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 No. 916,809.

a citizen of the T,mtﬂd Smtes
Tumwater, in the county of Tnurbton and
“State of W’ashmo ton, have Invented a new
~and  useful -

‘which the following is a specification.

ATENT OFFICE,

e T iy SR a—

PETER G. SCHMIDT, OF TUMWATER, WASHINGTON.

WATER-COOLED GRATE-BAR.

Application filed March 6, 1908.

fo aél whom it may CONCETIL !

“Be it known that I, Prr pr (. Som MIDT,

W::Ltﬂl Cooku Grate - Bar, of

Thls Invention IGLLtf‘S to hollow (Jm,t bats
for gas producers, boiler furnaces and other

heating apparatus and more particularly fo |
that (,lass of grate bars in which 1}10?'151011

s made for plevenm o overheating ol the

bars by 1nL1111t{11ni11<} o constant cir-
or thel cooling ﬁmd

Or&te
culautlon of  water

5 within the same.

The object of the invention is to provide a

 hollow grate bar having the greatest prac-
- tical width thereby to Insure the greatest
- practical space between bars when n[um[,uw

the same, for the remova,l of ash and clinkers.

A turthel object- is to provide a Lollow

arate bar the several pmts of whieh are
- thoxouﬂ‘hlv

cooled by the circulation of

~water or othel cmlmﬂ fluid through com-

)
ot

municating passages within the bar,

said

- passages bemﬂ S0 {llbp{)bﬁd with wlatmn to
~ the fuel supporting ribs as to insure the
~ effective conduction of heat to said cooling

fluid and thus nrevent destruction of the en(ls

of the 1'1bs %pecmﬂv when working down
~draft.

A 1111'thel obje@t is to construct the grate

bar in such a manner as to render it un-

necessary to use very cold water or other

“fluid as the {:oohnﬁ medium and also to ren-

~der it unnecessary to circulate the cooling
o medium as I{L}}lﬁl,y a8 18 Necessary In other

: _"_types of hollow g

40

_ma,tm_b.:ar the 1
~ each provided with a bransverse barrier

{LJLE' vars.
A further. obmct 15 to pl(}"\fldt, a - hollow
luid passages of which are

 which forms a partial obstruction te the

i :

flow of cooling medinm and thus prevents |
the steam generated in the fluid passages |
from’ fel‘cmﬂ‘ the fluid through the outlet
and thereby dlmnmﬂ said passages.

A fur ther 01}1@01; of the mvention 1s m

| jpmvme a hollm’» erate bar including spaced

- tubular members lmﬁrmﬂ brans
porting bars secured ’uwzﬂm with their mner

I
Tt

and contl action of the metal, .
- porting

© tubular members so
-, 'culatlon of air and gas between the same.

SYVOVSE hwl 3UD-

ends spaced apart to allow for expansion
said fuel sup-
extended above the
as to permit free cir-

bars  bemng

A further ob]eu is to provide a hollow

rem T T

Specification of Letters Patent.

residing at _
ntroduced at one end of the grate is hfm 10

- as to nerease their utility,

Patented March 30, 1008,
Serial No. 419,542,

rocking grate the several members of which
may be connected to stationary fluid con-
ductors so that water or other cooling tiuid

flow from one member to the Oﬂl("l tiie con-

- ductors being connected to the ﬂmte men

bers in such a manuer as to allow for ﬁxpan—-
sion and contraction and slight oscillatory
movement of ends ol the grate bars.

A further object 1s to provide nupwwd
means for mounting the grate bars m the
walls of the furmace and means for prevent-
me air or gas leakage to or from the ash pit
at the bmlmgb of said orate bars when the
latter are used in down draft and Dressure

producers.
A stall Turther objﬂct ol the mvention 1s
generally to miprove this class ol devices so

durability and
eificliency.

