in-diagrammatic manner a sxm-v

plified assembly of one form of the present 1n-
ventxon

Figure 2 is'asideelevation: of & locomotlve front
end with bart of -the smoke box shell removed.to
illustrate an installation having a modiﬁe'd form
-of the construction.

PFigure -3 is-a perspective v:ew of.a locomotlve
front end with the shell diagrammatically shown
and partially ‘broken -away to reveal the mech-
anism illustrated.in Figure 2, certain.of the parts
being:omitted forpurpeses of-clarity.

Figure 4 .is 4 side elevation -of a locomotive
front end with:part of the smoke box shell broken
away to show a modification of the constructmn
illustrated in Figure 2. :

55
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Directly -
below  the. smcke. stack extension is an exhaust
stand 5 having.a nozzle 8 for directing exhaust
steam from the locomotive driving.cylinders (not
shown) up the §moke stack in conventional man-
ner fortning a seal therewith.so as:to produce a
partial vacuum in the locomotive front.-end which
is commenly termed the smoke box. - In order to
induce some draft when the locomotive is.stand-
ing :still, eor:using. little driving .steam, a blower
ring T is mounted at the upper.end.of and.around
the exhaust stand nozzle. . This ring is connected
by :means of pipe 8 to. the live steam generated
in. the boiler. . A suitable valve (not. shown) en-
ables the fireman to control the delivery of Jive

steam to ring T which is suitably perforated to
deliver steam -up the smoke stack and thus.create

a moderate induced. draft. - In the standard
A, A. R. (Association of American Railroads)

front end construction the smoke box-is provided

with a diaphragm 9 (Figures 1.and 2), table plate-
18, bafle plate 11, and netting 2. . The use.of
bafile plate 41 permits choking the area for flow

of products of combustion so: that it is .smaller

than .the free. area .of the fire fubes through
which the smoke flows from the fire.box (not
shown) - to the smoke box. In this manner the
stction pressure range back .of the diaphragm 9
is'lower than that behind screen 12 and in front
of diaphragm 9. In accordance with one phase’

~of _the present. invention the passageway for :

smoke through the smoke box to the smoke stack
is increased in size untilit is large.or.larger than
the total free area through the fire tubes thus
making possible substantial equalization of the

. suction pressures in front.of and back of the dia-

" phragm. 'This-can be substantially effected by

70

75

removing bafle plate {1, although the invention.

is not ‘limited to’ that.specific:alteration. " One
or more air inlet assemblies 43 and 14 may then
be installed in front of -diaphragm 8 or at some
other point subject to high suction pressures,
and .such assemblies. individually adjusted to ad-
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mit air when a predetermined suction pressure -

is reached thus maintaining a substantially con-
. stant upper stiction pressure limit or limits,  This
" ‘Upper suction pressure is. preferably determmed
- by'tests or computation so as to limit the maxi-

' mum amount, of air drawn through the fire bo,x'

to that ‘which will efficiently burn all of. the fuel
requ1red fo. meet the maximum steam demand.

This procedure prevents excessive dilution and’

cooling ‘of .the products of combustion, Teduces

the carriage of cinders and burning fuel particles
out through the smoke stack, and improves ‘the

efﬁc1ency of heat absorptlon by reducing ‘the
Mmaximum rate of travel of the products. of com-
bustion past.the heat absorbing surfaces.

A preferred form:of air inlet assembly 13 ‘con-
sists of a housing 15 (Figure 5) ‘open at both ends
and provided with a valve seat ring 16 having a
suitable gasket {1, (Figure 8): against which disc
valve 18 .seals"when in closed position. . Typical

of gasket niaterial usable as shown in Garlock :
woven ashestos packing which is cemented. driven’ ‘

into place, and its projecting face leveled. Soft
metal with a suitable high meltmg point, prefer-
ably over 600° F.,'may be driven into place and
faced, and one such material is annealed copper.
For convenience of assembly and operation, dlsc

valve 18 is radlally mounted in fixed position on .

shaft i9 ‘which is supported and endwise movable

through suitable bearings in outer and inner ::

supportmg members 20 and 21. The bearings in
these supportmg members may be of various types
‘of  construction and to. typically ‘illustrate same
the outer supporting member 20 is shown as hav-

‘ing a typical stationary slide fit bearing 22, while kil

the inner supporting member:2{ is provided with
a movable bearing in the form of a pair of grooved
pulley sheaves 23. In order to hold the valve in
closed position until a predetermined maximum.

