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LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No. 562,583, dated June 23, 1896.
Application filed Octaber 19,1895, Serial No, 566,340, (No model)

To all whom it may concern:

Be it known that I, CHARLES A. COUCH, of
Boston, county of Suffolk, and State of Mas-
sachusetts, have invented new and useful Im-
provements in Locomotives, of which the fol-
lowing is a specification; and I'hereby declare
that the following is a full, clear; and exact
deseription of the invention,which will enable
others skilled in the art to which it apper-

tains to make and use the same.

My invention relates to improvements on
locomotives, as shown in my Letters Patent
No. 528,078, dated October 23,1894, in which
the exhaust steam passes. up throuOh the ex-
haust - flue. and then upward throucrh the
smoke-stack to aid the draft.

The objects of my invention are, ﬁrst, by
arranging a heat-deflector in the line of draft
to the smoke stack of the locomotive to de-
flect the heat . before it passes up through the

smoke-stack and to  cause it to cncula‘re_

within the smoke-box and tubes before escap-
ing to the smoke-stack; second, to prevent in
a f”l‘eaf: measure the downward draft of cold

air into the smoke-box and boiler-tubes and.

consequent loss of fuel; third, to heat in its
passage downward such air as forces itself

downwardly into the smoke-box, and, fourth,

to provide means for varying the posmon of
the said heat-deflector with reference to its
distance from the bottom of the smoke-stack.
These and other objects are accomplished by

the construction hereinafter shown and de- |

seribed.

My invention consists of certain novel fea-
tures hereinafter described, and particularly
pointed out in the claims.

In the accompanying drawings, which form
apart of this application and illustrate a con-
struction embodying my 1nvent10n, Figure 1
isalongitudinal sectional view taken throutrh
the locomotlve boiler. Fig. 2 is an enlartred
front view of the same With the front of the
smoke-box removed and with partsin section.

Arepresentsalocomotive-boiler of the usual
construction and provided with afire-box B,
grate C, fire-door D, fire-tubes E, extendlno"
between the flue- sheets F and G, smoke—box
I, into which the products of combustlon pass
from the fire-box B, smoke-stack J, and steam-
pipe K, through whmh the steam passes from
the ﬁre-dome _to the steam-cylinders.

The inner face D’ of the fire-door D is con-
structed of conical shape, as shown, and the
door-frame D? is provided with a flaring col-
lar D? and there is secured to the front door
L of the locomotive a cone L', having a'collar
1% and the object of thus constr uctlno the
ﬁre door and the conein the smoke- box is for
the purpose of deflecting heat, which being
thus deflected is thrown against the sides of
the boiler and kept in continuous circula-
tion, and any heat contained in said cone and
collar is imparted to the tubes and sides of
the boiler, and the cone 1" and collar L2 in the
smolke-box also serve the purpose of chang-
ing the course of cinders which might pass
into the smoke-box, so as to throw them off at
an angle against the sides thereof, after which
they drop by their own weight to the bottom
of the smoke-box, from which they can be
removed. .

‘When a locomotiveis going at a high speed,
the atmospheric pressure is against it, so if
the cone and the collar represented the door
they would be of no use, because they would
be cool on the side which is exposed to atmos-
pheric pressure and offsef the amount of heat
that might approach them in the smoke-box;
but as the door receives the atmospheric pres-
sure it prevents the atmospheric pressure
from touching the cone and collar, which be-
come highly heated by the products of com-
bustion.

Around the exhaust-flue M in line with the
smoke-stack there is arranged a cylinder M/,
provided at its upper end with an inwardly-
turned flange M? which rests on the flange
M3 of the exhaust-flue M. - Located around
the upper end of said ecylinder M’ is a hollow
heat-deflector O, preferably having a shape
of an inverted truncated cone, and-of metal

‘of sufficient thickness to contain considerable
Thig deflector O is supported by suit--

heat. .
able rods P, having their lower ends P’ con-

‘nected to the said deflector by-eyes O, and

the upper end P? of each rod is mounted on
an eccentric P, fixed fast on a shaft P4, which
is journaled in the sides of the smoke-stack
and has an extension P%, to which a suitable
rod may be connected and extended to the
engineer’s cab for operating said shaft in or-
der to raise or lower the deflector O by the
said eccenfrics acting on the upper ends of
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the said rods, as the lower end O? of the said
deflector O is over and is adapted toslide up
and down on the outer surface of the cylin-
der M.

The cast-iron eylinder M is constructed
large enough to fit around the steam-exhaust
of the locomotive, whether it is a doubleor a
single exhaust, and on the outside is always
of a uniform size, and the lower part O?of the
deflector O is also constructed of a uniform
size, so that it will slide up and down on the

cylinderabove deseribed when applied to any |

locomotive in service without the necessity
of any alteration being made in the locomo-
tive, and when a single exhaust is used of a
smaller size than the double exhaust the
flange M? is increased inwardly to fit around
the upper end of the exhaust.

The upper edge O% of the deflector is lo-
cated on a line sufficiently below the lower
opening of the smoke-stack to leave a pas-
sage-way Q of greater capacity than that of
the smoke-stack, and the diameter of the up-
per edge of the deflector is greater than the
diameter of the lower opening of the smoke-

stack, and in practice preferably about three

inches, so that the downward draft of cold
air is intercepted by the interior of the heat-
deflector O.