Further objects and advantages will ap-
pear in the following description, it being
understood that various changes in 101111
proportions and mimor details “of construe-
tion may be resorted to within the scope ol
the appended claims.

in the accompanymg drawmgs forming o
part of this spwﬂmauon Figure 1 1s & top
nlan view of a hollow grate “construct ed m
accordance with my 1111"{*1111011 Ifig. 2 15 a

side elevation partly in section of one of the

orate baﬂ g, 3 1s a horizontal sectional
view of the same. T 1. 4 18 an end view of
one of the grate bars wﬂh the supply pive

Fﬂ‘

dettmhod fig. 5 1s o fransverse secetional
view taken on the line 5—5 of Fi e, 2. M.
5 15 a slnilar VIew tatken on the line 6—-6 of

Fie. 3. Tig. 7 1s a top plan view partly m

seetion nluqtmtl ng o modified form ol the

invention.

Similar nuimnerals of reference mdicate cor-
responding parts in all of the figuves of the
drawings.

The improved grate formung the subject
matter of the pws&n‘u invention may be used
in connection with gas pmdvce s, Loiler lm-—
naces or other heating plmmth& and |
way ol ilustration 1s shown applied to a g Lls
pmducu - whiteh 5 designates one we Il of
the five hox and 6 the onposﬂe wall therveof.

As the number of grate bars employed to
form a complete omte varies according to
the size of the fire box in which the same 1s
used, a detailed deseription of a single grate
bhar will sutlice.

The grate bar comprises a body portion

60
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consisting of spaced tubular members 7 hav- ! discharging mto the fluid passage 10. The

ing transverse bars 8 secured thereto for sup-
pvorting the fuel upon the grate and for tne
purpose of shaking down ashes, breaking up
the clinkers as the grate bars are agitated, or

dumping part or all of the ash, clinkers or

re mto the ash pit or onto a lower grate.
The tubular members 7 are provided with
longitudinal fluid passages 9 and 10 com-
municating with eacn other at one end of the
orate bar and separated at the opposite end
of sald grate bar by a partition 11.

Cne end of the grate bar is provided with
a trunnion 12 which 1s journaled 1 a corre-
sponding bearing 13 formed in the adjacent

~wall 6 of the fire-box, while the opposite end

20

25

30

39

40

49

00

55

60

of the grate bar is supported i a collar 14
journaled in a bearing 15 formed in the wall
5 of the furnace, as shown. The trunnion
12 1s provided with a lateral lug 16 which en-
ters a slot 17 formed 1n the bearing 13, said
lug being adapted to enter a groove 18 when
the grate bar 1s oscillated, thereby to assist
in maintaining the grate bar in proper posi-
tion within the fire box. Extending through
the bearing collar 14 and mounted for rota-
tion therewith i1s a tubular member or sup-
ply pipe 19 having its forward end provided
with a head or enlargement 20 defining an
annular stop shoulder 21 for engagement
with a packing 22, the latter being inter-
posed between the shoulder and the adjacent
end of the collar 14 so as to form an air and
steam tight joint at the bearing 15. The
head or enlargement 20 is provided with a
laterally extending flange 23 having an an-
nular groove 24 formed therein for the recep-
tion of a correspondingly shaped rib 25 pref-
erably formed integral with a similar flange
26 on the adjacent end of the grate bar, the
flanges 23 and 26 being clamped in engage-
ment with each other and with a packing 24/
by bolts or similar fastening devices 27
piercing said flanges, as shown.

The exterior walls of the supply pipe 19
are threaded at 28 for engagement with cor-
responcing threads on the collar 14, the lat-
ter being preferably formed with an annular
groove or recess 29 and a terminal stop
flange 30. KEngaging the threads 28 on the
supply pipe 1s a nut 31 which bears against
the stop flange 30 and serves to lock the col-
Jar against accidental displacement.

Disposed within and extending longitudi-
nally of the supply pipe 19 is an outlet tube
32, the mner end of which passes through a
bearmg 33 in the flange 26 and communicates
with the fluid receiving passage 9, the outer

‘end of said tube being threaded at 34 in &
60

stationary casting or housing 35. The cast-
ing 35 is provided with independent fluid re-
celving chambers 36 and 37 one of which
communicates with the longitudinal tube 32
while the other communicates with a passage

or chamber 37 surrounding the tube 32 and

‘orate bar.

inner ‘end cf the casting or housing 35 1s
formed with a recess for the reception of a
packing 38, which latter surrounds the sup-
ply pipe and is retained in position by a
oland 39.
formed with lateral lugs 40 having trans-
versely alined openings formed therein for
the reception of bolts or simiiar fastenmg de-
vices 41 whereby the packing may be ad-
justed to form a tight joint at the point of
entrance of the supply pipe into tine casting.

