& Seots—Shoot 1.

- J. H. KNOX. | :
GRATE '

 (No moael,)

‘No. 416,789,

WITNESSES.

e -
| -
%JW/* .
- "
/ .
‘ 1




5 Sheets—Sheet 2.

J. H. KNOX.
GRATE,.

~ (No _M'o.del.)' :

N .Pf##ﬁf/ﬂ///% |
o %w///l.

- INVENTOR.

]

NN N
o - B AR AR

NN
NN

Patented Deo. 10, 1889,

o

7
LS

7

N. PETERS, Pholo-Lithographer, Washington,.D.'C.

N
PN

A\

N
..V//MM///MM s A
.,..,,. ///_ﬂi : |
S\ il

NSl 7N T
SNt 9 ©

!

2w

‘No. 416,789.
© WITNESSES,



. (No Model.) o o '_5I She.ets—-—-ShEet 3
.~ GRaTE.
- No. 416,789, Patented Dec. 10, 1889,

. W :
o ™

~INVENTOR. | :. _;;

N. PETERS. Photo-Lithographar, Washington, D, C.




5 Shoots—Sheet-4.

. H ENOX.

(No Model.)

Patented Dec. 10, 1889. "

- GRATE,

A At

7

N

S
/N

 N. PETERS, Photo-Lithographer, Washington, D. C.

WITNESSES.




5 Sheets—Sheet 5.

J. H. KNOX.
~  @GRATE.

~(No Model.)

Patented Doc. 10, 1880,

~ No. 416,789,

ITNESSES.

" N. PETERS, Phato-Lithographer, Washington, D, C.




'L

' 111 II1 of Fig. 1
the grate.

_wrate-sectlons without the others.
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To all whom it Moy concern:
Be it known that I, Joun H. KNOX, of Alle-

gheny, in the eounty of Allegheny and State
of “Pennsylvania, have invented a new and
useful Improvement in Grates, of which the
following is a full, clear, and exact deserip-

tion, refer ence bemcr had to the accompanying

dra,wmﬂ*s;, forming palt of this specification,

in which—

Figure 1 is a plcm view of my improved
orate. Iig. 2 is a front end view thereof.
Fig. 3 1s a Vertm(ﬂ cross-section on the line

I‘w 5 is a vertical longitudinal
sectlon on the lme V V of Ifig. 1. Fiﬂ-* 6 isan

Jirregular vertical lonﬂ'ltudmal sectlon on the

line VI VI of Fig. 1. Fig. 7 is a vertical lon-
gitudinal section on the _lme VII VI1I of Fig.
1, showing the operation of tipping oneof the
Fig.8 is a

the manner of operating the mechanism to
permit tipping of one of the sections.
is a side elevation of the grate with pmt of
the frame - work broken away, showing the

‘grate-sections in a tipped position.

Like symbols of reference indicatelike parts

in each.-
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As shown in the drawings, the grate con-
sists of a number ot oscﬂlatmy b@thO]lS 2,

provided at the ends with trunnions or jOur— |

nals 3, which are set in vertically-removable
be&rmﬂ's 4-in the grate frame or setting 9.
Fach seetlon pwfembly consists of a

termediate transverse grooves or cavities so
formed, so as to be more readily ground up
and dlsehm ged by the interfitting teeth here-
inafter descubed The ends of each section
are formed with upwardly-projecting guard-

ribs b, which serve to preventlateral escape of |

the 00&1 or cinders,and the sides of each section
and the ends of the frame 5 areprovided with
lateral teeth d. The teeth of the adjacent

sections fit alternately between each other, |
and the teeth on the outer sides of the end

Fig. 41is a side elevation of

Fig. 9

S1n ﬂ*le_
grated casting the surface of which 18 of con- |
vex form, the transverse grates or bars being,
for’the purposeof str enﬂ*th united atthemid- |
dle'by connecting-websc. Ly reason of the con-. | sections, as will be hereinafter explamed
vex or peaked form of thesections the ashes or |

clinkers tend to descend to the bases of the in-.

of molten cinder or clinkers, which would be

The

| sections are adapted to fit between the teeth
at the ends of the frame, the purpose of which
‘is that as the sections are oscillated the ashes -
and clinkers shall be ground up and dis-
charged from the 01&136 to the ash-pit.
bars or gratings of the sections are made with
convex or rounded ‘surfaces, the purpose of _
‘which is to prevent the aecumulatmn thereon
6o
apt to choke the grate, and the formation of

which 1s always a matter of serious conse-

quence in coal-furnaces. - The sections of the
orate are oscillated by means of a transverse
raek—bar 6, having teeth 7, which mesh with se-
ries of teeth for med on the bases of the sections.
The teeth of the rack-bar are made open lat-

erally, and are preferably inclined down:

wardly and outwardly, so as to prevent the

lodging of cinders therein and the consequent
ohokmw of the operating mechanism.

70...

The 1&(,k-bar may convemently be  sup- L
ported on rollers S, 3011111&16(1 on depending .

arms 9. By this constl uction it is clear that
if the rack-bar be reciprocated longitudinally

| it will impart an oscillatory motion to each

75

of the grate-sections for the purposeof shak- |

ing the orate and discharging the cinders.

| Sueh reciprocation 1s eifected by any suitable

mechanism, preferably by means of a lever

10, having its fulerum at 11 on a projecting

8o

bracke‘o of the ﬂ*rate-frame and connected by“ |

a link 12 with the rack-bar.  The motion of

the lever is confined within proper limits by
‘means of a stop 13, which is pivoted at 14 to

the grate-frame, so that it may be moved to

one side out of the

In order that the clinkers and cinders

“not removed by ordinary shaking of the grate

may be cleared therefrom Wlthout dischar g-

one of the sections may be overturned or

dumped without necessmlly dumpmﬂ' the re-
It is preferable in most cases that

mainder.
the front section of the orate should be so

1 arranged that before dumpmw the clinkers

may be drawn by the fireman to the front of

path of the lever to per-
‘mit simultaneous dumping of all the grate-

90

ing the entire burden of the grate and draw-
“ing the fire, I have provided mea,ns by which

95

10G

the fire-box. 'To this end the portion of the.

