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T'o all whom it may concern:

_Be 1t known that I, Josepr HaRRINGTON,
of Chicago, in the county of Cook and State
of 1llmois, have invented certain new and

-useful Improvements in Traveling - Grate

Furnaces; and I do hereby declare that the

following is a full, clear, and exact descrip-

- tion thereof, reference being had to the ac-
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companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification.

This invention relates to adjustable means

for closing the space between the layer of

ashes resting on the-grate of an automatic

stoking furnace and the part of the bridge
wall of such furnace which overhangs the
rear end of the grate to prevent the passage
of air between the rear end of the grate and

bridge wall, and more especially to an ad-

20 justable water cooled bridge piece or water

-

29

back adapted for adjustment. toward and

from the top or supporting surface of the

grate and which; by such adjustment, serves
to provide a wider or narrower space for the

passage of the layer of fuel beneath the same.
The invention consists in the matters
heremafter described and pointed out in the

~ appended claims.
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As shown 1n said drawings:—Figure 1 is a

view in longitudinal vertical section of the.

rear end of the furnace and a-bridge wall
there located, showing in side view the rear

‘portion of a traveling chain grate. Fig. 2 is

& transverse section, taken upon line 2—2 of

35

Fig. 1. Fig. 3 is a detail, longitudinal sec-

- tion of the bridge piece. Fig. 4 is an en-

40
~ plate for one end of the bridge piece, illus-

495,

~ that end o
through which water is supplied to and

50:
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larged detail cross-section of the bridie
plece and adjacent parts of the bridge wall.
Fig. 5 is an end view of the bridge piece.
Fig. 6 is an external view of a supporting

trating devices for shifting or moving the
bridge piece located at the outer face of said
plate. Fig. 7 is a-detail section correspond-
Ing with Fig. 4 showing a modified form of
the bridge piece. Fig. 8 is a detail section of

fp the bridge piece, shown in Fig. 7,

makes its exit from the said bridge piece.
As illustrated in the accompanying draw-
ings, A A! indicate the side walls of a steam

boiler furnace; B indicates the rear end ‘or

inner portion of a traveling chain grate, and

A? a bridge wall which extends across the
furnace at the rear of the grate and is pro-

| vided with

-preferably constructed, said bridge

' 1’ a forwardly projecting part A3
which overhangs the rear end of the grate,

C indicates a tubular or hollow water
cooled bridge piece which extends across the

furnace over the rear part of the grate in con-

tact with the overhanging part' A® of the
bridge wall, and which serves to close the
Space or opening between the bridge wall and
the layer of fuel on the grate against the pPas-
sage of air. As shown i the drawings, and
plece

consists of a tube closed at its ends by heads

CI 02J

ing of cylindric form or circular in cross sec-

tion, and, as shown in Figs. 7 and 8, being

oblong in cross-section. The said tubular
bridge piece C extends at its ends past the

inner faces of the side walls of the furnace,

and being made longer than the space be-
tween said side walls, while the main part of

‘said bridge piece extends above the over-
“hanging part A3 of the bridee wall in contact

therewith. Moreover, said bridge piece is

60

6.9.

said tube, as shown in Figs. 1 to 6, be-

70.
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bodily movable or capable of being shifted

relatively to the bridge wall, so that it may
be raised and lowered to carry its lower part

toward and from the surface of the grate be-
neath 1t. To e

ed at its ends in supports sustained on the
side walls of the furnace, so that it may SWing
or rotate in a curved path toward and from
the grate, while it always® “.nains in contact

80

_ ffect sueh bedily shifting of .
the bridge piece the latter is pivotally mount-
8a

with the sald overhanging part of the bridge |
90:

wall to prevent the passage of air between it
and. the said bridge wall. -
As illustrated i Figs. 1 to 6, the pivotal

ax1s on which the bridge piece moves when

1t 1s. bodily swung, is located outside of its
own diameter and concentrically with re-
spect. 10 a convexly curved or rounded sur-

-face @ formed at the intersection of the bot-

o

tom and forward faces of the overhanging

E&rt A3 of the bridge wall, so that, as said
ridge piece is swung or moved, it slides
around or over said convex surface. As
shown in Figs. 7 and -8, however, the hollow
bridge piece turns on an axis within itself and

its part adjacent to the bridge wall is made

of cylindric form concentric with the axis on
which the bridge piece swings, while the