An annular groove 42 is preferably formed
in the exterior walls of the suppiy pipe 19 for
the reception of a pin or screw 43, which lat-
ter keeps the casting 35 from blowing oil and
assists in preventing longitudinal movement
of the supply pipe within the casting while at
the same time permitting the supply pipe
and its associated parts to rotate m the
bearings 15, the casting 35 remaining sta-

tionary. That portion of the exterior walls

of the supply pipe 19 between the threads 28
and the gland 39 is angular in cross section,
as indicated at 44, and slidably mounted on

the angular portion 44 of the supply pipe 15

the head 45 of an operating lever 46.. The
operating lever 46 is provided with a later-
ally extending finger 47 which enters a de-
pression or recess 48 in the adjacent wall 5
of the furnace. It wiil thus be seen tnat by
sliding the head 45 of the operating lever to
the dotted line position shown in Kig. 2 of the
drawings and oscillating the handle oi said
lever the grate bar may be partially rotatec
or oscillated to effect the shaking of the fire or
dumping of the grate and that when the op-
erating lever 1s moved to the full line position
shown In Hig. 2 the finger 47 will enter the re-
cess 48 and thus lock the grate bar against
accldental rotary movement. -_

Threaded in the casting 35 and communi-
cating withx the chamber 36 1s a pipe or con-
auctor 49 leading from a suitable source of
fluid supply and through which the cooling
medium 1s mtroduced into the hollow grate
bar, there being a similar pipe or conductor

50 communicating with the chamber 37 to

permit the discharge of the fluid from said
Suitable openings or arains 50
are preferably formed mn the casting or nous-
mge 35, sald drains being m communication
with the chambers 36 and 37 and normaliy
closed by plugs, as shown. The discharge
pipe or conductor 50 of one grate bar is con-
nected with the receiving chamber 36 of an
adjacent grate bar so that water or other
cooling fluid mtroduced through the pipe 49

at one end of the grate is free to flow from one

hollow grate bar to the other, as best shown

in Fig. 1 of the drawing. -
Extending transversely across the fluid

passages 1n spaced relation to the partition

11 are plates or barriers 51 and 52 each of

which forms a partial obstruetion to the flow

The gland 39 and casting 35 are
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~ all of the tube 7
- gllow the passage of & relativ ely small velume

916,609

of ﬂmd i the hollow Dm,te bar and thus pre-
vents, in case of a 11qmd cooling medium, the !
steam or gas generated ther efrom in the Das-

sages 9 end 10 from forcibly electing tne

.5 liguid through the outlet and tnub Ummmﬁ
- said passages.

The upper portlon oi eaci
plate or barrier is spaced from the adjacent
as indicated at 53, so as to

of hqmd and tbus permit circulation of the

fluid in- tﬂe pasm%s 0 and 10 of said grate

bar.
By

1;10?1(11110 Laoth filuid recerving pab—

~ sages of the grate bar with a {ransverse plate
18
- and 32 may be reversed, that is to say, the
supply pipe 19 may be used as an outlet and
the outlet tube 32 ‘used as an inlet or supply
~ pipe so that the cocling medium may be in-
90
 the partition 11.

or- barrler the function of the members 19

troduced into the gra te bar on either side of
It will also be observed

- that by arranging a barrier in each passage,
. €ross connections outside are rendeved un-

- necessary thereby simplifying th"‘ COnnNec-
5 tions and pmwntmo IHTSt@hC‘b WNEn revers-

OV R
Ot

ing the flow of fluid in the grate bars. It
will thus be seen that fluid ent ering the

."(:.hamber 37 thmuoh the conductor 49 will

- flow thrmwh the mouth 54 of s

éO--mto the passage 10 of the grate bar and

a1d chamber

thﬂnee into the passage 9 an through the

._-f'o ening 53 nto the outlﬂt tube 3‘”’ fron

“whence it passes through the
the racewmﬂ' chamber 96 of the adjacent
grate bar, in thu manner pelfore btuted

pipe 50 mto

_Attentmn 18 heh called to the fact that

~the fuel suppor ting bars arve extended ver-
tically above the tubes 7 constituting the

| 40._

~grate bar so as to partially prevent the fuel
from coming in direct Conta{?t with the grate

~ bar &nd also to pe srmit free cireulation oi Q11

~and gas between the same.