suction pressure within the smoke box ‘has bheen ‘4

reached, suitable weights. 24 of required size and
quantity may be utilized, and these in turn are
connected to disc valve I8 by means of cables 25
passing over suitable pulley sheaves 26. "For con-
venjence of operation these ‘pulley sheaves may
be mounted on horizontal shaft 27. In order to
protect and stabilize the weights 24 while avoid-
ing leakage of air past same into the smoke bex.
a suitable housing 28 closed at its lower end and
joined to the smoke bhox shell'i by means. ¢f an
anchormg member 29 may be used, A convement
means of joining weights 24 to a pair of disc valve
operating cables 25 involves the use of 8, T- shaped
member. 30 mounted as shown. The invention.
however, is not limited to that specific assemblv
and the showing of same is to'be considered as
diagrammatic of the various equivalent construc-
tions of this type. For convenience of joining the
valve assembly housing 15 to smoke box shell |
in manner permlttmg ingress of air through the
valve when open, a tubular member 3! of suit-
able construction and size may be used. One
.convement form of this consists of the flanged
member shown ‘which is adapted to be welded
in air tight manner to shell {, as well as bolted
or otherwise conventionally: fastened to housing
15 so as to permit dlsassembly and removal of
the latter when repairs are to be made which
'necess1ta+e such removal. The general combma»
tion of air inlet assembly 13 with shell {. as thiis
described, is typically shown in preferred-lpca-
tion in Figure 1, and various details of same are‘
illustrated in Figures 4 and 5,

A modified construction of the air inlet valve
in partially open pos1t10n is'shown in Figure 6

‘ posrtmn to shell i

" increasing quantities ‘of air.

. peak fuel feed conditions.
“the other hand may be set to open at a predeter- _

‘Wherem a’'disc valve l8a is pivotally’ mounted on -

hinge 32 ‘and provided with 'an eye bolt 33 to
wh1ch a cable 25a may: be attached This cable
in turn, preferably passes over a pulley: sheave:,
26 suitably mounted on shaft 2Ta. The cable.
then extends downward into housmg 28a through
2 'suitable opening in cover disc 34, .and has

‘welghts 24 of suitable size ‘and amount mounted

thereon in conventlonal manner;. A valve-seat
ring 16a with gasket {71 thereon cooperates ‘with
disc valve {8a to form g seal therew1th at'all times

‘ When the suction pressure actmg on disc valve

184 does not exceed the predetermmed suctlon
pressure Wthh welghts 24 are adapted to counter- :

5 balance: With this type of constructlon the valve :
assembly may ‘be built, directly into tubulau

anchoring member 29a which is Jomed in fixed
Ifitis desired to connect this .
valve assembly to some localized point-of appl‘-‘
cation of suction pressure reducing effect a’ suit-

able tubular member 35 may be utilized and this

member to faclhtate ‘disassembly of the system 18-
preferably prov1ded W1th a flange 36 adapted to

be joined to'flange 37 of ‘anchoring member zsa,‘ e

by means of bolts 28 or the equivalent.

Ancther modlﬁed form of ‘aif inlet assembly s
shown in Figure 7. In the place of werghts this :
constructron utilizes a compression spring 39 to
hold disé¢ valve: 18b in-closed posmon and vet
allow same to open. as shown ' when the suctlon

+ pressure effect thereon exceeds the closing pres-

sure ‘exerted by spring-39. The valve may be

easﬂy adJusted for ‘opening at a ‘predetermined
' suction’ pressure by threading the outer end of
shaft 19a-and providing same with ‘a nut 86 and
lock nut 8% for adjusting the spring compression - -
pressure to the desired point. . The use of a spring
controlled inlet valve  permits startmg the ad~
mission’ of suction reducing air to-the smoke ‘ho

at a, predetermlned suction pressure and'yet per=
mits the suction pressure to raise appremably the
further disc valve 180 is moved inwarqd to’ admit
This .effect 15" ob- -
tained thmugh the increasing 1eslstance of ‘the
spring ‘as it is progressively compressed Under
these cond1t10ns with: 2 locomotive operating
under, heavy load ‘near ‘its ‘maximum pulling .

