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90. 

To all whom it may concern: 
Beit known that we, JoHN R. FoRTUNE 

and HAROLD S. WELLs, citizens of the United 
States of America, residing at Detroit, in 
the county of Wayne and State of Michigan, 
have invented ceitain new and useful in 
provements in Grate Structures, of which 
the following is a specification, reference 
being had therein to the accompanying 
drawings. 
This invention relates to improvements in 

grate structures for furnaces and the like 
and its object is to provide a structure com 
prising a plurality of independently mov 
able bal's having overlapping members at 
tached thereto for feeding the material to 
be burned, downward over the structure at 
a slow speed and in a manner to distribute 
the same evenly ovel the entire surface of 
the grate structure, said members forming 
the structure being so made as to be cheap 
to manufacture and so that the exposed parts 
which are liable to be burned out may be re 
placed without the necessity for rennoying 

5 the entire linenber or bar. 
A further object is to provide a con 

struction in which the overlapping parts of 
the several members may move slightly upon 
said members to prevent the parts from 
binding, and to provide certain other new 
and useful features in the construction and 
arrangement of parts all as hereinafter 
more fully described reference being had to 
the accompanying drawing, in which 

Figure 1 is a transverse vertical section 
through a furnace structure showing a grate 
structure embodying the invention in opera 
tive position therein; Fig. 2 is a perspective 
detail of a portion of the grate structure; 
and Fig. 3 is a perspective detail of one 
of the bars forming the grate structure with 
its pusher blocks removed and broken away 
to show the construction. 
The grate structure embodying the inven 

tion is shown in Fig. 1 as embodied in a 
refuse burning furnace, but it is obvious 
that such a grate structure could be used in 
other forms of furnaces or analogous stric 
tures and we do not wish to limit ourselves 
to any particular form of furnace structure. 
The refuse burning furnace illustrated in 

the drawing is the subject matter of an ap 
plication for patent filed by us on October 
27, 1909, Serial No. 524,981 and this appli 

Specification of Letters Patent. Paterated Jaan. 10, 1911. 
Divided and this application filed July 12, 

Serial No. 571,589. 

cation is filed in conformity with a require 
lment for division in that application. 

In the drawing 1, and 2 are the side walls 
of a furnace and 3 an ash pit at the bottom 
of a fire chamber 4 from which springs a 
fire arch 5 curved longitudinally of the fire 
chamber and extending laterally from the 
wall i. Over the arch 5 at a distance above 
the same is a second arch 6 which springs 
from the side wall 1 across to a suitable arch 
plate 7 forming one side of a hopper S, the 
opposite side of said hopper being formed 
by the wall 2. Within the fire chamber 4 
is supported a grate bearer 9 upon which 
the lower ends of inclined grate bars 10 
are supported, the upper ends of said bars 
resting against a suitable channel iron 11 
extending across the furnace at the open 
side of this fire chamber 4. 
A supporting structure formed of chan 

el bars 12 forms a support for the lower 
ends of a series of reciprocable bars 13 
which together foln the grate structure en 
bodying this invention, said bars extending 
in an inclined position across the dying or 
coking chamber 14 located between the open 
side of the fire chamber and the lower end 
of the hopper. The upper ends of Said re 
ciprocable bal's 13 are supported by chan 
nel bars 15 located near the Wall 2 beneath 
the open lower end of the hopper. The bars 
are all suppolted at their ends upon roller's 
16 engaging horizontally disposed ribs 17 
upon the ends of the bars so that said bal's 
may be easily reciprocated longitudinally 
in an approximately horizontal plane. 
Supported in suitable bearing brackets on 

the lower side of the channel bal's 15, is a 
rock shaft 1S and upwardly and down 
Wardly extending alms 19 on said shaft are 
pivotally connected to downwardly extend 
ing lugs 20 on said bal's by connecting rods 
21. By the turning of the shaft 18, every 
alternate ball 13 is moved forward as the 
intermediate bars are moved in an opposite 
direction. 
The upper edge of each bar 13 is notched 