The inner ends

 of the fuel suppmtﬂw bms ATC 3180 prefer-

45

~ ably spaced apart at 55’ to allow for expan-

sion -and contradwn of the same. A grate

“constructed in this manner permits all the

~ open space or real grate area possible at the
- same ftime lelome proper cooling of all

50

e parts. .

porting bars 8 are alse preferalily deflected

_downwaxdly to assist in dumping tlm fuel

~ and breaking up the clinkers as the grate
~ bars are &Dltated

In Hig. 7: of the drawimgs. Uhcw 18 ﬂlus—-

'tmted a, IllOdlﬁ"LL toun of tl@ mvention in,
“which the supplv pipe 23
outlet tube 32" are **nouﬂmd for rotation

cotlar 147 &ml

- within the bearing 15" as a unit, the station-

60
~_'.for111 of the devwe

---.'_“-‘te*lded longitudinally beyond the adja
wall of the furnace and 1s angular in cross
sectlon to form a support for an OPemtmo

65

ary casting or 1101131110 35 shown in IFig. 3 of

the drawing being dlspm}s d with 1 tins

end of the tubular member 19 is ex-
oent

‘One e

e AL A T R e -

The oppomtﬂ ends of tne fus:}l sup- |

Dbar,

a
LD

lever 45 similar in construction to the op-

erating lever shown in Fig. 2 of the drawings,
the lover 45" being reta ained in position on the
angular portion of the tubular member 19’
by a screw, pin or similar fastening deviee,
indicat ed at 46/,

A drain opening is preferably disposed at

= the junciure of the tubes 7 1 both types of

grate bar, said dram openmgs heing ar-
ranged in advance of the trunnions 12and
Jmlma,P closed by removable plugs 527,

If dosned the several oljemtmn leves
shown in Figs, 1 and 2 of the drawmes may
be connected by hnks or a rod 57 so that all
or several groups of grate bars may be simul-
taneously actuated to effeet the movemens
of the grate bars from one end or side of the
furnace.

Yhile I have shown and desc 11b0d o grate
bar for mbd of spaced tubes having com-
municating passages, 1t 18 obvious that the

- sade may be constiucted of a single tube or

other hollow body having a p.,utltwn ar-
ranged within the same to form said pas-
sages, without departing from the spirit of
the mvﬂlltwll

Having thus des
1S 'cla 1med 1s:

. A hollow grate bar having communi-

ating fluid passages, one ol w hich is con-
noctod with o source of fuid supply and Lhe
otier pl{}‘ﬁid(‘d with an outlet, and a barrie

r1bed the mvention what

disposed witihiun one of said I)ELE;%&”GS and hav-

mg its upper portion spaced from the adje
cent wi Llll thereol to forin & pm tial barrier to
the How ot fluid through said passage to the
outlet.

2. A hollow grate bar hmrinw flutd pas-
sages unnnmnlmtnw mm each other at one
end of the orate bar and separated at the
other end tnewul one of sald passages Lemﬂ
connected with a source ot fluid qupply and
the other provided with an outlet, and 2 bar-
rier dlspos{*c within and 9\1,“11{111111 acr0ss tlie
orate bar at the outlet of one of the fuid DAS-
sages, sald barrier b Wing 1ts upper portion
spaced from the sdjncent wall of the Huid
passage tJLl-{}L} to form a p.fuim},l opstruc-
tion to the flow of fluid through said passage
to thie outlet.