‘ca,naclty and: at . relatively high suctlon .pressure
‘generation, this spring- ‘balanced valve can be S0

proportmned as to dllow the upper suction pres:
sure to be maintained at a’ slightly higher ‘level,
thus increasing the draft and :facilitating in-
creased steam; genelatlon The housmg IEb in

“this case would be prov1ded with valve seat ring"

16 -for ‘use ‘as previously described;  The shaft

- 18q; if ‘desired, may be supported at both ends as
‘shown.in connectlon with :shaft ‘{9 in Figurs's,

but for s1mpl1c1ty of -construction:the anparatus
has been’ illustrated  in-Figure T as ut111z1ng k=%
single stationary slide fit bearing 22 carrled by
an outer supporting imember. 20qa, :

The maximum suction pressure to he apphed in’
the smoke box at the pointiof admission of smeke

thereinto is preferably controlled 5o as'to prevent

the drawing of excessive amounts of air through
the system during periods when the rate of fuel
feed is low. To take care of thls the ‘smoke box
assembly; as shown in Figure 1; may be provided
with a pair of air 1n1et assembhes i3 and 14. The ;
assembly . 13 for instance being set for the admls-
sion of air to restrict the suction pressures in ‘the
smoke box to'a predetermined maximum suitable
for high combustlon eﬁiclency under substantxally
The ‘assembly 14 ‘on -
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' mined lower suction. pressure in the smoke box

thus taking. .care.of the max1mum suction pres-
sure decided:upon for use in.connection with low

quantity fuel feed operation. When the fuel feed
exceeds a -predetermined low.or intermediate rate

then it -is- desirable to. raise the suction préssure .

in the smoke box so0 .as to permit the mazximum
suction -pressure. to be 1ncreased to the Ilimit .for

which. air inlet assembly 13 has been set. . To.

accomplish this the flow of air through air inlet
assembly 14 may be automatically. stopped when
the  rate:of fuel: feed exceeds a. predetermined
amount,.and-a convenient means.for accomphsh-
ing this will now be described. =

Referring .to Figures 9 and 10 the air 1nlet as-
" sembly 14 is provided with a tubular member 40
having louvres #1-and 42 pivotally. mounted there-
- in and. adapted to -substantially prevent the pas-
sage of air through tubular member 49 when said
louvres are: .moved to.closed position. For clarity
of illustration these louvres are shown in partially
opened pos1t10n - Fixedly. mounted on the upper
end of shafts 43 and.A4, which have louvres 4!
and :42 respectively anchored thereto, are a pair
of slotted lever arms 45.and 46.. Mounted above
these-slotted. lever .arms is an endwise movable

10

15

20

25

rod 41 supported by suitable. bearings in extend- -

ing -arm. members. 48 and 49, Rod 41 in this con-
structlon is provided with conventional means. for
. preventmg rotation.of same,. a. ‘thing which may
be easily accompllshed for instance, by keying or
feather keying. the shaft and a correspondmg
bearing, or-by making a portion-of the rod square
and the bearing through which it slides of like
cross. - section for a. free sliding fit. therewith
) throughout the full travel of the rod. . The show-
ing. in Figures 9 and 10 is intended. to diagram-
matically illustrate this general type. of construe-
tion. . Mounted, on the under face-of rod 47 in po-
51t1on to- operatwely cooperate. with the.slots in
slotted lever arms 45 and 46.are a pair of slot en~
gaging members 50.and 51, - Mounted on one end
of rod -47 is a compression spring 52 adapted to
) normally hold the louvres in full open pos1tmn

Nut 88 and lock-nut 90 threadedly. engage rod a7
and  provide variations of the compressmn of
spring 52 to take care of the adjustment. of. the
louvre operating steam pressures to meet the par-
ticular requirements. involved for opening.and
closing . the louvres at the chosen fuel feed rate,
or the like,, A piston 53 is joined to the other
enid .of rod 41 and slidably. fits a cylinder. 54
mounted on extending arm member 49. A pipe
-Bb: connects the outer end of cylinder 54 to. a suit-

able sourrce of fluid pressure such fhat when the .

fluid pressure delivered through p1pe 55 into cyl-
- inder 58 exerts sufficient. pressure on piston, 53
to overcome the compression resistance of . sprmg
52, the piston will move to the 1éft, and through
the: agency: of the members connected to.the
louvres 41 and 42, will close same. Where & loco-

