2

\\

A ttbmcya.

DN
\\\\\\\\\

Nk
ﬁ,i

S

\\\\%\\\\
\\k\\\\

N\

P

PATENTED JULY 16, 1907.

GRATE.

P. B, HARTFORD.
APPLICATION FILED DEO. 6, 1905,

R N e N O .9» llllllllll o

A\\
M

ol . \\\\\s\.ﬁ\\ 1 \\\\I . ﬁqﬂﬁ |
sy ) s & W _
- _ | \\\\ -\m

- o //// ?,,,7 \\

_..zlz-..-_.-.__
$ I EN WA RN N 0
N

llllllllll

\\\\
)

"'“’&‘C\\\\.
||
%

X W N A N N
QQ & {in i T PR AR
. . NI AN RN

]ll.-I..lll.I.

_._-_-III-..I-.-.__*
:-IIIIE-:-_____ T
:-lll_mll-.-.-mn.__. .
:.-IIIIEI:-.___
__.-tlzl-.-uruﬂ
_-llllu-lnl.a
_n-llzl-‘r-._ |

e Lt U LTT TR

— - ele—— .

- LTI

— N e—
-

2 0., WA:I‘H'EF!IWH, D, C.

— e

IS INI A NN,

AN ENE

kb —— ety w——

Q _ NI R A R
ffj | . =

HeAN BN AR
NN SN

[ —————— ]

. | LT LT LT LTI
— N T 7 LT e

N VAN W AR NN
//,1 NI NI ) ﬂ
NN A BTN ® \
N T T LT LT} J

_E-RIZIIHIH:__

=R fnm - MO
- , (N IN BN RN
o 1L, | TN B AR

z.._..-:urn..-._ 6
o :....-x-._-._.._ |

L




-_ﬁre

B may be adjusted soas to burn dif

-~ be 1efa,d11y cleaned and which may be repaired without

15 '.the need of skilled labor.
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To all whom it may concern:
-Be it known that I, PeTer B. HlArRTFORD, 2 citizen of

' the United States, an d a resident of the borough of Man-
‘hattan, mty, county, and State of New YFOI'L, have 1n-
vented a new and useful Improvement in Grates, of

which the following is a descrlpuon
The ob]ect I have in view is the production of a erate

~which will be extremely efficient, will improve the ;
‘quality of the fire, will be constructed of few and simple

parts will burn any kind of coal, and will keep a clean

Turther objects are the production of a grate which
ferent sizes of coal, may

T attain these objects by the mechanism illustrated in

: the accompanymg drawings, in which

~ yention.
00

~Figure 1 is a plan view of a grate embodying my in-
I1g. 2 1s a side elevation thereof. Tig. 3isa

perspective view of one of the disks, and Fig. 4 is a de-
- tail view in section of a portion of a grate bar showing
~washers between the disks so that they will be sepa-

rated a greater distance to burn large sized coal. In all

~of the views like parts are designated by the same refer-
20

ence characters.
- In carrying out my invention I provide a number of
bars 1—1—1 upon which are mounted or strung a num-

‘ber of disks 2—~2—2. The bars 1—1 are preferably

o made of iron, and of a rectangular crosssection asshown,

30

‘to be limited to the square cross-section shown.

al_thmwh t_he cross-section may be different, and is not
At the

- back of the fire box is a support for the inner end of the

39

. 40
- which may be a portion of the front of the fire box.
~ shown in the drawings this plate 6 is a portion of the

- front of the fire box, although it may be separate.

‘bars. .
 metal plate 3 having a series of round holes 4

The support preferably is shown in the form of a
4 therein,
This plate 3 is supported within the back wall. At the
back ‘of the fire box are openings 5 behind the row of

holes 4 so that the inner ends of the bars 1 passing

throuﬂ'h the holes in the plate will rest within these
openings and a somewhat longer bearing secured. In
the front of the fire box i1s arranged another plate 6,

As

It 1s

~ provided with a horizontal row of round openings 7

45
openings 4 in the plate 3. These openings 7 are prefer-
ably a short distance, say two inches, above the level of

50

- bars within the openings 4 and 5.

which correspond in number and location with the

the openinﬂ's 4 in the back of the fire box. IFor this rea-

o son the bars 1 will incline slightly toward the back.

Thls will insure the retention of the inner ends of the
The front ends of the

- bars extend outward a sufficient distance for the appli-
- cation of a crank, such as 8, or other suitable tool for ro-
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- tatmg or oscillating the bars
ratchet cra,nk may be used.