3. A hollow grate bar having iiurl pas-
Ues CO: 1111111111(,@111(: with each other at one
wl of thie prate bm., o partition Separ ating
satd 1}{135{;‘@1% ab the opposite end of the grate
one of said passages belng e onnected
with & source of ftuld qxipph“ 411{1 the other
provided with an outlet, sna a borrier dis-
posed within one of the fluid passages in
spaced relation to the partition and baving
11;3 upper 1{)01(10*1 spaced trom the dj peent

S
¢l

vall of sa1d passage to form a pat riial obstrue-
t.Lon to the fiow of lind tnrougn sald passage

to the outlet.
4, A nollo*" orate bar mcludmﬂ spaced
. tubes each pr ovided with a fluid passage com-

el
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30

40 s

45

00
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municating with the ﬂmd passage ol the
other tube at one end of the orate bar, a par-

tition sep%mtmn' the fluid passages at the op-
posite end ot the O*ra‘te bar, one of sald pas-
sages being connecterd with a source of fluid
supply and the other prowdﬁ-d Wil uh an outlet,

and a barrier disposed within one of said pas-

sages and havmg 1ts upper end spaced from

the ELd]E‘LCGIlt wall of said passage to form
a partial obstruction to the flow of fluud
througn said passage to the Outlet

5. A ho;_low Omte bar including spaced
tubes naving transverse fuel supportmg bars
and eacn provicded with a fluid passage com-
mumcatmp with the fluid passage of the
other tube at one end of the orate bar,a par-
tition disposed at the lenctme of the tubes at
the other end of the bar, one of said passages

beilng connected with a source of fluid supply

and the other provided with an outlet, and a
barrier extending transversely across one of
the passages in spa,ced reiation to the parti-
tion and having its upper portion spaced
From the wall of the acijacent tube to permit
the passage of a portion of the fluid through
ne outlet. |

6. A holiowgrate bar having fluid passages
cowmlumcatmﬂ* with each other at one end of

the grate bal, a partition separating the pas-
‘sages at the opposite end of said grate bar

one of the passages being connected with
source of fluid su PPLY and the other provmerl
with an outlet, and barriers disposed within
aud passages and each having a portion
thereof spaced from the wall of the a%l]a,ceqt
assage to form a partial obstruction to the
Eow of fluid through the same.

A hollow gmte bar havmg a fluid pas-
&ﬂew"ld nrovided with spaced tmnsxr rse fuel
UP]_)OitlIlﬁ bars formed integral with the

walls of the ﬂuld passage and pr O]ected above
the upper surface of the grate bar said ruel

supporfing bars being formed in sections

with the inner ends of the sections of each
bar spaced apart to permit free expansion
and contraction of the same.
8. A hollow grate bar having a fluid pas-
sage and pmwded with two series of trans-
verse iuel snppo:mno Dm*sl aving their upper

longituainal edges inclined downwar diy and

Pro ;ef*ted above tne upper surface of the
grate bar, the inner ents of the bars of one
series bein g spaced from the inner ends of the
bars of the other series to produce an inter-
medmte 1T space.

. A hollow grate bar mecluding spaced
‘woes having communicating fluid passages,
and sectional fuel sup portmﬂ' bars extenmnw

transverseiy across said tubes and hm*mﬁ

60

65

their upper longitudinal edges pr 0]ected
above the upper surface of said tub bes, the n-
‘ner ends of the sections of each fuel sapport—
ing bar being spaced apart to produce an 1n-
termedmue a1r space.

10. The combination with a furnace, of a

- ——

i

nace and provided with communicating

916,609

prowded with commumnicating fiuid passages,

orate bar journaled in the walls thereof and

one of which 18 connected with a source of

fluid supply and the other provided with an
outlet, a

tion thereof spaced from the admcent wall of
sald passage to formn a parti al obstruction to
the flow of fluid thr ough said passage to the
outlet.

11. The combination with a fuma,ce of a
orate bar journaled in one wall of the furnace
2 tubular member iournaled in another wall
thereof and connected to and movable with
the grate bar, said grate bar being provided
with commummtmﬂ fuid passages, one of
which is connected with a source of fluid sup-
ply and the other with an outlet, and a bar-

d a barrier extending transversely
across one of the passages and having a por-

70

.7_?5 .