30
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motive is stoker fired, the:rate of fiiel feed to.the

fire hox depends upon the pressure of the steam
delivered to the stoker operatmg engine. By con-
nectmg pipe. §5.to the inlet steam line. of the
stoker operating engine (not. shown). by means of
pipe 58, this steam. pressuré will also act.on piston
‘53 .s0.as to close the.louvres &1 and 42 as soon as
the fuel feed exceeds the. predetermmed minimum
~at which the -apparatus has been. adjusted.. This
permits air inlet assembly {4 to be ‘adjusted to
maintain a maximum suction pressure limit, lower
than that of :air inlet.assembly 13, suited to con-
dltlons of low.fuel feed operatmn wherein a mod-

erate draft wall supply all of the air necessary for ‘

2,379,016

broper combustion, of the fuel: being fed info the
locomot;tve Jfire. box Then as soon.ds this fuel
feed exceeds the amount for which air “inlet as-
sembly 14, has. been adJusted the mcreased steam
pressure. del1vered to the stoker ‘operating engine
will also act on. plston 53 in cylinder 54 ‘to close
louvres 4| and 42 and automatically’ cut off: fur-_
ther flow of a1r ‘into. ‘the locomative ‘smoke box
through air mlet assembly i4,  Air inlet assem-
bly. 13 w1ch is, adapted to limit the maximum sue-
tion lpressure in'the smoke box to that hlgher suc-
tion’ plessure Whlch has been. determmed fo be
satlsfactory ‘under. conditions . of maxunum fuel
consumpiion, w111 then become effective in. con-
trolling the uppet suctmn hmlt Assembly 13 then
ma1nta1ns control of the max1mum suctlon pres-
sure in the smoke bex until such time as ‘the feed
is agam reduced t0.3 pomt where the steam. pres-
sure on the stoker engine, through connection 55
to. cylinder, 54, allows .piston 83 to move. back to
theright under influence.of spring 52.. ThIS auto-
matically opens louvres 41.and 42 so that air inlet
assembly {4 once more controls. the max1mum :
suction pressure .at the Jower .suction . pressure
level, A trap.57.is used to conventmnally with- -
draw condensed steam. from the louvre operating
steam. system In or der. to make it possible.: for the
firemen . to increase -the maximum suction’ pres-
sure, limit even under, low Afiring rates; a valve 58
may- be used to connect cylmder 54 to a source
of higher steam pressure, thus closing louvres 4l
and 42,  Under such _conditions a check valve 88
is used in pipe 56: to prevent back ﬁow of steam
which would automatlcally speed up: the. stoker

-driving .engine and feed of fuel to the fire box.

Valve 58 .may be either, mounted within the loco-
motive. cab. (not shown), or a lever .59.may “be
extended to the cab for remote .¢ontrol ‘operation
of valve BE. Th1s same valve may be_used for
controlling. the max1mum draft of hand fired en-
gines by means of-direct operation of.same by the
fireman . o engineer, | Instead of .using steam to
operate .the piston’ for opening and .closing the
louvres, -compressed air may be used in. equivalent
manner. .. The invention is not limited. to the use
of one or.two. air. inlet, assemblles with a2 “Touvre.
assembly on a lower pressure. inlet assembly, but
rather a plurality of such assemblies may be ued-
to step. up.the.suction .pressure as reqmred and
the .showing in the- drawmgs IS intended to dla-
grammatmally illustrate same.

Where the. present invention is.tsed on an oil
fired locomotive the fuel oil feed valve 68 (Figure

13). .may. be- connected by means of lever 59¢ to

valve 58 so0 that the two valves will operate in uni-
son, when oil feed lever 1 is operated thus again
making possible: the control of the maximum suc-
tion pressure level in accordance w1th rate of fuel
feed

A modified. constructlon of the louvre operatmg
mechamsm is shown in. Figures 11 and 12, In this
construction shafts 43 and 44 to which louvres
4§ and 42 respectively are Jomed have extending

_-arms 61 and 62 mounted thereon and connected
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by a tying llnk 63 so ‘that the two.. louvres operate
in unison. .Exteriding -arm 'ﬁl carries an exten-
sion 64 slidably fitting-the bore of .a shdable
membér- §5. which in.turn is. connected to rod
47a by means of a pivet member 66, Cylinder
54a and piston 83a in this constructmn are ar-
ranged for double action  eperation. . .Steam. Is
delivered to the cylinder through pipe B5 as pre-
viously described while pipe 87 is. connected to. a
a suitable steam trap or the equ1va1ent the former
being 111ustrated in Figure 9. L1ve steam 1s used
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in this assembly to return louvres 41 and 42 to
- open posﬂuon when the steam- delivered through

pipe 5% drops below a predetermined point. -The

“louvre opening steam system operates on live
steam, mnormally - at boiler préssure, : delivered
through pipe 68 to pressure.reducing valve 69

