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To all whom it MaY COTCErT:

Be 1t known that I, Jorux F. Bnm{ a 01t1-.

zen of the United %tfhtee residing et Grand
Rapids, Michigan,

new and useful Impl ovements 1n Locomo-

tives, of which the 101]0w1nfr 18 a epeelﬁca-'_:

tion.

This 1:[1ve11t1011 1eletes Lo 1mpr0vements 111'

locomotives.

tem feeturee of it are of advantwe f01 use
111 other stluctures .

The main objects of this mventmn are

First, to provide in a locomotive, an im-

pr oved smoke box and front so constructed

as to effectively withstand the effect of the |
heat from W1t11111 and the cold from without
Second, to

to which it 1s subjected 1n use.
provide in a structure of the class deecllbed
a smoke box in which a large per cent. of the

in which the expansion and contraction and

warping of the front due to the e}:tremes of

heat and cold are obviated.

‘Further objects, and objects Ieletmw to
structural details,
from the detailed deecmptlon to follow.

effective  embodiment of my.

vised by those skilled 1n the art.
The invention 1s- clearly de

pointed out 1n the claims. =

ra

A structure constituting an. eﬁ‘eetwe and_
preferred embodiment of the features of my
invention 1s- clearly illustrated in the ac-
~companying drawing, forming a pert of thls-.

invention, In which :
3

mmvention.” F:w' 2 18 an enlerfred de-

enlarged detail lenn'ltudmel sectmn taken on

a line correspondmfr to line 3—3 of T Fig. 4,
through the smoke box thereof.  Fig. 4 1S a
detail vertical section taken on a line cor-
“responding to the broken line of Fig. 8,

have - nwented certain

1mp1**0vements relate par tlcula,rly to
the smoke box and front of locomotives, al-
though it may be adapted Tor use, and cer-

2. INig.
'couespondmn to line 7—7 of Fig. 6. Iig.

products of combustion
passing therethrough are utilized. Third,
to provide in a structure of the class de-
scribed, an improved smoke box and front

will deﬁmtely eppeer;
| through the steam pipes 5.

I accomplish the objects of my invention
by the devices and means- descmbed mn the_
following specification, SRR
The structure described eenetltutes one
invention.
Other embodiments would be- reedﬂy de-'

ned end:

gure 1 is a side elevetlon of a locomo-;
tive and -its tender, embodying the features
of my

tail front elevation thereof Fig. 3 is an

- ]001{1110 n the dlrectlon -of the little arr OWS .
_deewneted by the numerals 4—4. Fig. 5is
an’ c,nl‘u oed vertical section Laken on the
broken hne of Fig. 3, looking in the direc-

tion of th ATTOWS - deemnated by the nu-
merals 5

| Fig. 4. I‘lg
thr ough one of the front door clamps taken

~which is 0pp051te to that of
6 1s an enlarged detail section

on a line corresponding to line 6—6 of Fig.
T 1s'a deta1l section taken on a line

8 1s an enlarged detail elevetmn of - one of
the hinges for the front door. Fig. 9 is an
enlarﬂ*ed detail section taken on a 11]:16 cor-

'respondmg to Iine 9—9 of Fig. 8. Fig. 10

is a detail section taken on a line correepondﬂ
‘ing to line 10—10 of Fig. 8. -- -

Tn the drawings, snnﬂar reference char'

acters refer to similar parts throughout the
several views, and the sectional views are

60
70

75

taken lookmfr in the direction of the little

arrows at the ends of the section lines.
Referrmo to the drawing, the locomotive,

which is deswna,ted O*enerelly in the draw-

ing by the 111,111’16131 1, is provided with a

_j.smohe box 2 at its forwerd end. The furnace
flues 3 are arranged to deliver to the. smoke
box, as 1s indicated in the dr awing, the de-
tails only of the ﬂues being shown

The
steam pipe 4, which is also shown in detail,
18 arranoed to delwer to the ‘steam. ehests

The cylinder

“The smoke stack is preferably prowded

‘with a ‘downwardly projecting petticoat or

draft flue 8, the lower end of Whmh 18 bell-
shaped. or ﬂered outwa,rdl Below this
dra,ft flue or pipe 8 is the no:?zle stand- 9 de-—

tails of which are not here 1llustrated. -
plate 10 is arranged at the '
rear of the draft flue 8 and projects down-
wardly and forwardly beneath the same, the -