80

rier extending transversely across one of the

passages and | forming a partial obstruection to
the flow of fluid through said passage to the
ouﬂe’f

nace, a tubular member mounted for rota-
tion im another wall thereof and secured to
and movable with the grate bar, said grate
bar being provided with commum._,atmg fluid
passages one of which is connected with a
source of fluid supply and the other promded
with an outlet, a shoulder formed on the tu-
bular 111"-“111}361
shoulder, a pachg interposed between the
shoulder and coll ar, and means for locking
the collar in eng agement with the packmﬂ
i3. The combmatlon with a furnace, of a
orate bar journaled 1n one wall of the' fur-
nace, a tubular member mounted for rota-
tion m another wall thereof and secured to
and mounted for rotation with the grate bar,

sald grate bar being provided with commu-
nicating fluid passages one of which 1s con-
nected with the interior of the tubular mem-

ber, a fluid conductor disposed within the
tubular member and having one end thereot
seated in a bearing 1n the grate bar and com-
municating with

fluid from said passages.

the other passage, and
means for s‘upplyinﬂ‘ fluid to and dlscharn'mg'

80

The combin ration with a furnace, of a
gmte bar journaied mn one wall of the fur-

90

95

a collar spaced from the

100

105

110

14. The combination with a furnace, of a 115

orate bar journaled m the walls of the fur-
Juad
passages, a tubular member commumcatmﬂ*

. with one of said fluid passages and forming a

bearing for one end of the grate bar, a longl- 120

tudmal tube disposed w1thm the tubular

member and communicating with the other
fluid passage, said tubular member having
its exterior walls threaded and provided with
a sho ulder
member and spaced from the shoulder, a
packing interposed between the collar and
shouldel} ~a clamping nut engaging the
threads on the tubular member and bearing

r, a collar surrounding the tubular 125

against the collar, and conductors for sup- 130

F
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plyi’llgf;_:ﬂﬁ__id ‘to and discharging fluid trom ! _ '
| - communication with the interior of the tubu-

- said passages.

by an opening, the other passage bemng

- 15. The combination with a furnace, of o lay member, @& stagionary tube extending

-~ orate bar journaled in one wall thercol and

n
[
1

5 provided with an angular rib, a tubulat inem- ! |
Csurronnding the tubular member, and con-

ber journaled in another wall of theiurnace

- and provided with an angular groove for the |

10 one of which opens into the tubular member,
 a stationary longitudinal tube communicat-
 ing with the other fluid passage, means for |

. '-lOGkiIlg the tubular menibel‘ n engagement ]

~ with the grate bar, and conductors opera-
15 tively connected with the tubular member
 and longitudinal groove for supplymg tluid to
 and discharging fluid from said passages.

16. The combination with a [urnace, of a | _
- therein, one of which comuuunicates with the

‘orate bar journaled in one wall thereof and

20 provided with communicating fluid passages,

a tubular member journaled in another walk
“of the furnace and having means for intei-
locking engagement with the adjacent end of
 the grate bar, said tubular member being 1n
95 communication with one of the fluid pas-

sages and having its exterior walls at oneend |

“of angular cross sectional formation, o sta-
‘tionary tube disposed within the tubular
~ member and communicating with the other

30 fluid passage, a packing surrounding the tu- _ . .
ing for the adjacent end ol the grate bar, =

~ bular member, a collar bearing against tie
~ packing, an operating lever slidably mounted
 on the angular portion of the tubular mem-
~ ber for oscillating the grate bar, and con-
35 ductors operatively connected with the tubu-
~ lar member and stationary tube for supply-
ing fluid to and discharging fluid from said
passages. '

17. The combination with a fuinace, of a

40 grate bar journaled in one wall thereof and
including spaced tubes having communicat-
cumferential groove and having an niter-

ing fluid passages, a tubular member jour-

- naled in another wall of the furnace and se-

~ cured to and movable with the grate bar,
45 said tubular member being connected with .