the outlet of which is connected by means of pipe

10 to the cylinder at the end of same-oppogite to
the end connected to pipe 55. The steam pres-
sure in pipe 10'is preferably controlled through
' pressure reducing valve 68 so that louvres 41 and
42 will open-ang close when the rate of fuel feed
goes below or ‘above a :predetermined amount.
Pipe T1 connects the cylinder to a suitable trap.or.
the equivalent (not shown) for draining conden-
sate from the lower edge of the:cylinder at the
end ‘connected by pipe T0; In order to relieve
the pressure in pipe 10 when same .exceeds the
pressure: delivered ‘by: pressure reducing valve 69,
a small relief valve 12 is preferably connected to
pipe 10. This type of construction permits vent-
ing extra pressures in pipe- 10 caused by move-
ment of piston 53a to the left under influence of
steam' pressure delivered through pipe 55. - The
movement of piston 53¢ back and forth in ecylinder
54a causes slidable member 65 to move on pivot

member 66 and slide lengthwise of extension 64 of -

extending arm 61 thus ‘opening or closing  of
louvres 41 and 42 depending upon the d1rect1on of
motion of piston 53a.

5

commerc1ally known as the Elesco superheater,
have two types of fire tubes and these consist of
the: smaller tubes. 8i:and the larger tubes 82 in
which -the superheater unit tubes 83. are placed;

It:is thus to be noted that by controlling the pro-

. portionate  flow .of hot products of . combustion
. through the small and large fire tubes, the amount

10

of superheating of the steam -can be varied over -
a ‘considerable range. ' To.facilitate this the area
between the diaphragm 9¢ and front tube sheet 16

' ay be partitioned off by means of a substantially

16
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-U-shaped partition member. 84 which “in effect

boxes in the area.of the front. tube sheet T6.
which includes the large tubes 82, It is thus ob-
vious that by raising upper damper plate 19.to
provide a larger opening for products of combus-
tion through upper screen 11 and choking off part
of the opening through screen 18 with lower dam-
per plate 80, s higher percentage of the hot prod-
ucts. of combustlon will pass through the: upper

. or superheater portion.of the boiler: with result-
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Air inlet assemblies {3 and: 4 mstead of open- :

ing directly into the smoke box of the:locomotive
as shown in Figure 1 may be connected to'an open
bottom air: distributing hood: 13 (Figure: 5) by
means of tilbular connecting:-members 14 and-15.
The hood' 13- preferably extends ‘slightly. below
the flared bottom 4 of depending extension 3 of
the smoke stack 2. The bottom edge of this hood
is also’ preferably beveled slightly inward ito aid
in directing the flow of air as-well as products of

combustion into. the bottom of the smoke stack.

Where the smoke- stack: is of round horizontal
cross section construction it is riormally most.con-
venient ‘to make the hood of similar outline:al-
though the invention is not limited. to-such shape
-~ 50 'long as the principles’ of the present:inven-
tion are complied with. : The term “hood’’ asused
herein.is intended. to broadly cover an-inverted
trough like member which is open at its bottom
so as ‘to form -an outlet from. the hood.through
such opening.- The use of a.hood in this manner
‘presents the-advantages:of distributing and de-
livering suction reducing air. directly to.the bot-
tom -of the smoke stack for. passage: out: of the
" 'smoke’ box -in. manner substantially . preventing
-any cooling  of -the smoke box, . 'This avoids un-
necessary- stresses and strains. on. the front tube
sheet T6-(Figure 4), superheater headers and units
83, ‘and -other hlghly heated steam: containing
‘parts of the system, as wellias:all other exposed
interior surfaces of the smoke box. :

~In* preferred construction where. the present“

alr inlet system is used for limiting the maximum
suiction pressure in the locomotive.smoke box; the
table-plate: (0, scren 12, and bafile plate {1 shown
‘in-Pigure 2 are removed and ‘diaphragm:9-re-
constructed. - An. assembly of this nature is. typl-

ant higher superheat and greater eﬂic1ency based
on the Rankin cycle.. Any ashes, small cinders,
or, dust tending to.collect in the bottom of -the.
smoke hox at its front end may be automa,mcally
removed and passed out of the:smoke stack by
means of suction pipe 85. Modification of -dia-
phragm 9 as shown in Figures 4 and 5 makes in-
spection of the front tube sheet 16, tubes 81 and"
82, and superheater parts easy to accompllsh in
contrast with the inspection difﬁcult1es encoun-
tered with present standard A. A. R. constructmn
Tests of the present invention on g 4——8—4 .