~The deflector

nozzle 11 being arranged through. the de-

flector plate, as is indicated. From the for-

ward end of the deflector- plate to the top

of the arch chamber and in front of the
;_dmft Ppipe, I arrange a screen 12. This
screen 18 preferably prowded with a deor or
‘man-hole - opening 18, which 1s closed by a
screen 14, This screen 18, 1n the strueture
illustrated, secured by the means of staples
15 and hooks 16, so that 113 can. be eesﬂy at- -
' tached or deteehed

. The emoke box: frent 1S made up of an

30
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-Saddle 6 is arranged beneath the emolie box,
‘a8 18 the common preetlee ; '
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outer wall 17 and an inner wall 18 to form a
water chamber 19 between the same. This
water chamber is connected to the supply
tank of the locomotive, which is designated
generally by the numeral 20, by a suitable
circulation connection consisting of a pipe
21, which 1s connected to the tank and to the

chamber 19 in the smoke box front at the

bottom thereof, and a return pipe 22 which
1s connected to the tank and the chamber in
the smoke box front at the top thereof, see
Fig. 2.

In the pipe 21 is a circulation pump 23,

which is indicated in conventional form,

see If1g. 1. By means of this pump and cir-
culation connection, the water is circulated
from the tender tank through the water
chamber in the front.

“The front door 1s formed of an outer wall
24 and an 1nner wall 25 to provide a water
chamber 26 therein. This chamber 26 in the
door 1s connected to the chamber 19 in front
by suitable passages, preferably through the
hinges and securing clamps for the door.
The details of one of the securing clamps,

which is hollow, are illustrated in Figs. 6

and 7, while the details of one of the hinges,
which 1s also hollow, are illustrated in Figs.
3, 9 and 10. The securing clamps for the
door preferably consist of the socket mem-
bers 27, which are threaded into the outer
walls of the front and door, and the yoke-
shaped member 28, the ends of which are

‘adapted to fit into the sockets. The member
35

28 1s clamped in place by the clamping screw
29, see Ifig. 6. These clamping means are
provided with water passages so that the
water chambers in the front and door .are
connected. - | |

- The hinge preferably consists of the

knuckle member 30 and the pintle member

31, the knuckle member being tapped into

the outer wall of the front, while the pintle

- member is secured to the door and provided

45 -

50

bd -

60

65 box front and door and across these heating

with a passage opening into the water cham-
ber of the door. The passages in the pintle
and knuckle members are arranged to regis-
ter when the door is closed, but preferably
brought out of register when the door is
opened, so that they serve as cut-off valves.
A plurality of clamps are preferably pro-
vided, spaced about the door so as to insure

a circulation through the water chamber of

the door. To add to the heating capacity,
I provide the smoke box front and door with
a plurality of U-shaped heating pipes 82.
These pipes are mounted on the inner walls
of the front and door to project into the

~smoke box chamber. These U-shaped heat-

Ing pipes are arranged one leg above the
other so that circulation therein is insured.

The products of combustion passing through

the sioke box are deflected by the deflector
plate against the inner walls of the smoke

966,884

p%pes so that the structures serve as a very
effective means of taking up the heat from

the products of combustion, which is carried
back to the supplgr tank through the circula-

tion connections described. A very effective

and even circulation is secured through the

water chamber of the front and door, so that
a comparatively even temperature is main-
tained in the front, thereby preventing its
being 1injured by excessive heat, or by excess-
1ve heat within and excessive cold without,
which injuries result from the conditions
where adequate provision is not made to
overcome the defect.

The loops of pipe 32 are of different
lengths, being longer toward the bottom,
which insures larger exposure of the surface.
An 1mportant action of these loops of pipe
is that they serve to break up large cinders
and assist in reducing the size of the same
so that they pass readily through the screen
and out, and, at the same time, owing to the
tact that the pipes arve filled with compara-
tively cool water, the heat of the cinders is
reduced so that there is less likelihood of
damage by fire along the right of way.

I have 1llustrated and described my im-
provements embodied in a structure which T
consider highly satisfactory. Various of the
parts are shown only in conventional form,
and the particular details of construction
which I have illustrated can be very greatly
varied without departing from the essence
of my invention. I desire to be understood
as claiming the same in detail in the form
1llustrated and described, as well as broadly.