~ one of the fluid passages and having its ex-
 terior walls threaded and provided with a
~ circumferential shoulder, a longitudinal tube
"~ extending through the tubular member and

50 communicating with the other fluid passage,
~a collar surrounding the tubular member, 2

packing interposed between the collar and ! _ _ |
orate bar journaled in the walls ol the fui-

- shoulder, means for oscillating the grate bar,
- and conductors operatively connected with
55 the tubular member and longitudinal tube
~ for supplying fluid to and discharging fluid
- from the passages in the grate bar.

~18. The combination with a furnace, ol a
~ grate bar having one end thereof journaled m
0 one wall of the furnace, a tubular member
- carried by another wall of the furnace and

secured to and forming a support for the

- pposite end of the grate bar, said grate bar

~ being provided with communicating fud

65 passages, the wall of one of which is pierced.

through said opening and cominunicating
with the adjacent fluid passage, a packing

duciors operatively connected with tne tupu-

reception of said rib, said grate bar bewg | iar meinber and stationary tube for supply-
provided with communicating fluid passages, . g fluid to and dischargmg fiutd from the

passazes i sald grate bar.

19, The combination with a furnace, ol a
orate bar journaled in the walls of the fur-
nace and provided with coimunieating
fluid passages, a tubular member connected
with one of the Huid passages and formmg a
bewring for the adjacent end of the grate bar,

o stationary casting jnounted on the tubular

mentper and having spaced chambers Torined

interiorof the tubular member, a longitudinal
tube having one end thercol communicating
with the other chamier and its oppostie end
opening into the other fluid passage, and
conductors for supplying fluid to and dis-
charging fluid froum sald passages.

20. The combination with a furnuce, ol a
orate bar journaled in the walls of thelurnace
and formed with conununicating fimd pas-
sages, & tubular member communicating with
one of the fluid passages and forming a pear-

stationary casting on the tabulayr inerber and
having spaced chambers formed therein, one
of which communicates with the interior ol
the tubular member, a longitudinal tube hav-
ing one end thereof comimunicating with the
other chamber and its opposite end passing
through an opening in the grate bav and n
comiunication with the other passage, a
oland surrounding the tubular member, said
fubular member being provided with a cir-

mediate portion of angular cross sectional
formation, a fastening device carried by the
casting and extending within the groove in
the tubular member, an operating handle
slidably mounted on the angular portion ol
the tubular member foi oscillating the grate
bar, and conductors connected with both

chambers for supplying fiuid to and discharg-

ing fluid from the passages in the grate bar.
91. The combination with a furnace, of a

nace and provided with communicating fluid
passages, a tubular mewmber forming a bear-
e for the adjacent end of the grate bar,
stationary casting mounted on the tubular
member and having spaced chambers fornied
therein one of which conununicates with the
interior ol the tubular member, a longitual-
nal tube haviig one end thereof cormmunicat-
ing with the other chamber and its opposite
end opening into-the other fluid passage,
said casting being provided with perforated
lugs and having an annular recess formed

70

SO

A
o |

00

100

1i0

120

130



i
L

Gt

10

therein, a collar slidably mounted ou the tu-

bular member and provided with correspond- |

g perforated lugs, said collar being formed
with a flange working within the recess, a
packing seated 1 the recess, fastening de-
vices piercing the perforations in the lugs,

anxcd an operating lever slidably mounted on

the tubuiar member for oscitlating the grate
bar, said operating lever being provided with
a laterally extending finger adapted to en-
gage a notch in or lug on the adjacent wall of
the furnace for locking the grate bar against
accldental rotation.

22. The combination with a furnace, of a

plurality of grate bars journaled in the walls
thereof and each provided with communicat-

ing {luid passages having inlet and discharge |

3 ' 516,609

pipes; conductors comiecting the discharge

pipe ol one grate bar witi the inlet of another,
and barriers extending transversely across
the fluid passages of each grate bar and
torming a partial obstruction to the flow of
fluid through said passages to the adjacent
cischarge pipe, thereby to permit circulation
ol the cooling mediuin in either direction
with the same cooling effect within the bars.

in testimony that L claim the foregoing as
my own, I have hereto affixed my signature
in the presence of two witnesses.

PETER G. SCHMIDT.

Witnesses:
D. H. Mrany,
B. Noruwm.
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