: northern type stoker fired. locomotlve operating
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‘at_various loads shows.that twelve inch diameter

: inlets and. disc valves; of the type shown in Fig~

ure 5, operate exceptionally wall Air inlet as-

-semblies. 13 ‘and 14.in ‘this construction were set

45

-ab a suctmn pressure . differential -of 0.8’ ex-
40:

pressed in:inches of water. The suction pressure
with this type of control was reduced :in front
of .the: front tube sheet an a.verage of at least
2.inches ‘of water pressure below the avérage
previously maintained with the restricting. con-
ventional. design bafiles ' Wwhile ‘maintaining ef-

- ficient .combustion. for all of the requirements of

55

- per square -inch gage.

the locomotive,  This resulted in reduced ' ve-
locity of the products of combustion through the
fire tubes, as well as a marked decrease.in fuel
consumption.. . The apparatus was. adjusted. so
that the change from lower maximum to the up-
per ‘maximum. draft. occurred, when. the  steam
pressure to the stoker engine exceeded 30 pounds’
As soon as this-rate. of
fuel feed was exceeded the louvres automatically

“‘closed on air ‘inlet assembly (4, whereupon air

inlet assembly 13 set for the hlgher suction
pressure. ‘went into full operation. = Numerous

‘ ‘tests - with: this system showed that. the suction

60
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‘cally‘shown in Figures 4 and 5. ‘The diaphragm

‘8¢ illustrated in ‘these figures has an upper screen
“11_and ' a-lower screen.18. .An adjustable upper
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“damper plate 19°'and an adjustable lower damper

" plate’ 80 are adapted for movement over screens
11 and 18 respectively 'to" control ‘the. propor-
N t1ona,te rate of flow of hot products of combustion
1 therethrough Locomotives, which ut111ze what 1s

pressures in.the front port1on of ‘the. locomotive

smoke box could he mamtamed at substantially
‘the same pressures as.those. directly in’ front of

the front tube sheet. This produced ‘s more uni-
form - burning . fire bed, higher 'efficiency of

:steam generation, and substantial elimination of

smoke due to better and more even ‘combustion.
These improvements and’ more uniform’ operat-
ing conditions also made possible the increasing

‘of -the internal d1ameter of . theexhaust. stand
inozzle % inch, 1. . from 83 inches to 8% inches
“which resulted in.an. average reduced back pres-
sure.on -the driving cylinders of approximately -

.6 :pounds: with' greater .power. efficiency and a‘
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rquieter ‘exhaust, and-also made possible the in-

cre‘asing of the grate opening area to.one com-




6

parable te ‘the:free area. of the tﬁbefs,‘ thus pef—«
mitting. a lower velocity: flow: of air through- the:
grates in amount sufficient for efficient combus--

tion. - This reduced velocity.in:turn greatly re-

duced: the loss-of unburned and partially burned-

coal through the smoke stack. .

.-Other modes of applying-the principle of my.

invention may be ermployed instead of those ex-

plained; change being made as regards the means

and steps herein-disclosed, provided those stated
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ceeds a predetermined level, said: d553m151§ ‘hav;-‘_,:.

_ing a housing, a valve seatfmem;ber in._s‘aid‘-,hou.s:'-,
" ing, a valve movable to-and. from.said seat, and:

by any-of the following claims or their equiva-

lent-be'employed. - s

T therefore particularly
claim as my ihvention: : ‘ .

1. ‘A method. of controlling: draft. created: i &
steam- generator by the flow of a gaseous: fluid
through a space in the steam generator wherein
suction pressure is'to- be maintained at a sub-
stantially’ constant predetermined- value over &
prescribed portion of the operating range; which
comprises the' steps of introducing in ‘controlled
amount z separate suction reducing gaseous fluid
into said space when the' suction pressure there-
in tends to exceed the predetermined value, rais-
ing “said suction pressure -by- stopping substan-
tially’ the ‘whole' flow -of said suction reducing
gaseous’ fiuid under conditions when same would
normslly flow into said space; and-again. releas-

point out and distinetly

2n

ihg the Alow of suction reducing gaseocus fluid -

when' control at said substantially eonstant:pre-
determined value is again to-be-utilized. -

