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' DAVID L. SHAFFER, OF PITTSBURGH, PENNSYLVANIA. = = ©

*  LOCOMOTIVE-FURNACE GRATE. -

1,369,939,

To all whom it may concern:. .~~~
Be it known that I,’Davip L. SHAFFER, 2

resident of Pittsburgh, in the county of

_Allegheny and State of Pennsylvania, have

“invented & newand tseful Improvement in

Locomotive-Furnace Grates of which the;

following is.a specification.

"My invention relates to, steam- boiler fur- -

. naces, and ‘its general:object is to'improve

. 10

the efficiency of such furnaces by giving 2.
more even blast and efficient combustion of
the' fuel used therein. N

" Further objects

plete combustion; and to provide means for
consuming a larger amount of the smoke

generated than is customary in the present”

construction.” Also, my invention provides .

_ means for using either a fluid or a solid fuel,
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_ ing longer

or a fluid fuel together with ‘a solid fuel,

furnishes means to quickly extinguish the
fire, and the particular construction for se-

curing these objects includes grate bars hay-
¢ life “than those customarily in’
“These, and other ‘advantages’ which ‘will

* be plain to those familiar with' these struc-

30

tures, are attained by a construction such as

that below described, but IT-do not limit my- -

‘self to any particular form of grate bar, or -
bearing, or boiler, since my invention can.
be utilized in’a variety of forms. s

One embodiment-of my. invention is shown

in -the accompanying drawings, -wherein :

35

~ according to my.invention; Fig. 2is a plan-

Figure 1 is'a vertical longitudinal section
through 4 locométive  fire*box constructed :

view of two grate bars in normal position;

. Fig. 8 is" a  longitudinal vertical: section™

40"

through one of the grate bars on the line

3—8 of Fig. 2; Fig: 4 1s a vertical transverse .

section’ through a part of the furnace, show- -
ing the grate bars divided into two sections:

_and supported-at their middle ends; Fig. 5.

45

is similar to Fig. 4, but shows'a single grate
bar ‘extending across the furnace; Fig. 6 is

similar to Fig. 5, but shows modifications in.-

the mounting of the grate bar} and Fig. 7:is

 a-~diagram of a pipe arrangement for sup-

50
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bars,.and for heating the fluids.

“T have shown my ivention as apphed tv(_)"
the ordinary locomotive boiler, but it will be’
understood that I am’not limited to this-

‘construction; and that it may be applied to

s .of the invention are o
- secure greater heat from the fuel, more com- -
15

fumes anid gises out, as will-be understood. .- -
T

- I prefer that the grate bars be ro

; Spec_iﬁcation of Letters Eateh’c. o P__a,ten{;éd Ma,l".- 1, 1921.
" Application fled June 16, 1916, Serial No. 104057 . ... -

‘ ahy‘ form of steam boiler, whether _Statfdn-

ary, horizontal, upright, or locomotive. -

It has been customary to form the bottom

'of boiler furnaces from cast iron grate bars
60

"These have been solid of skeleton, and air to-
support combustion was supplied by means:

drawing air through. the "ash box, up
through the grate bars and burning fuel, but
this exhaust. is rapid and violent, resulting
in blowing a great deal of unburnt. fuel aﬁ,c%_

bustion, and thé completeness. of. consump-
tion -of the fuel ‘depend largely upon: the
free supplying of oxygen thereto, it 1s essen- .
tial that air be forced evenly and rapidly
throughout - the - burning material. Efter
combustion is started,.and a-high dégree of -

heat has been attained, additional heat gen- . -
“erated largely depends upon the amount of:-

oxygen ‘which .can be brought into contact
with the burning material.”  The nozzle 'in. .

the front: end ‘may be much larger than . '

- of ‘an ‘exhaust through the smokestack,:

65

‘gases out the stack.  As the heat.from com- - v

.70

75

usual. - Stationary boilers will not need such

* high smokestacks as now used, because.there
“will - be no need for viclent exhausts. A

blower of the ordinary type will be used mn
the stack in all cases, however, to draw the