‘overhanging part A? of the bridge wall is pro-

vided with a concave surface a' (Fig. 7)
which fits against said convex inner part of

10
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 the bridge piece, thereby maintaining a close 110
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" joint between the bridge piece and the bridge

wall in all positions into which the bridge.
- piece-is swung or moved In effecting its ad-
- Justiment. ~

As shown in Figs. 1 {o 6, means for pivot-

ally supporting the bridge piece U are con-

structed as follows: In the.side walls A Al

10

Lo

~ exterior to the recess A%.  Said bearing plate

20

adjacent to the ends of the overhanging part

A3 of the bridge wall, are formed openings or

recesses At A% adapted to receive the ends of

the said bridge piece C. In the recess A'is

located a bearing plate D which is provided
with a horizontal base flange d. adapted to

rest upon the part of the wall below it, said

plate D being located in the part of said wall
D.is provided with a bearing aperture d
within which rests a bearing pin or trunnion
¢ which is connected with the head C* of the
bridge piece C by means of a rigid arm ¢'. A

bearing plate D! for the opposite end of the

bridge piece is located at the outer face of the

- sidewall At and closestherecess A5,  Arectan-

1

aular metal frame D® is built in the wall Al

. at the outer part of the recess A%, and is pro-.

vided with an inwardly extending flange a*
to which the bearing plate D' is bolted at its

 margins, so that the said bearing pldte is

 made detachsble from the furnace wall.
3¢
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- oscillatory movement may be given to the
“bridge piece. The head C* of the bridge

50
- " To the outer end of the neck ¢® is attached a

‘is provided adjacent to &

Said bearing plate D* has a bearing aperture
d* which is engaged by a journal or trunnion

‘¢ connected by an integral arm ¢* with the

head of the bridge piece. The arm ¢* and
trunnion ¢ are made hollow or tubular, so &s

to constitute a water pipe or passage, and

sgid trunnion ¢® is provided with an-exterior

tubular extension or nipple ¢*. Said nipple |
-¢* is adapted at its outer end for the attach-

ment: thereto of a supply pipe or hose C* and
e trunnion ¢ with

square or flat sided parts ¢ adapted to re-

ceive the correspondingly sheped socket m

the hub of a lever E, by which swinging or

piece is also provided with a tubular neck.c*
which forms also a wster pipe or passage.

The neck ¢® passes through a curved slot ¢* in
the bearing plate D?, which slot is curved

concentrically with the bearing aperture ¢°.

second supply hose Ct. A sliding, segmental

cover plate F is applied to the.plate D' in

 such manner as to cover the slot d¢, said plate

55
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D being provided with an gperture for the
nassage of the neck ¢ and having shding
movement with said neck. Said cover plate
is made long encugh to coyer said slot m all
ositions of the neck %, as clearly seen in
E‘ig.ﬁ. S S
A segmental bar F! is secured to the outer
face of the plate D' concentrically with the

pivotal axis of ‘the lever K. and devicescars
provided for locking said lever fo. the said
segmental bar at various points m the move-

808,468

! ment of the lever, so that the bridge piece
may be locked or held firmly in any.otf the
“several positions to which it may be shifted
or adjusted.by movement of the said lever

il

herein shown, consist of a pin ¢ -adapted to
be inserted through the lever £ and through
one of several holes f.f f formed n said seg-
mental bar FL. . N
From the construction described it will be

its axis to bring it.into any desired position
with respect to the projection A® of the bridge
wall. j&’hem the bridge piece is in its lower-
most position, as shown in Fig. 1, 1t rests be-
neath the overhanging part- A® of the bridge
wall, but when swung to its uppermost posi-
tion, as shown in dotted lines in Fig. 4, it will

stand atthe front of said overhanging part.
A%, with its lower surface only slightly below

the level-of the lower surface of the said
overhanging Ea_:t- of the bridge wall. B
i'usting the bridge piece, as described, 1ts
ower surface may be brought to a position &t
greater or less distance vertically above the
top surface of the ac
thickness of the layer of ashes or wholly or

kbl :_H

‘part of the grate beneath it. "It is of coutse
to be understood that the bridge piece will
‘be so adjusted, according to the rate of feed

of the fuel, as to permit the layer of ashes or’