or stepped to form a series of seats 22 for a 
series of pusher blocks 23, each bar with its 
blocks 'esembling stairs, the blocks resem 
bling the stair treads. Each pusher block is 
detachably attached to its bar by being 
formed on its lower side with parallel spaced 
ribs 24 to embrace ears 25 formed integral 
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with the bar and extending upward from 
each step or seat portion 22 thereof. Pins 
26 passing through the ribs 24 and eal's 25 
detachably secure the blocks in place. 
The blocks on each bar 13 are each of a 

length to fit loosely between the two adja 
cent bars, and the transversely alined blocks 
On the alternate bars together form ledges 
or shelves extending the length of the fur 
nace. The blocks of each row or ledge be 
ing all carried by said bars which are moved 
simultaneously in the same direction, each 
ledge or shelf is therefore moved forward 
and back as a whole. The bal's are so made 
and the blocks attached thereto in such rela 
tive positions that the lows of blocks car 
lied by one set of bal's each lie between the 
adjacent rows of blocks carried by the other 
Set of bal's, and thus each low or ledge is 
noved forward as the row or ledge next 
above and the row or ledge next below are 
noved in Wald. The blocks are of such a 
Width that the rows overlap and thus the 
material upon the structure is prevented 
from dropping through. The sliding of one 
I'OW of blocks upon another gradually feeds 
the material from the lower end of the hop 
per downward and deposits it upon the up 
pel' ends of the inclined grate bars, at the 
Salne time spreading and mixing the same 
as it passes downward. The material to be 
burned is thus spread out in a comparatively 
thin layer over the entire surface of the 
structure and is stirred as it is fed down 
Ward by the reciprocation of the bars. The 
rapidity with which the material will be 
fed from the hopper may be accurately regul 
lated by the speed at which the rock shaft is 
operated. 
Having thus fully described our invention 

what we claim is:- 
1. In a structure of the character de 

scribed, the combination of a series of par 
allel spaced bal's, a Series of spaced members 
forming pushers attached to each of said 

981,408 

bars and having a limited movement there 
On, the members of each bar sliding freely 
within the spaces between the membel's on 
the adjacent bars, and means for recipro 
cating Said bars. 

2. In a structure of the character de 
Scribed, the colmbination of a series of paral 
lel spaced and inclined bars each formed 
With a series of spaced seats, a series of 
Spaced pusher blocks on each bar engaging 
said seats, the blocks on each bar sliding freely 
within the Spaces between the blocks on ad 
jacent bal's, means fol' pivotally and detach 
ably Securing each of said blocks to its bar, 
and means foi' i'eciprocating said bal's. 

3. in a structure of the chal'acter de 
scribed, the combination of a series of pal'- 
allel spaced and inclined bal's each formed 
With a stepped upper edge fol'nning seats, : 
Series of blocks detachally and novably en 
gaging said seats on each bar and of a length 
to fit between the adjacent la's at each side 
thereof and all'anged to slide freely within 
the spaces between the blocks on said ad 
jacent ball's, and means for moving each bar 
and its adjacent bars in opposite directions. 

4. In a grate structure, the combination of 
a series of parallel spaced and inclined bars 
each formed with a plurality of ea's having 
openings, a Series of blocks on each bar, 
spaced apart and all'anged to overlap and 
move between the blocks oil adjacent bal's, 
eal's engaging said blocks and the openings 
in Said ears to detachably secure said blocks 
to said bal's and perialit of a limited move 

5 5 

lient of the blocks upon the ba's, and means . 
for reciprocating the bai's. 

In testimony whereof we affix our signa 
tilles in pl"esence of two witnesses. 

JOHN 1. FORTUNE. 
HAROLD. S. WELLS. 

Witnesses: 
LEWIS E. FANDERS, 
OTTO. F. BARTHEL. 

  


