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{(No model.)

To all whom it may concern:
Ibe it known that I, DoUucAaL J. MCKENZIE
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Ilhnms hfwe Invented certain new and use-
ful Impl ovements in Grates, of which the fol-
lowing is a specification.
The object of my invention is to pr mnde a
sitnple, economical, and efficient grate; and
10 the invention con31sts in the features com-

‘binations, and details of construection hel eln-

after descllbed and claimed.
In the accompanying drawings, Figure 1 is
a vertical sectional elevation of a bmlel and

15 furnace fitted with a grate construected in ac-

~cordance with my 1mprovements Fig. 2, an

enlarged plan view of a portion of a 0‘1 ate

constr ucted in accordance with my improve-

ments. Iigs.3 and 4 are sectional elevations

20 taken on lmes 3 and 4, respectively, of Fig.

2; and IFig. 5, a tr ansvelse sectional elevatmn
taken on Lhe line 5 of Fig. 2.

In the art to which this invention lelates it

18 well known that in the grates now in com-

25 mon use a certain amount of grate-surface is

needed to generate suf

evaporate a given number of pounds of water

to get the 1equ1led boiler-pressure.

S0 Well known that in planning furnaces a

30 certain amount of space is generally insisted

upon in order to obtain the necessary heat

units. It is also well known that in the use

of bituminous coal such coal will clinker and

clog the ordinary grates now in use and that

35 1in 01del to overcome this various styles of
grates have been invented, a great many of
the type known as “shaklno‘ n‘rates” and

““mechanical stokers.”
My invention, therefore, is 1ntended p11-—

40 marily, toprov ide a grate oi such constructwn

that a less amount of grate-space 1s necessary

to generate the 1eq111red heat units than has
hlthelto been required as the standard. =

A further object of my invention is to pro-

45 vide a grate of such construction and ar-
mnﬂ'e‘ment that shaking is unnecessary and
that WIH minimize the obJectlons of *‘run-
ning” of the coal and clogging of the grate,

all of which will be more fully herema,ftel
50 explained. |
In censtructing a gr ate in accordance with |

| them 1n one integral bar.

c1ent heat units to

This is

my 1mprovements I make a grate-bar A and
provide it with an upper surface A’, con-
strueted of longitudinal and transver se bars

a and a’, the t1a;nsverse bars having projec- 5 5
tions, I, gs, or teeth a? opposite each other, so-
as to form what might be termed ““double
comb -shaped apertures ” a’, arranged trans-
versély, so as to pass through the surface of
the grate-bars. These teeth a* are tapered 6o
dow nwardly as shown particularly in Fig.

5, so as to afford clearance for the ashes of

the coal and allow the same to readily pass
through the openings.

In ordel to support the grate- surface in an 6s;
efficient manner and p10V1de for the admis-
sion of atmospheuc air to the burning fuel,
the grate-bar is provided with a lower 101:16'1—
tudmal sustammg portion A® and each trans-

verse rib or bar ¢’ is suppmted by means of 7o
| partitions or ribs A? which are vertically and

transversely chsposed and extend from the
upper to the sustaining portion and connect
These partitions
or ribs are concaved at the sides, as shown 73
particularly in Figs. 1, 3 and 4, so that they
form what might be termed ¢ arched recesses”’

B between ea,ch grate-bar, into which air may
pass and cir enlate in a cylmdmcal manner to

be detained and from which sufficient air can 8o
always be drawn to the grate-surface to sup-
port combustion.

It will also be observed from the for egoing
desm iption of the construction and opemtwn
and from an inspection of the figures of the 8s
drawings, particularly Figs. 4 and 5, that

‘there is a space between the upper pOI‘th]l of
‘the grate A’, which forms the grate-surface,

and thelon mtudmal supportmn'-bal A?, which
is arra,nﬂ'ed underneath the grate- surface. QO
This space between the grate-surface and the

,su_pportmt,-bal serves 130 furnish a continu-
ous connection between the spaces formed |

between the bars, so that portions of the air
which circulates between the bars may pass g5

t through these spaces, and thus facilitate the

feedmﬂ* of air to the fuel-box or fire-chamber.
This is a material admntage in that the air

1sdetained and broken up into currents,which

facilitates the feeding of the furnace.
An inspection of FIG'S 3 and 4 will show
ﬂl’Lt thelower Susmmmg portions of the grate-
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~“middle bars.

center bars C.

2 , 610,687

bars are tapered, as at A% and adapted to fit
in tapered recesses ¢ of the side bars C and
In the ordinary furnaces,
four by four, I prefer to make the grate-bars
in two pieces longitudinally, as shown in
Fig. 5, and support them on the side and |
- The upper surfaces of theSe: |

~slde and center bars are tapered, as at ¢, so

IO

B Dbarandsave
8 .20

L ~ that the ashes in falling down W111 not be re-
rtamed on the upper surf&ees thereof.