+In’ order to. secure the  objects herein
stated, I have provided g construction’ em-.

per sides and connecting with-the central
openings therein, and.connections from the
bars to a source of compressed air,. By hav-
ing these perforations in all of ‘the bars,

80

A

" bodying hollow.grate bars, having perfora- .~ -
tions of any suitable size through theirup- . . - -

90 -

and’ comparatively ‘close- together,. and: by -
supplying the air under considerable pres-

sure,, T ‘am’ enabled to give an even and
rapid draft through the entire body of burn- -
ing fuel.” By*this means ¥ secure more com-
plete combustion,. with the smallest.possible. .
escape of smoke and unburned gases. |~ .

95

ckably 1 00

mounted in-the furnace frame,  and that -

suitable means be provided for actuating
them to shake down the ashes and bréak up

A . ip- the cinders. Also, two of the-bars may be
plying different fluids to the hollow grate -connect ' &g to’ form -
-7 . Such means-ate well. known:in.th

connected so as to’ form & dump grate.
¢ art,and.

are not peculiar to my inventio

. Re‘ferring"tb the"jdrépw-ing;s;:l 1s the ordl- 110 7 I
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_ t peculiar t Vel the grate - -
“ bars being mounted in-any siitable manner .
~inithe furnace wall. R
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2

nary furnace chamber’i_ er‘ fire box, which is :
formed by crown plate 2, a rear plate 3, a

flue plate 4, and the grate 5. This fire box is

surrounded by water chamber 6, which .is

made up of the inner wall members 2, 8 and

4, and outer walls 7 and 8. This water space-
has the usual mud ring 9 at the bottom
thereof. The fuel-is:supplied through an:-
opening 10, and the heated air and burning -
gases pass out through the boiler tubes 11. ™

The grate is made up of hollow bars 12

which have laterally extending fingers 18,

and which have central perforations 14 from -

the top of’ the bar to” the central hollow
spaces 142 These grate bars are mounted

* in the side frame of the fire box, and: their

20
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- 30,
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~cast’ Iron around a.

fingers are arranged after theé ordinary fish-

bone construction of ‘grate; as shown in Fig.
2. This is the preferred form, but any class”

... ...~ . the grate bars to extinguish the fire. The
pipe 22-leads to the air supply tank 18.. Tt -
1s controlled by a valve 23, before its con-’
nection to the main supply pipe 19, which
runs to the hollow grate bars.  Beyond the . .
90

of bars may be used. = .7 * . :
The particular manner of constructing the

hollow- grate bars is not a part of my in-
be made by pouring”
ollow pipe, the pipée
forming a central opening 14* through the
~“bar; and the outer ‘mold being so shaped as
to form the fingers 18 and general cuter con-
struction of the grate bar. X prefer to have
extend through
to both ends, and to close one end with a
~ removable plug 15, as shown in Fig. 3, so’

vention, but they ma}slf,

the opening in the grate bar

that by removing this plug the hollow bar
may be cleaned. ~Also, T prefer to cast the

-grate bars larger in the middle and taper-
1ng to each end, so as to form a reinforce-
Tment at the middle portion to.prevent warp--

ing, and to generally strengthen the con-

struction.” Where the fire box is large, grate

bars extending only half way across may
be used, and in that case a central ‘bearing

support 16°is provided and the closed ends .
of the grate bars are carried thereby, but I
‘prefer the single-bar type. The open ends

of the bars pass through the walls of the
furnace and emerge on ‘the outside. This

‘passage may be just-above the mud ring 9,
- as shown in Fig. 4, or just underneath it;-

2 as shown .in Fig. 6. In:the latter case a

“bearing 9* is provided.  Where the bars, or
_their connections, pass through the furnace

 walls, asin Figs. 4 and 5, a sleeve 9 is fixed

“in the walls as shown. The closed ends may
_ also pass through the furnace wall and be-
. exposed,.as shown in Fig. 6. A bearing 17
- “engage'a rounded portion of the grate bars,
~ -which - are  preferably _—:ro’c_kqbly_:mo-un'ted:

is provided on_the inside of the fire box to

' therein,

6 5

. From any convenient source; such as tank -
18, -compressed air is supplied through a
7 main 19, and flexible connections.20, which -
- mady ‘be "in _the: form of hose, to. the.open -

