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{(No mmisl ]

1o all whom it may concerm:

Be it known that we, GEORGD- L KITsON
and JAMES REAGAN, clmzens of the United

States, residing at Phllsdelphls in the county |

5 of Phllsdelphm and State of Pennsylvania,
have invented certain new and useful Im-
provements in Grate-Bars, of which the fol.

lowing is a specification, reference being hsd
‘to the accompanying drsmngs
1o  QOur invention hasrelation to a grate for all
kinds of furnaces, and more paltlcula,rb to
that form of grate for locomotive or stationary
engine boiler-furnaces wherein a number of
water-bars form part of the grate; and it has
15 for its object to so construct the grate that the
component parts have freedom of independent
movement to compensate for unequal or other
expansion and contraction under varying de-
grees of temperature, and thus prevent the

20 formation of leaking joints, and the warping

of the component parts incident to this form
of grate as heretofore constructed, and thus

Increase its efficiency and dur ability, and that |

when operated or shaken the moving parts act

25 to first break the crust and clinkers, and then

crowd or push the clinkers to open Spa,css then
~formed in the grate-bars, so that the clinkers

fall through said spaces into the ash - pan; or
the operating parts of the grate loose the clmk

30 ers into the ash-pan and clean the entire bot-

tom of the fire without disturbing the bed,

and in doing this an even draft is provided for

all parts of the grate to more thoroughly con-

sume the fuel, and the operation of cleaning |
35 the fireis essﬂy etfected without using a poker

~or slicer-bar and without opening the furnace-
doors, thereby avoiding admission of cold air
thereto and the consequent chlllmg of the un-
der side of the boiler. |
40  QOur invention has for its further object to
provide a simple economical form of water-
bar grate, which can readily and cheaply be
inserted into the fire-box of the furnace and
its parts correspondingly removed for repairs
45 or replacement.

Our invention accordmgly consmts of the
combination, construction, and arrangement
of parts eomprising a grsbe for boiler or other
furnaces, as hereinafter described and clai med,

50 ham ng reference particularly tosectional ba,ck"

and the boiler,

and front end supportmg bars or rims havmg
connection with grate- bars for admitting of
independent - expansion and contraction of
sa1ld parts, to hollow sectional back and front
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end supporting bars having diaphragms or 55

partitions and connection with tubular gmte-_.. .

bars and pipe-connection between said bars

for the sectional grate operated outside of the

ranged in pairs, between each pair of whlch
are preferably two grate- bars, and when op-
erated to clean the fire the rocking bars of

 each pair move in opposite directions, one:

‘to roeking or cleaning- ba,rs:-"-"“:

fire box, and to rocking bars preferablv ar- 60

downwardly into the ash-pan and the obhsr 65

| upwardly into the fire and over the grate- bals,

to provide open spaces between the grate-bars -
for the escape of clinkers and ashes pushed

I to said open spaces by the upwardly- movmg

rocking bars of the pairs. - - 70

Referring to the a.ccompanymg drsmugs

of a grate embodying our improvements; Fig.
2, a side elevation of same; Fig. 3, a like view-

Figurel representsa plan, partly brokenaway, - .

showmg rocking bars on one s1ds only of bhe 7 5

grate-bars; Fig. 4, an end view of the gr ste,

Kig. b5, a ss(,tmn on line 1 1, Figs. 1 and 2;

Fig. 6 an end view of boiler and furnace,

showmﬂ* water-pipe connection between boiler -

and grste ‘Fig. 7, a longltudmsl section of 807"";fﬁ:."f

i part of same; Fig. 8, alike view of locomotive- =

boiler, showing a gmte composed of two

lengths or sections and operating devices for

each sectlon and Fig. 9, a perspective of shsk-, I
ing-bar for one of sald lenﬂ‘bhs o 85 .

A represents the grate; B B, the end sup
porting - bars; C, the

arate - bsrs and D the
rocking bars for cleaning the grste | SR

The grate, as shown, is preferably o-f an ob _ 7 B

long or square form to suit the configuration go -

of a locomotive or statlonsry boiler fire-box; =

but it may be of any other form, to cor re-'--"
spond with the shape of the fire- box: in whlch

it is placed.