2. A miethod of controlling draft- in a .steam
gerierator, as set forth in claim 1, applied to draft
regulation” in’ & locomotive smoke box, in which

suction is created by flowing exhaust steall

through said smoke box and out of a smoke stack
connected thereto, which includes-the steps. of
controlling the upper: limit of the suction pres-
sure created by the exhaust steam at an inter-
mediate and substantially constant level for Iew
rates of fuel feed by admitting air into the sroke
box at said intermediate level-to limit the: suc-
tion pressure approximately ‘at that level, while

at high rdates of fuel feed the upper limit of the -

suction pressure thus created is-raised to a suit-
ably higher substantially constant pressure level
. by admitting air into said simoke box at substar-

_ tially said higher level in- variable controlled
amourit sufficient to limit- the maximum suction

préssure approximately - at- said - predetermined
higher level which is below that to which ‘the
suction - pressure would otherwise- normally rise.

-3, In & method of the character described, the
steps which comprise flowing a gaseous body un-
der pressure through o restrictéd area in.manner
¢reating ‘a suction pressure therein, - admitting
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a second gaseous: fluid into said restricted area .

when said suction pressure rises to and reaches
a predetermined level, the amount of said second
gaseous fluid admitted being controlled in man-
ner Holding the maximum suction pressure in
said restricted area substantidglly at said. prede-
termiried pressure level, and changing said prede-
termined pressure level to & different pressure
16vel in accordance with -change of ‘maximum
suction pressure requirements. ‘ : .
-4, Iri combination, & smoke ‘box, means for
créating induced -draft suction pressure in said

‘smoke bog, and means to automatically limit said |

suctiorf préssure ‘so ' that it does ot greatly ex-
céed a predetermined- leével which Is below ‘the
maximum {0 which it would normally rige, said
last nameéd means comprising an ‘assenbly for
“admitting -a gaseous fuid, such as ‘air, into-said

smoke box when the suction pressure therein ex- ¢
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means for holding: said; valve against said.seat.
when. the suction pressure-in the smoke box is.
at least substantially. below the ‘predetermined.
level, and yet permit: same to leave said seat.and
admit suction reducing gaseous fluid in controlled
amount into said smoke box when the; suction.
pressure rises:to at least said predetermined level.

5. In combination with a smoke box, and means
for. creating draft suction pressure therein, of -
valve means adapted to: automatically open to
admit & suction. reducing- gaseous fluid,. such .as
air, into said smoke box when the suction’ pres-
sure therein reaches a predetermined level,-and
automatically close: when said suction. pressure
drops below said: predetermined. level, a, second
valve means constructed for operation. in. like
manner to the first but. at a higher predeter~
mined suction pressure level, and means for shift-
ing the suction pressure control from. the first
valve means to the second and back in sccordance
witn which predetermined upper suction pressire
in the smoke hox is chosen to control the admis-
sion of suction reducing gaseous flyid.. )

6. In combination with a smoke box angd means
for creating draft suction. pressure fherein, of
valve means adapted to automatically open. to
admit @ suetion reducing gaseous. fluid, such. as
air, into said smoke box when the. suction pres-
sure therein reaches & predetermined level, and
automatically. close when said suction pressure
drops below said predetermined. level, a. second
valve means constructed for operation in ' like
manner to the first but at a higher predetermined
suction pressure level, and means- for shifting
the suction pressure control fromy the. first valve
means to the second and back in accordance with
which predetermined: upper suction pressure in
the smoke box is chosen: to control the admissioen
of suction reducing gaseous ‘fluid, said suction
pressure shifting means comprising, pivotally
mounted louvres adapted to substantially. pre-
vent fluid flow through said first valve, means
when said louvres are in clesed position, and
mesans for opening and closing said louvres.. . .

7. In cornbination with: & smoke box and means
for creating draft suction pressure therein, .of
valve means adapted to automatically - open: to
admit a suction reducing gaseous: fluid, sueh. as
air, into said smoke box when the suction. pres~
sutre therein reaches & predetermined. level, -and
automatically “close” when: said suction pressure
drops below said predetermined-level; & ccloseable
separate means for controlling the flow -of suc-~
tion reducing gaseous fiuid tor said: valve means,
means for moving sald séparate means alternate-
ly from wide open-to completely closed :position
and back, and means for: controlling the-time of
movement of said separate means from:-one of
said positions to the other.. - - et

.8, A railroad locomotive provided: with 8 smoke

6b

75

pox, & smoke stack connected and extending. a .
short distance into said smoke -box; and- means
for directing steam: into:the- inner end-of -the -
smoke stack to create a suction pressure in said
smoke box, in combination with -a; hood around
the lower end of said smoke stack, said-hood be- -

“ing open at its bottom and. closed ,at . its_top,

an open passageway means: connected. to ‘the.side
of said hood to facilitate flow .of gaseous fuid
thereinto, and an inlet valve means adapted to
automatically “open .to, admit. suction reducing
gaseous fluid, such as air, through said open pas-
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sageway means into said hood when the suction

~ pressure in said smoke box reaches a predeter-

mined amount and.automatically close when said
suction pressure drops. below said predetermmed
amount.