Having thus described my invention, what
I claim as new and desire to secure by Let-

ters Patent is:

‘1. The combination of a locomotive hav-

mg a smoke box containing a downwardly-

inclined deflector in front of the flues with
a nozzle arranged therethrough for creating
draft; a front for said smoke box, having a
central door therein, which door and front
are double-walled to provide water cham-

bers therein ; hollow connections for the said
door to the said front to afford passages for

circulation of water between and through
the said chambers; a plurality of horizon-
tally-arranged U-shaped loops of heating
pipes mounted upon the inner walls of sai
front and door and arranged within the
smoke box, the legs of which pipes are at
difierent heights; a feed water supply tank:
a circulating connection from said tank to
the chambers of said front and door inde-
pendent of the boiler connection; means to
act on the water to insure circulation, coact-
ing as described. |

2. The combination of a locomotive hav-
ing a smoke box containing a downwardly-
inclined deflector in front of the flues with
a nozzle arranged therethrough for creating
draft; a front for said smoke box, double-
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walled to prmrlde a water chamber therem, 1
a plurality of horizontally - arranged U-
shaped loops of heating pipes mounted upon

the mner walls of sald front and door and

5 arranged within the smoke box, a feed water

supply tank; a circulating connectlon from

sald tank to the chambers of said front and |
door independent of said boiler connection,

coacting as described.

3. The combination of a locomotwe hav?

ing a smoke box contmmncr a, downwardly
111(3111‘1ed deflector 1in front o[ the flues wnh

a nozzle arranged therethrough for creating
draft a, front for said smolie box contamuz

ng a d00r both double-walled to provide a

Water chamber therein; a feed water supply:

tank; a circulating connectlon from said

tank to the chambers of said front and door

independent of said b(}ll@l connectmn CO-

acting as described.
4. The combination of a 1ocon10tlve hav-?
g a smoke box; a front for said smoke
box, having a central door therein, which |
door and front are double- walled to prowde*ﬁ?
water chambers therein; hollow connections
for the said door to the said front to afford,
passages for circulation of water between.

and through the said chambers; a feed water

supply tank a circulation connection from
said tank to the chambers of said front and
door independent of said boiler comlectlon,'

coacting as described.

5. The combination of a 1ocomotme hav-
ing a smoke box; a front for said smoke
box, double-walled to provide a water cham-
ber therem, o feed water supply tank; and
‘a circulating connection from said tank- to
the chamber of said front independent of |
said boiler connection, coacting as described.

6. In a structure of the class described, |

the combination with the smoke box; a Imnt

for said smoke box double-walled to pro-
‘vide a water chamber therein; and a plu- |

rality of horizontally - arranged U - shaped
loops of pipes mounted on the nner wall,

front containing a water chamber;
for guiding the waste products of combus-
‘tion from the furnace against the said water

and a circu-
| '1&1:1110' connectlon from the sald feed water

i

the lefrs of each loop bemf} at d}.ﬁ"erent

il helo*hts on sald front and arranged within

said smoke box, and means for clrculatmfr
water through sald front.

M. In a structure of the class descrlbed'

the combination with the smoke box; a fr ont

50

for said smoke box double-walled to pro-

vide a water chamber therein; and a plu-

| rality of horizontally - arrmloed U - shaped
“loops of pipe mounted on the inner Wall of

- | said front and arranged within said smoke
box,

and  means. W‘lt@lﬁ'

through said front.

8 In a structure of the chss desm 1bed
the combination with a smoke box having a

for c1rcula,t1ncr

chamber; a feed Water tank;

tank to the said water chamber mdependent

of the boiler connection.
9. In combination with the water tank

and the smoke chamber of a locomotive, a

front to the smoke chamber having a Water

chamber therein, a, hollow door in sa,].d front,

55

60

means

65

70

clamps for secumng said door to the front B

'some of said clamps having water channels
through them for the ﬂow of water from

the water chamber in the front to and from
the chamber in the door, a water pipe for

111 the front back to the tank, and a water
pipe leading from the tank into the chamber
in. the front to insure a free flow of water

75

| returnmcr the water from the water chamber

80

from the tank to and through the front and

the door and back to the tank

In witness whereof, T have hereunto set

nesses. _
C J OHN' F. BECK.
Witnesses: '

~ Crara E. BrobEN,

- Prina WOODRUFT.

[L. S.] |

‘my hand and seal hel the presence of two wit-
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