The side bars B B may both be constructed 95”..'}??;_ '?7

.. alike; butfor purposes of conveniencein ﬁttlug

the ﬂ'rsbe in position in the fire-box and remov- -
ing it or any of its parts therefrom for repairs -
or replacement, we prefer to construct these -
bars as follows The bar B 18 composed of sec 100:i'-_'f_j
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tions b, having outside top and bottom flanges,
b’ b*, respectively, between which flanges is a
groove, 0, by means of which these sections b
are strung or placed upon a bar, X, and are
firmly butloosely held upon said bar by screws
or bolts e passing between the ends of adjoin-
ing sections b, said bolts having a shouldered

head, ¢, to space the interval between said
ends and frictionally engage with the sections
to hold them in position. |

If desired, a jam-nut or washer, ¢, is in-
serted between the bolt-nuts ¢’ and the bar L,
as shown. | _

The sections b are made solid or otherwise
constructed when solid grate bars C are used.
If the latter are tubular or water-bars, the sec-
tions b are then hollow or tubular, and their
ends form partitions or diaphragms between
them to direct the flow of water through the
water-bars of the grate. The sections &' of
the end bar B are provided at their adjacent
ends with pipe-connections 6% having right
and left threaded ends, and with lugs or
flanges b°, which meet and are loosely or oth-
erwise bolted together, as indicated at »°
These sections b’ are hollow and provided at

- suitable points with partitions, when water-

30

35

40

bars are used, for directing the flow of water
through the grate or water bars.

The rock-bars D may be arranged one for
two grate-bars, G, as shown to the left in Fig.
3; but we prefer to arrange them in pairs or
provide two rocking bars for each pair of
orate-bars, as indicated in ¥ig. 2, in which case
the rock-bars of a pair are mounted by means
of arms ¢ to a ecommon shaft, ¢’, so that when
it is moved or oscillated the rock-bars of a pailr

move in opposite directions.relatively to the.| .

ograte-bars—thatis tosay, one barmovesdown-
wardly into the ash-pan and the other up-
wardly into the fire-box to leave open spaces
between the pairs of water or grate bars, as in-

~ dicated by dotted lines, Fig. 2, for the free es-

45

cape of ashes and clinkers into the ash-pan.
One of the shafts ¢/, as shown more plainly
in Fig. b, which shaft i1s virtually the control-
ling-shaft for operating the entire series of
rocking bars, is made square or angular, as
indicated at ¢, having end shoulders, ¢’, and

50 journals ¢!, of 2 smaller diameter, which have

55

their bearings in sleeves or thimbles ¢’ in open-
ings or bearings f in the end-bar sections b b'.
These thimbles ¢ are provided to fill up the
large openings f necessary for the passage of
the angular part of the shaft to position on the
orate. The remaining rock-bars are loosely
mounted upon round shafts driven or other-
wise secured in openings f in the end-bar sec-
tions. Omnly one square shaft for one of the

pairs of rock-bars need be used, as the latter
and all the rocking bars loose on the other |

shafts are connected by arms f’ to a shaking or
operating bar, ¥, leading to the outside of the
furnace, and the strain of operating all of them
falls upon the onesquareshaft. The rock-bar

il
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sections are maintained in due alignment with
the same and with the grate bars as said parts
expand and contract in use, which is nob the
case when said shafts have their bearings sepa- 70

rate from the grate or its end bars, as hereto-

fore. The thimbles ¢® are driven into open-
ings f to frictionally engage with the walls of
the same and maintain themselves in position;
but they may otherwise be removably secured 75
in said openings, as desired. The direction of

‘the flow of water through the grate is_indi-

cated by the arrows starting from the Inlet-

| pipe G and ending with the outlet-pipe H,

which pipes are connected with the boiler, as 8o
more plainly shown in Figs. 6, 7, and 5, and

are nrovided with suitable cut-offs, g and 4, -

respectively. --

If desired, the outlet-pipe H may have a
drip or cleansing pipe, ¥, provided with a 85
cock, I’ |

If the rock and grate bars are separated
from one another proportionately,as shown in
Fig. 2, the arms ¢ of the rock-bars can all
align with one another,as thereis ample room go
for operating therock-bars withouttheir arms
¢ striking or interfering with one another; but
if said bars are close together then the ailter-
nate arms ¢ are in different planes,as indicated
in Fig. 1, so as not to strike agalnst one an- 95
other as they are actuated. _

In using our improvements in locomotive or
other fire-boxes of some length,thegrate is di-
vided into two sections similar in construc-
tion, and each section has its separate actuat- roo

ing mechanism or shaking lever, as shown 1n

Fig. 8. In locomotive-boilers the tubes G and
H are preferably in the fire-box, as indicated.
In the foregoing we have shown a preferable 3
form of grate specially applicable to locomo- 105
tive or stationary boiler fire-boxes; but we do
not wish to be understood as confining the in-
vention thereto, as the construction of detail
parts of our improvements may be greatbly va-
ried without departing from the spirit of the 110
same. |

What we claim 18— | |

1. In a grate, the bearing-bar B, composed
of separate sections connected together 8o as to
permit of independent expansion and contrac- 115
tion of the same, grate-bars C, connecting the
sections of bar B to another bearing-bar, B,
rocking or shaking bars D,having their shatts
mounted in bearings secured to the bearing-
bars B and B, and actuating mechanism for r2c
the roéking bars D, substantially as set forth.