burned out products of combustion on the
grate to pass beneath it, while at the same
time maintaining, .so far as possible; con-
tinuous contact of the bottom of the bridge
vicce with the top surface of the said layer
‘of ashes or burned out fuel. . -~ =
 Now referring more particularly ‘to the
means employea

which water is delivered to and makes its'exit
from the imterior of the bridge piece, the

to connect sald nipple ¢! and neck ¢® with
| suitable supply bnd return pipes. In the

| particular construction illustrated, the arm

¢t and nipple ¢* constitute the exhaust or de-
livery passage, while the neck ¢* forms the
iated in the bridge piece. The construction
illustrated in the water circulating’ means
embraces certain novel features, as follows:
G indicates a pipe which extends longitudi-

| nally of the bridge piece within the same and

is aftached at one end to-the head C* in such
manner that it is in open eommunication
with the neck ¢*: 'The opposite or free end of
the pipe extends throu Iﬁ the interior of the
 bridge piece to a point near the head C.

Water delivéred through the supply hose C*

L o

| E. The locking devices for the lever E,.

supply passage for the water which 1is circu--

70
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| menifest” that by shifting the lever K, the
|-bridge piece C may.be adjusted or swung on

80

85

By ad-

56

grate, according to the

| partly burned .out fuel which rests on the

100

105
for maintaining a cireula- =
| tion of water within the hollow bridge piece;
‘the tubular arm ¢* and nipple ¢! in one.casé,
| and the neck ¢® in the other case, constitute

water supply and return passages throdgh 110

connecting pipe or hose C* C* being employed

115
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to the neck ¢° passes through said pipe G and !

is delivered to the interior of the bridge piece
at a pomt adjacent to the head (.
k118 a horizontally arranged pipe which is

secured in the head C? in such manner as 10

be in open communication with the dis-

charge passage formed by the arm ¢®.  Said

pipe IT preferably extends only a short dis-
tance into the hollow bridege piece and has

attached to its inner end a laterally extend-

ing curved arm ‘% which extends along the
inner surface of the bridge piece substan-
tially parallel with said inner surface. The
said arm [ is so located as to be at the upper
part of the bridge piece in all positions into

which the said bridge piece is moved or

swung; sald arm % being herein shown as ex-
tending through about one-fourth of the cir-

~cumference of the bridge piece. Said arm

end, and 1n its top surface
a series of holes or nerforations
The purpose of the curved arm s to

Jv 1s open at its free
are formed
:Itrl f&l.

- prevent any considerable quantity of air be-

30
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» that illustrated in t

“outside of the

‘detached from the

ing confined or trapped within the upper

part of the bridge piece in any position of the
same, 1t being manifest that the open end of
sald' pipe and the perforations in said pipe,
located adjacent to the upper wall of the
bridge piece, afford vents for any air accu-
mulating in the top of the bridpe piece,
and which will tend to pass outwardly from
the mterior of the bridge piece through the
exit pipe or passage formed by the pipe
H, arm ¢® and nipple ¢

Lo facilitate the separation of the parts and

removalof the pipes G and IT from the interi-

orol the bridge piece, the head (7is preferably
seeured by nieans of boltsto a flanged ring C8

which 1s seeured Dy screw-threads or other-

wise on the adjacent end of the tube comn-

stituting the body of the bridge piece.
The bridge piece made and supported as

described may be readily removed from the

{furnace by first disconnecting the su pply and

return pipes P C4) taking off the leéver B and
plate ¥ and then detaching the bearing
plate D' froimn the furnace wall and slipping

1t off of the trunnion ¢? and neck ¢  After

sald plate D' hag been so removed the bridge
picee may bhe removed endwise through the
opening A%\ dr, if there be not room at the
furnace for such endwise re-
moval of the bridge piece, the latter may be
‘bearing plate D “and
shifted endwise far enough' to carry its
trunnton ¢ out of the recess A* after which

the bridge piece may be swung horizontally

within the furnace until it reaches a position
permitting its opposite end to. be taken out of
or removed from the recess A, after which
the {bridge 'piece may he removed through
the front opening of the furnace. |

The construction of the 1) 1dge piece shown
n Figs. 7 and 8 is substantially the same as

“heat so that flexible hose

he figures heretofore de- |

seribed excepting that the tubular arm cl
and neck ¢’ are made straight, as shown in
Ifig. 8, instead of being curved. '