In practice it has been ascertairied that
after each upward blast of the exhaust a par-
tial vacuum is formed in the smoke-box, caus-
ing adownward rush of air through the smoke-
stack into the smoke-box and thence through
the flues of the boiler, cooling the same and
causing a disturbance of the bed of coals in
the fire-box, whereby much of the fuel is
loosened and the finer particles of the same
escape before combustion takes place through
the flues of the boiler and smoke-box and are
thus lost through the smoke-stack.

After the heated air and products of com-
bustion pass through the fire-tubes E and un-
der the deflector R into the smoke-box I, they
strike the cone 1" and collar 1? and are de-
flected and then impinge on the outside curved
surface of the heat-deflector O and are de-
flected from their course to the smoke-stack
and caused to eirculate within the smoke-box
and around the said deflector, thereby heat-
ing it until they pass upward through the
opening Q, asindicated by the arrows, into the
smoke-stack and thence into the open air.

The cool draftof air downward through the
smoke-stack is interrupted in its passage by
striking the heated interior surface of the de-
flector, where it becomes heated, and if any
escapes below said deflector into the smoke-
box and boiler-tubes it is at a sufficiently high
temperature so as not to chill the tubes and
flue-sheet. Asthe downward draft is nearly

abolished, the upward draft through the
boiler-tubes is nearly uniform, so that the
fire in the fire-box is not disturbed, thereby
preventing the escape of smaller particles of
fuel.

Inorderto meet the various conditions aris-

ing from the use of the same locomotive for
different purposes, as for yardwork, freight-
service, and express-service, the deflector O
must be capable of adjustmentup and down
in order to increase or decrease the distance
between the bottom of the smoke-stack and
the top of the deflector, and there should be
provided to the said deflector a movement of
about six to eight inches, but in all casesthe
distance between the bottom of the smoke-
stack and the top of the deflector should be
not less than four inches. In serviee where
there is a strong draft the deflectoris raised,
while in service where the draft is light the
deflector is lowered, so that in the case of
freight - traing, where the steam is all ex-
hausted through the stack and the products
of eombustion are, by the continuous exhaust,
drawn out, the deflector does not have to be
lowered to the same extent as it would Dbe in
the case of express-service, becausein freight-
service the continual puffing of the engine
causes a great draft and the exhaust up the
smoke-stack is of much greater velocity than
in express-service, while in express-service,
when the engine has reached its velocity, the
draft is much less, although the amount of
coal used is about the same. Consequently
in express-service, in order to create a better
draft, the deflector O is lowered, while in
freight-service it is raised.

The products of combustion impinging
against the deflector are deflected and radi-
ated backward through the tubes and over
the fire-box, thus damming up the heat, and
when the said deflector becomes exfremely
hot by the heat impinging against its sides it
throws off a large amount of heat, which
passes back into the tubes and is imparted to
the water in the boiler.

The departure of the products of combus-
tion being slowed up by means of this deflec-
tor O, it results that the coal is not lifted off
the gratesand carried through the flues, as in
the ordinary construction of locomotives, but
in case any cinders are carried through the
tubes they strike against the cone and collar
of the fire-door, or against the cone and col-
lar attached to the front door, and are turned
off and drop down into the fire-box or to the
bottom of the smoke-box, respectively, as
they have lost their velocity.

Of course it will be understood that if de-
sired the e¢ylinder or barrel M’ may move with
said deflector and may be made of one piece
with the said deflector O, or instead of being
made of one casting the deflector O can he
suitably secured to said barrel.

It will also be understood that any suitable
means for raising and lowering the deflector
O may be used instead of the rods P and
eccenfrics shown, as, for instance, suitable
chains or levers may be used.

I do not limit myself to the arrangement
shown, as the same may be varied without
departing from the spirit of my invention.

Having thus ascertained the nature of my
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invention and set forth a construction em-.
bodying the same, what I claim as new, and

desire to secure by Letters Patent of the
United States, is—

1. In a locomotive, a hollow heat-deflector
located at the top of the exhaust-flue and in-
terposed and supported between. the boiler-
tubes and the smoke-stack and having its
sidesinclined inwardly and downwardly, and
means for varying the position of the said de-

flector with relation to the bottom of the-

smoke-stack.

2, In a locomotive, in combination with an
exhaust-flue, the hollow, inverted, eonical-
shaped heat-deflector located at the top of
the said exhaust-flue and interposed and sup-
ported between the boiler-tubes and the
smoke-stack, and means for varying the posi-
tion of the said deflector with relation to the
bottom of the smoke-stack. ‘

3. Ina locomotive, in combination with an
exhaust-flue, the hollow, inverted, conical-
shaped heat-deflector located at the top of
the said exhaust-flue and interposed and sup-
ported between the boiler -tubes and the
smoke-stack, and having its upper diameter
greater than the lower diameter of the smoke-

stack, and means for varying the positioni of
the said deflector with relation to the bottom
of the smoke-stack.

4. In a locomotive, a heat-deflector inter-
posed and supported between the boiler-tubes
and smoke-stack, and having its upper diam-
eter greater than the lower diameter of the
smoke-stack, and means for varying the po-
sition of said heat-deflector with relation to
the bottom of the smoke-stack.

5. In-a locomotive, a hollow heat-deflector
located at the top of the exhaust-flue and in-
terposed and supported between the hoiler-
tubes and the smoke-stack and having its
upper diameter greater than the lower diam-
eter of the smoke-stack, and means for vary-
ing the position of said deflector with relation
to the bottom of the smoke-stack.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, on this 14th day of
October, A. D. 1895. ‘

CHARLES A. COUCH.
© Witnesses: ‘
L. W. STAPLES,
L. H: Trow.
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