-ends of the grate bars. - Valves 21 are pro-:.
‘vided “between the main 19 and the open -
_ends of the: grate bars, so that any indi-

“below. _ T
It may be desirable in some cases, to heat = -

11,369,939

vidual bar may be cut out, for repair, to
decrease the amount of fluid supplied, or for

other purposes. A check valve 21* is pro- -

- vided to-prevent the carrying of anything
by back pressure into the tank 18. '

~ By the -construction above described air

‘may be supplied to each of the hollow grate

bars, and when forced therethrough escapes
by the. perforations 14 throughout the en-
tire mass of burning fuel. This air will

have the double function of supplying oxy-.
gen for combustion and of forming a draft
to draw other ait up between the grate bars.

70

5

In Fig. 7.1 have shown diagrammatically -

- a piping arrangement by which the engineer

can shut off the supply of air.to the pipes,

80

and instead, supply steam. "By this ar-

rangement, also, water may be forced from

the boiler; or by the ejector pump, through
5

connection of pipe 22 to pipe 19 there is a
branch pipe 24, controlled by a valve 25,

~which in turn has branches 26 and 27, con--

trolled by valves 28 and 29, respectively:.
The branch 26 connects with" a steam sup-

- ply source, and the branch 27 with a water

supply source. 'When air.is being supplied
to_the grate the valve 23 is open and the

valve 25 closed. To supply steam the valves:
23 -and 29 are closed and the valves 25 and .

28 opened. To supply water the valves 23

95
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and 28 are closed and the valves 25 and 29

opened. These operations will be. entirely

obvious. An arrangement by which ‘either..

the steam or air may be heated is described

the air or dry the steam before forcing it

through grate bars. For this purpose I may.

provide a series of bends 30 in the air pipe . -
.22, saddling ‘them on, and in‘contact with,

the heated boiler surface, as partially shown

in Figs. 1 and 7.. A by-pass 33 may be pro--

105
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vided, having a valve 34, so that the air . :
may be used without- passing: through the - -

heater coils. The steam pipe 26 may be. con-
nected to the heating coils, as by-extend--

115

ing pipe 26* to the.inlet end of. the coil and .

providing ‘a_valve 85 therein. It ‘will ‘be.
understood that all of the piping arrange--

ment is diagrammatic merely,

T 1,
It will-be obvious that another advantage
of my invention is"that. the fluid - supply:

- through the hollow grate bars will tend to- =~

keep them cooler than would be the case with

~solid- members, and therefore will ‘add.to

their life. = & - CEES o e B
-1 may also force through thess grate bars

125

a fluid fuel, such as gas, or a mixture of
steam and oil, and thereby aid -combustion, -

and- secure a -combined. solid and - gaseous

130
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~ fuel supply. Such changes will be undef-

stood to apply to different types of boiler
furnaces and will be advisable or not ac-
cording to the particular purposes for which
the boiler is designed. =~~~

I claim :— ,

1. In a furnace, the combination of hol-
low perforated grate bars, a source of fluid
pressure, connections therefrom to said hol-
low grate bars, 2 portion of said connection
being formed as a heater, and a by-pass con-

nection around said heater from the source

of fluid pressure to said grate bars.

2. In a furnace, the combination of hol- -

pressure, connections therefrom to said hol- -
low grate bars, a portion of said connection-
pl

being formed as-a heater, a source of water .=~

fluid - connected to said hollow grate bars,

and a by-pass connection from said source 20 .

of water fluid to said heater. -
_In testimony whereof, I have hereunto set
my hand. S B o
- DAVID L; SHAFFER.
Witnesses: , : '
0. E. Cowaro,
J. Tros. Beatr, Jr.

low perforated grate bars, a source of air 15