By providing the side walls of the furnace
with- recesses into which the ends of the

metal bridge piece extend, and by locating
the bearing or supporting plates, in which
the trunnions of the bridge piece have bear-
ing, at the outer faces of said side walls,
the said bearing plates and also the pivotal
supports of the bridge piéce engaged there-
with, are removed fromn the direct action of
the fire and therefore not liable to be injured
by heat. By having the supply and return

pipes connected with the bridge piece ar-

ranged to extend through the bearing plate
to the outside of the furnace wall, the supply
Or return pipes or hose are entirely ou'tsic}l)e of
the furnace and will not be affected by the
may he used to

3
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make the supply and return connections be-

tween the exterior, or stationary, supply and
return pipes and the.supply or return pipes
connected and moving with the bridge piece.
Moreover, by this. construction it becomes
unnecessary that either the supply or return
passages should be carried through the
trunnion of the movable bridge piece al-
though this latter construction is shown in
the accompanying drawings and is preferred,
because somewhat simplifying the construc-
tion’of the parts.
I claim as my invention:— = -
1. The combination with a bridge wall
naving an overhanging part, of a pivotally
mounted bridge piece located in contact with
sald overhanging part of the bridge wall, said
overharging part of the bridge wall being

rovided with a convexly curved bearing sur-

face adapted forcontact with the bridge piece

¢ 1n all positions of the latter.

2. The combination with the side walls of

90

95

100

105

a furnace of a fuel grate, & bridge wall, a hol-

low tubular bridge
provided at its ends with eccentric trun-
nions; said.side walls of the furnace being
provided with
bridge wall into which the ends of said bridge
piece extend and which are larger than the
said ends of the bridge piece to afford spaces
for the lateral adjustment thereof, means for
adjusting the bridge piece and holding it in
its adjusted position, and water su ply and
return pipes connected with saig bridge
plece. | -

3. The combination with the side walls and
bridge wall of a furnace, a tubular bridge
piece of cylindric form provided at its ends
with -eccentric trunnions: said side walls of
the furnace being provided with recesses at
the ends of the bridge wall into which the
ends ‘'of the bridge j
plates attached to the outer part of said side
walls 1 which said trunnions of the bridge
plece have bearing, and means for adjust-

1ece of cylindric form -

recessés at the ends of the

piece extend, supporting

110 .
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ing said bridge piece and holding it in its ad-
justed position. . - -

4, Tll‘ie combination with the side walls of
a furnace, of 4 bridge wall provided with an
overhanging. part, a tubug,r metal bridge

piece of cylindric form provided at its ends |

with - eccentric trunnioms, and supporting
plates in said side walls for said trunnions,
the trunnion at-one end of said bridge piece

- 16'being tubular and forming part of the pas-

15

20

25

sige by which water is supplied to the in-
cerior of the bridge piece. . |
5. A hollow bridge piece having oscillatory

movement in a curved path provided with &

water supply passage and with a water exit
passage, which latter is formed In part by a
separate pipe which extends into the interior
space of the bridge piece and is provided with

“an inlet aperture located at the top of said

SFMG to permit the outward passage of air
therefrom. - - :
6. A hollow bridge piece having oscillatory

movement in 8 curved path, said bridge piece

being provided with a water supply passage
and with a water exit passage formed 1n part

e

by a pipe which extends into the interior ot
the bridge piece and is curved to conform to
the top su~face of the same and is perforated

to admit the passage of air from the mnterior
~of said bridge piece. I
7. The combinationwith the side walls and

bridge wall of a furnace, of a hollow or tubu-
lar bridge piece provided at one end with two
tubular arms, one of which forms a trunnion
for the bridge piece, said tabular arms form-
ing passages by which water is supplied to
and makes its exit from satd bridge piece, and
a bearing plate for said trunnion, said bearing
plate being provided with a segmental slot
for the passage of one of said tubular arms
and with a-sliding plate which moves with
said arm and covers sald siot. -

In testimony, that I elaun the foregomng as
my invention I aflix my signature in pres-

ence of two witnesses, this 20th day of Sep-

tember A. . 1904. |
JOSEPH HARRINGTON,
Witnesses: -

W. L Iﬂf‘iLL ;
_D. . MArMON.
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