Instead of a crank a

The disks 2 are preferably cach made of cast iron.
They are preferably all alike. Iach disk has its pe-
riphery made up of broad teeth 10 provided with
curved ends so that the spaces between these ends of
the disks on adjoining bars will control the spaces be-
tween the different rows of disks. Between the teeth
10 are spaces 11 which complete the formation of the
teeth and enable the grate bars by their rotation to
break up clinkers, ete. The broad flat surface formed
by the teeth 10 enables the fire to be raked. Prefer-
ably the open spaces 11 are of less width than the
teeth 10, so that at least half of the periphery of each
disk will be uncut. On each side of the teeth 10 are
radial grooves 12 which extend towards the center of
the disk, but these grooves are not essential and may
be omitted. The grooves on each side of the disk are
preferably staggered as shown in Fig. 1, although this
1s not necessary. Holes 13 outside of the hub of each
disk serve to lighten them and also provide for the ex-
pansion and contraction of the metal. Through the
center of each disk is a square hole 14, which is prei-
erably of such a size as to freely slide upon the bar 1,
but not large enough to turn thercon. In the center of
each disk is a hub with a projecting flange 15 on each
side. Preferably each flange is equal in depth to halt
of the minimum spacc desired between adjoining disks
on the same bar.

The disks are strung on the bars as shown in Fig. 1,
so that disks on adjoining bars may be immediately

- opposite one another, with a separating space deter-

mined by the location of the bars.

In use the fire can be raked by rotating onc or more
of the grate bars. A crank may be applied to one of
the bars and either rotated or oscillated as desired.
By applying two cranks to adjoining bars they may be
rotated In opposite directions, and owing to the rota-
tion of the disks clinkers, etc., may be broken up.
The bubs formed upon the disks are preferably ar-
ranged to glve a spacc befween each disk on the same
bar to permit the burning of the finest coal. In order
to make the grate suttable for coarser coal washers 16
may be added between the separate disks. The width
or number of these washers can accurately adjust the
separating interval between disks upon the same bar.
In the event of breakage of a disk it may be readily
replaced by withdrawing the bar on which it is strung
and a new disk at slight expense substituted. The
bars 1 are preferably supported at the extremities
only, and this is advantageous, as it does not break or
interrupt the surface of the grate. In very deep fur-
naces, however, the bars may be supported interme-
diate their extremities by means of a suitable support.

The number of teeth 10 is preferably considerable,
sixteen being shown on each disk. Also the width of

i each notch 11 is preferably no greater, or as great, as
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the width of each footh, This is to make each tooth
sufficiently thick to. be.strong enough not to become
readily broken. The comparatively great number
of teeth 1s desirable so as to prevent coal from passing
through the rows of disks should the teeth be not ex-
actly opposed. The radial grooves 12 may be omitted
if desired, as may also be the holes 13.

The grate may be used.in any situation for which
grates are employed, and is particularly applicable for
use with automatic stokers.

Having now described my invention what I claim

as new and desire to secure by Letters Patent is:

1. A grate having a plurality of bars, with a plurality
of disks on each bar, the said disks being ecircular, with
teeth, the spaces between the teeth being narrower than
the teeth, and the faces of the teeth being curved, disks
on the adjacent bars being immediately opposite to each
other, the separating interval between adjacent disks on
adjacent bars being narrower than the spaces between the
teeth on the same disk. | | -

2. A grate having a plurality of bars, with a plurality
of disks for each bar, the said disks being circular, with
teeth, the spaces between the teeth being narrower than

'
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the teeth, and the faces of the teeth being curved, the disks

on the adjacent bars being immediately opposite to each
other, the separating interval between adjacent disks on
adjacent bars being narrower than the spaces between the

teeth on the same disk, and spacing washers between the

disks for determining the separating interval between con-

‘tiguous disks on the same Dbar,

3. A grate having a plurality of bars with a plurality of
disks on each bar, the said disks being circular, with teeth,
the spaces between the teeth Dbeing narrower than the
teeth and the faces of the teeth being curved, with a radial
groove on each side of the teeth extending toward the
center of the disk.

4, A grate having a plurality of bars with a plurality of
disks on each bar, the said disks being circular, with teeth,
the spaces between the teeth being narrower than the teeth
and the faces of the teeth being curved, with a radial
groove on each side of the teeth extending toward the
center of the disk, the grooves on opposite sides of the disk
being staggered. | ' |

This specification signed and witnessed this fifth day of
December, 1905, |
PETER B. HARTFORD.

Witnesses :
LEONARD H.
Avuag. Long.

DYER,
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