Fig.1showsa com plete furnace constl ucted

~ in aecordance with myimprovement,in which .
. there are six grate-bars, and this furnace is -
- :of the ordinary size, four by four, having six-
teen square feet.

~accordance with my improvement is more

~ economical to use in that it requires less
space to generate heat units thfm in bmlers ;

B
| -::;gg;_'rzcansbructed in the old forms.

. 30
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In use and from actual eXpel 1ménts 1 ha,ve;

SRR found that the coal burns on the grate-bar in
~seemingly individual pwees——that 18, the coal
EEREE rests on the teeth over the comb-shaped open-

1 . Ings and 1s distilled rapidly by the heat of .
| . the furnace, so that the incoming air seems -
| - toengage or combine with the dlstﬂled oases |
. and burnin jet-like flames, the:ash dr0ppmﬂ*
through readily and easily in small pieces and

noft tendmﬂ' to clinker or clog. From these
experiments I find that the alr comes in

~through the ash-pit and is resisted by the sus-

tammg portions of the grate-bars and circles
between the same a,nd 1s held in a measure
therein to be easily drawn up through the
openingsin the grate-surface, the enmre orate
forming, as it were, & mesh to econommally

“support the fuel and admit the necessary at-

mosphericair and'oxygen. Froma glance at
Iigs. 1 and 5 it will be seen that the alr can
pass up through all portions of the grate and
between it and the side and end wall% and
at the same time allow the ash to drop down
throucrh the openings.

I clmm-—-—-

1. In a grate-bar, the combination of a sur-
face por tion hEWlI]ﬂ‘ double comb-shaped open-
ings extending thel ethrough, a lower sustain-
ing portion ew:tendm o underneath and length-

wise with the grate- bal S0 as to pr 0V1de an

It will there-

air-space between it and the grate-surface
and two or more ribs or partitions vertically
and transversely disposed to connect the sur- =
face portion with the sustaining portion inone
integral portion, substantially as described.

2. In a grate-bar, the combination of a sur-

face portion provided with transverseribsor
' bars, projecting teeth on: each side of the
| transverse ribs and: arranged {0 form comb- 65
| shaped openings through the grate, a sustain- .=
{'ing portion arranged underneath:the grate-
surface so asto provide an air-space between
1t and the grate-surface longitudinally dis- -
| ' posed, and a plurality of ribs or partitions
SRR -1 find, however, from ex-
R 'perlments, that: Whlle thls amount of grate-
. surface is necessary under: the old construc- |
. tion of boilers I can cut it down at least one |
about three feet of grate-sur-
E face, which is often quite a consideration:in
| . crowded centers of commerce.
| . fore be seen that a grate-bar constructed in -

o

transversely and vertically disposed to con-
nectthesurfaceand sustaining portionsinone: : -
integral portion, substantially as described. =
3. In a grate, several grate-bars each hav- '
ing a surface portion provided with a plural-
1ty of double comb-shaped openings extend- '
ing therethrough, a lower wedge-shaped sus- =
taining portion, arranged in line with and
| underneath the grate-surface so astoprovide =
an air-space between it and the grate-surface
and a plurality of vertically and transversely:
| disposed ribs or partitions connecting thesur-
| face and sustaining portions in one :i:ntegml |
| plece, in combination with supporting rods:
or bars provided with tapered recesses to re-
| eeive the sustaining portions of the barsand
hold them in fixed operatwe posﬂ;lon sab-
stantially as described. . . SR

75

4. In a furnace-grate, theléomblna,mon ofé REREE

| several grate-bars formed of upper surface:
p’OTﬁOHS ‘having a plurality of double comb-

shaped openings transversely disposed - and
extending therethrough, lower wedge-shaped
Sustamm portions lonmtudmally disposed,
and mrdnﬂ'ed underneath the grate-surface
so as to provide an air-space between 1t and
the grate-surface a plurality of webs or par-
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titions connecting the surface and sustaining

portions in integral portions and concaved at
either side so0 as to provide arched recesses
between adjacent grate-bars into which air
may circulate and be distributed, and side
bars for the furnace provided with wedge-
shaped recesses or pockets in their upper por-
tions to receive the sustaining portionsof the
grate-bars and removably hold the grate-bars
in fixed operative position, substantially as

described.
DOUGAL J. McKENZIE.
Witnesses:
THOMAS K. SHDRIDAN

J. WHITTIER BUFPUM
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