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To all whom it mezj concern :
- Be it known that 1, WILLIAM H DouGH-

- ERTY, of the city fmd State of New York,
-+ have 1nvented certain new and useful Tin- |
- ‘provements relating to Grate-Bars for Steam-

- Boiler and other Furnaces; and T hereby de-
- .. clare that the follemng 1s a full and exact |

R descrlptlon thereof.

My improvement relates to that GldSS of

o '."gretes in which the bars are capable of being

‘revolved mdependent] y to eleax the grate flom

- the elmkex

~ “ashes and clinkers.

I make the severa,l grate bars of Square, t11

. angular, or other section, the faces being equal
o and havi ing a nniform spiral twist, which pre-
- osents ancrles capable of acting Strongly on
and mount the several bars 11:1_

. semi-cylindrical or other suitable recesses in

. ﬁged suppmts or bearerS, so that h} ta,klll“

fff'? hold of projecting ends with a wrench or
~ other sunitable instrument each bar may be

- rocked, or eompletely revolved ; but, in the
©  use of the previously-known' bars of this char-
- .. acter, a difficulty has been eepenemed which

.....

It also results

-+ I have discovered that the difficulty may be
R overeeme without involving any serious draw-
- 'back by simply twisting eaeh grate-bar. 1

© . . prefer-that the deglee ot tWISt be slight fmd_
- uniform. -

To menufactme the bals frem wrmwht 1r0n

R A ’_the ordmary bars may be simply heated end
- twisted, giving them, say, half or three-quar-

. ters of 1 complete turn, and taking great care
o :'-.'-1;0 leave them as str emht as poesﬂ)le

To menufactme the bers from cast-iron, the

The.

1

. it is the object of my invention to avoid. The |
-~ anglesactin a different relation to the adjacent
_'_-barq at different points in their revolutions,
-+ 8o that in one 1)051131011 a bar will present con-
- 'siderably larger openings for the passage of
- alr than in other positions.
"~ that the resistance offered by the clinkers to.|

ing. |
The mventleu is. adapted for Steam boiler

A series of independent bars rest
in notched bearers Wlth overhanging ends, by . .

‘end A-Z

pettern or the molde or both may be in sev-
eral pieces, as plaetleed by foundels.

taper, and the pattern with an absolutely uni-

form twist, to cast them in an upright position,: :

drawing the pattern from the mold endwise.

Ipro-
pose, by making the bars with a very slight

The bearmge may be made 10[111(:1 by tum*' L

fumeees

| means of which each may be seized and turned
| without disturbing the others. PR
equal faces, and presente a umtmm qpuel_._._r;--

twist.
The ¢ qeeompenymﬂ dlawmﬂs fouu 2 part of

this specification. o
- Figure 1 1s a side elev etu)n of my- 111'11:)1 oved 3
bar Wlth a section of the supporting- bealers*' |
TFig. 2, a cross-section of the bar alone on the., S
line z a::., and, F1g. 3 1s an eutlme diagram lllus o

trating the eﬂeet _ L o
Similar letters of 1efe1ence mdleate eone L

sponding parts in all the figures. -

Iach bar has o

The main body of the bar 15 mallked A, the;f;. -
cylindrical bearings A’‘, and: the. 1")10_]6(31;1110_ o

several bars and allow them to be turned. i
It follows from the spiral condition of thef. co
several angles that while the angle at one ~ .

point in the length is in its poeltmn of near-

| est approach to the a,djaeent bar a flat faceis = -

| presented at another point in-the length,so =~ .
‘that the space is greatest Letween t}_us bar_ L
‘and the next; and that when the bar is rocked

‘The angles are marked @. 'The lines -
indicating the angles are plemly shown-in -
Fig. 1;and aré intended to represent.a uniform
tmet in the bar from one end to the other. -
B B are the bearers, deeply notched at the .-

. the turning of the bar is much greater in some | proper distances apart, to strongly suppmtthe

S positions ef the angles than in others.
o ;;';_f-.-_;-;'f..reeletcmee of a badly-clinkered grate- -bar is so |
. great in certain positions that it severely tries |
- the strength of the attendant, and of the
- wrench or 1mplement with Whleh he operates,
. while at other points in its revolution the an-
. . gles will be presented in so different a relation

i-":thet the resistance will be inconsiderable.

or revolved it matters nothing in what posi-

tion it is left, because the spaces between it

and its nelghbms are certain to be the maxi- |
mum at one or more points and the minimum
at other points in the length in any position.

1 It also follows that in tummg any -bar the re- |
‘sistance is nearly uniform, beceuse certain =

‘points in the length are certain to be in the
position where the bar turns easiest. The re-

sistance to turning is never severe.

I am aware th‘mt tms‘red fmms hwe been o
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before employéd as grate-bars, and without | to allow. of independent shaking and removal,

the freedom for independent rotation and ex-
change which I-have provided.

I claim as my invention—

In combination with the bearers B, having
open-topped notches, as shown, the independ-
ent bars A, of angular section, the faces being
equal and having a uniform spiral twist, and

protruding each beyond the bearers adapted |

as herein specified. - | |
In testimony whereof I have hereunto set

my hand this 2d day of September, 1879, in
the presence of two subsecribing witnesses.

| | WILLIAM H. DOUGHERTY.

Witnesses: B
W. COLBORNE BRONKES,
CHARLES C. DTETSON.
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