9. In a method. of controllmg suction pressure
at least at one predetermined level in a compart-
ment, the steps which comprise creating suction
pressure. in said compartment, said suction pres-
sure normally rising above. said: predetermined
level if not controlled, admitting a suction reduc-
ing gaseous fluid in controlled amount into said
compartment when said suction pressure.rises
to-said predetermined pressure level, controlling
the flow of said suction reducing gaseous fluid
admitted into said' compartment so as to hold
said suction pressure from rising substantially
above said . predetermined. pressure level, stop-
ping substantially the whole flow of said gaseous
fluid when a higher predetermined pressure level
is to be maintained in said compartment, and

releasing the whole flow of said gaseous fluid into:

said compartment when the predetermined. lower
pressure level is to be again maintained therein.

10, In'a method of controlling suction pressure
in a compartment, at least at two predetermined
levels therein, by means of independently oper-
ating’ inlets thereto for gaseous fluid, the steps
which comprise creating suction pressure in said
compartment, said suction pressure normally ris-
ing “above said predetermined levels if not con-
trolled, admitting a suction reducing gaseous fluid
into said compartment when said ' suction pres-

7

sure is to be again controlled. therein at said loW- |
est predetermined pressure level.
11, In an automatic draft regulator f0r steam

- locomotives, the combination with a smoke box

G-
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and means for creating suction pressures therein,
of an air inlet valve adapted to normally open -
and ‘admit "air in controlled amount  into: the
smoke hox when the 'suction pressure therein
tends to exceed a predetermined level, means for
rendering said inlet valve inoperative and closed

‘when - a. higher predetermined . suction pressure

level is to-be maintained in-said smoke box, a
second inlet valve adapted to open-and admit air

‘into. said smoke box in controlled amount when

the suction pressure therein rises to a predeter-

-mined higher level and tends to exceed same, and

means for controlling the operation: of said means
for rendering . said first inlet valve inoperative,
whereby ;the suction pressures in said smoke box -
may be readily shifted from one ‘upper level to

‘ another,

.12, In combination w1th a smoke box and
means. for creating draft suction pressure-there-
in, of valve means adapted to automatically open
to.admit. a suction reducing gaseous fluid, such

- as-air, into said smoke box when the suction pres-

sure therein reaches a predeteérmined.level, and

~automatically ‘close ‘when said suction pressure
‘. drops ‘below .said predetermined level, means for

rendering said inlet valve inoperative and.closed
when higher suction pressure is to be maintained

~in said smoke box, and means for controlling the

sure has risen. to the lowest of said predetermined -

levels, controlling the amount of said suction:.re-

.~ dueing gaseous fluid admitted into said compart-:

ment so as to hold said suction pressure from

rising substantially above said predeterimined low- -

est level, stopping the flow of said gaseous-fluid
‘when g higher predetermined pressure level is to
_be maintained in said- compartment, separately
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operation of’said means for rendering said inlet
valve inoperative, whereby the suction pressures
in said smoke box may be readily shifted from

.'said predetermined suction pressure to a_higher

40

admitting a suction reducing gaseous fluid in vari- .

able amount into said compartment as soon - as
said suction pressure reaches the predetermined
" higher: pressure level, controlling the amount of
. ‘gaid suction reducing gaseous fluid admitted to
said compartment so as to hold said suction pres-

" stre from rising substantially above said prede- .

termined higher pressure level, and releasing the
flow of said gaseous fluid into said compartment
at the lower control level when the suction pres-

suction pressure and back.

13, In. combination - with a smoke box and
means for creating draft suction pressure there-
in, of valve means adapted.to open and admit a
suiction reducing gaseous fluid, such as air, into
said smoke box when the suction pressure therein
reaches one level of a series: of predetermined
levels, and automatically close when said suction
pressure drops-below said level, and means for

. completely shifting from one predetermined level
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to ‘another of -said series, the pressure. at which
said suction reducing gaseous fluid is admitted to
said smoke box

‘ ROBERT R. McINTOJSH.‘ :