2. A grate composed of hollow supporting
or bearing bars B B',composed ot separate sec-
tions, hollow grate-bars C,connecting the sec-
tions of bars B B’, rocking or shaker bars D, 125
having shaft-bearings in boxes secured to bear-
ing-bars B B/, and actuating mechanism for
said shaker-bars, substantially as set forth.

3. In a grate, the combination of bearing-
bar B, composed of separate hollow sections 130
frictionally secured to a bar, E, to admit of

shafts having their bearings in the end-bar | independent expansion and contraction of




- said sections, bearing-bar B’,composed of sep-

~ low grate-bars C C, connecting the sections of
bars B B', shaker-bars D D, having shaft-bear- |

arate hollow sections having pipe-couplings
b* and flanges and bolt-connections 0° 6° hol-

Ings in boxes secured to the sections of bars
B B’, and actuating mechanism forsaid shaker-

B bars substantlally as set forth.

IC

- 4. In a grate, the eomblnamon of bea;rmg'

bars B B/, one of which is composed of sec-
tions, eaeh section having a flange and a bolt-

connection with a supporting-bar, grate bars
connecting the sections, rocking arms or shak-

..ers forthe grate-bars,and actuating mechanism

is

20

- a common shaft with a pair of grate-bars be-

30

35

= B, composed of hollow sections connected to |

for theshaker-arms, substantlally as a,ndfor the

| purpose set forth.

5. Inagrate, the combmatlon with bealmg

‘bars BB'and parallel grate-bars GG ,groupedin |

pairs, of separate rocking or Sha,]{ing bars D
D, grouped in pairs, each pair mounted upon

tween them and adapted to move in reverse

‘directions to provide open spaces between the

pairs of grate-bars, and actuating mechanism
for bars D D, Snbstantlally as set forth.

6. In a grate the combination of bearmg
bars B B, grate-bars C C, separate rocking or
shaker bars D D, arranged in pairs, and each

pair mounted upon a common shaft having

bearings in boxes secured to bars B B, and
actuating mechanism for shaker-bars D D, sub-
Smntlally as set forth.

7. The sectional water-bars B B’ combmed
with connecting tubular bars C, roclzlng bars

D. havlnﬂ*shatts mounted on bars B B',andactu-
~ating meehamsm for bars D D, subsbantidlly_ |

as seb forth,
8. In a Water-gr&te, the combination of bar

a supportmg -bar, E, grate-bars C, bar B,com-

posed of sections havmg pipe- eﬁuplmgs b* and |
flange bolted connections, rocking bars D and |

a,ctuatmg mecha,msm fOI‘ bars D substa,ntlally
as set forth.

9. In a o-rate the combmatwn of a bearmg 45;;

bar, B, {,omposed of sections having edge
ﬂanges, b" b, a bar, E, adapted to said flanges,
and bolt- connectlons ¢, passing between said

as and for the purpose set forth

10. In a grate, the combma,tmn of a bearmg-f“;' _'.__:'::::5':;:__.3"::
“bar, B, composed of separate sections, a rod, . . -
E, upon which said sections are strung orsup- - -

”ported and bolt-connections engaging at one
end with the sections and at the other Wlﬁh_;:_.:,-f"':.__ff
said bar E to divide or space the sectlons_.-__-i
| from-one another and secure them to sald bar, R

substantially as set forth.

I1. Tu a grate, the combination of bearing: 60

bars B B, having openings f, thimbles ¢® in
said openings, angular shafts (7, havmg round -

‘sections and engaging at one end with the sec- -
‘tions and at the other with bar E, substantmlly 50;_};_;..:_';

55

journals adapted to said th1mbles rocking -

bars secured tosaid shafts,and actuatmg mech -

anism for the latter, substantially as set forth. "

12, A grate compc}sed of two -parts, ea,chf:.z |
| part having sectional bearing:- bars B B,grate- .
bars having shaft-bearings in boxes seeured to. .

bars B B', connecting-bars B B, rockmg bars,

and Separate shaking devices for the rocking

outlet pipe- connecmons and a drain or drip

pipe, substantially as set forth.

In testimony whereof we aﬁx our 81gﬁat11res f:
in presence of two witnesses.
'GEORGE L. KITSON.

- J AMES REAGAN

Wltnesses' -
S. J. VAN STAVOREN,
CHA8. F. VAN HORN.

bars of each part of the gmte, substantla.lly a;sf;,; T
set forth. :

13. A grate composed of secblonal be&rmg o
water-bars B B, tubular grate-bars, inlet and . -
75 .
pipe with cock- leadmg from the sald outlet- . . .
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