‘rack-bar perfaining to the front grate-sec-.
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- with the rack-bar by tﬂtmﬂ' 1t
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12 and lever 10 may be arranged in a variety |
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- 20 on the front grate- seetwn the stop 13 is | turning thereof,and a support for the jointed

55

the rest of the bar,

on the front grate-section.

416,789

tion 18 not made in a continuous piece with
but 1s pivotally con-
nected thereto by a pin 15, on which it may
be dropped out of engagement with the teeth
To permit this
motion of the pivoted end of the rack-bar,
the link 12 is connected at the end with the
lever 10 by a detachable connection—such as
removable pin 16—and to support this sec-
tion of the rack-bar in the ordinary opera-
tion of the grate I employ a hooked bar 17,
which fits undel and supports the same, but
iIs movable, so that it may be d1<senﬂaned
therefrom. The front grate-section is also
provided with special means for upsetting it,
consisting in a- lever 18, connected detach—
ably by a link 19 with a ]un or projection 20
on sald section.

The operation of the ﬂmte 11 upsetting
one section only is as follov.s The {ront
pivoted end of the rack-bar 6 is disengaged
from the cogs or teeth of the front section by
drawing back the hooked support 17, discon-

necting the link 12 from the lever 10, and |

then dropping the end of the rack-bar on
the pivot 15. The front grate-section is then
disconnected from the rack-bar, as shown
m Fig. 3, and may be upset, as shown in

IFig. 7, by means of the lever 18, so as to dis-

charge into the ash-pit the clinkers and e¢in-

ders which have already been drawn by the |

fireman upon the front part of the grate.
This section may then again be conneeted
into 1ts nor-
mal position and then -eleva‘:ing, the rack-
bar section and upholding it
support 17.

Thedetachable connection between thelink

of ways, such as will suggest themselves to
the skilled mechanie. It is also possible to
dispense with such detachable connection by
extending the link 12 and connecting it to an
eye fmmed on the rear portion of the rack-
bar, as shown by dotted lines in Fig. 4. In
such case the link need not be det@ched from
the lever 10 in order to disconnect the end of

the rack-bar from the front grate-section, the |

only requisite being the disengagement of the
supporting device 17,

When it is desired to overturn or dump all
the grate-sections at once, I proceed as fol-
lows The link 19 is dlsenﬂaﬂ ed from the lug

moved to one 51de and then b} motion of the
lever 10 to-its full extent all the sections may

be tipped to discharge their burden of cinder |

~and coal, as clearly shown in I1g.

0o

“ber, as will be readily understood, and the |

In a,pplying my improved gra,te to fur- |
naces—such, for example, as the furnaces of |
steam—boﬂels steamboats, and locomotives— |

it is built in Lhe fire-box or combustion-cham-

by the hooked

grate-sections are so constr uct@d and arranged
that any or all of them may easily be removed
from the frame 5 for the purpose of cleaning
or repair.

The advantages of my invention will be
appreciated by those skilled in the art.

The grate is applicable to many uses—such
as 1n the fire-chambers of steamboats, loco-
motives, and furnaces of different kinds—
and the construction is such that it lessens
very materially the labor of cleaning the fire-
chamber from cinders. and chnkels and

largely prevents the formation of the latter.

of my invention, as stated-in the following

The apparatus may be modified in many
ways by the skilled mechanic within the scope

claims, and a,lthough I have shown appalatus
which, as a whole, possesses many features

of adva,ntaﬂe, yet the different parts thereof

as claimed by me separately herein may be
used with advantage in other combinations

of elements.

I claim—
1. Ina grate, the combination of a series of
osclllatory sections and mechanism by which

they may be rocked, one at least of said sec-
tions being connected detachablv with said
-mechanism to permit independent dumping
or overturuning thereof, substantially as and
for the purposes described.

2. In a grate, the combination of a series of

-oscillatory sections and a rack-bar by which
they may be rocked, said rack-bar being pro-
- vided with a JOlﬂted or pivoted portion which
-may be disengaged from one at least of the
. sections to pelmlt independent dumping or
overturning thereof, Substantmlly as and for
the purposes descr ibed,

3. Ina grate, the combination of a series of

-oscillatory sections, mechanism by which they
- may be rocked, one at least.of said sections

. being wnneeted detachably with said mech-

;amsm to permit independent dumping or

overturning thereof, and an operating-lever
- connected with such section and adapted to
~dump the same, substantially as and for the
| PUrposes demeubed '

4. In a grate, the combination of a series of
oscillatory sections, a rack-bar by which they
may be rocked, said rack-bar being provided
with a joilnted or pivoted portion whlch may
be disengaged from one at least of the sec-
tions to permit independent dumping or over-

portlon of the rack -bar, substantially as and
. for the purposes descrlbed

In testimony whereof I have hereunto set

- my hand this 14th day of May, A. D. 1889.

JOHN H. KNOX.
Witnesses:

W. B. CORWIN,
- THOMAS W. BAKEWELL
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