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UNITED STATES PATENT OFFICE. 
r^' . ... -- l RES - - - - 'rosser HARRINGTON, of RIVERSIDE, ILLINors. 

FURNACE, 

1,065,359. Specification of Letters Patent. Patented June 24-1913. 
Application filed August 3, 191, Serial N. 642,058. 

To all whom it may concern; nection with a fuel inlet or feed opening 12 IBe it known that I, JosepH HARRINGTON, in said front wall. 'o- 
a citizen of the United States, and a resident 
of Riverside, in the county of Cook and 
State of Illinois, have invented certain new 
and useful improvements in Furnaces; and 
I do hereby declare that the following is a 
full, clear, and exact description thereof, ref 
erence being had to the accompanying draw 
ings, and to the letters of reference marked 
thereon, which form a part of this specifica 
tion, w 

This invention relates to improvements in 
furnaces of that kind provided with auto 
matic stoking devices of means by which the 
fuel fed to the furnaces is continually ad 
vanced or moved in a horizontally disposed 

her during the progress of combustion. 
The present invention relates more par 

ticularly to stoking devices of that kind hav 
ing an inclined fuel support on which the 
fresh fuel rests while undergoing a prelimi 
riary coking operation, in this respect resent 
bling a device shown in a prior reissued Pat 
ent No. 13168,-dated November 15, 1910, 
granted to Herman A. Poppenhusen and the 
present inventor. - 
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The inventicia consists of the matters here inafter described and more particularly 
pointed out in the appended claims. 
In the drawings--Figure 1 is a view rep-. 

resenting a central vertical section of a fur- - 
nace embodying one form Öf my invention. 
Fig. 2 is a viey representing a partial side 

part of the furnace; 
Fig. 3 is an end elevation of the parts 
shown in Fig. 2; Fig. 4 is a top plan view 
of the parts shown in Fig. 2; Fig. 5 is a view 
representing a partial vertical section 
through Fig. 2 on the line 5-5 thereof; 
Figs. 6 and 7 are detail elevations of parts 
to be referred to more aparticularly later; 
Fig. 8 is a view representing a side elevation 
of the operating parts shown in Fig. 2 and 
illustrating a slightly different adjustment 
with the parts shown at one limit of their 
movement. Fig. 9 is a view representing a 
side elevation of the parts shown in Fig. 8 
with the parts shown at the other limit of 
their movement, , , , , 

Referring now. in detail to that embodi 
ment of my invention, illustrated in the drawings, 10 indicates the front wall of the . 
furnace, 11, the bridge wall thereof, 12, a 
fuel hopper located in the front wall in con 

18 indicates an endless traveling chain 
grate of that class which is moved or driven 
in such manner that its upper part or lap 
travels inwardly, that is to say, from the 

60 

feed opening toward the bridge wall of the 
furnace, said upper lap being substantially 
horizontal. . . . . 

14 indicates a deflecting arch or partition 
which extends from the upper part of the 

point near the front wall 10 of the furnace. 
A space is left between the forward edge of 
said partition and said front wall, which 
space, constitutes the outlet opening for 
products of combustion from the combus 

...tion chamber or space beneath the said par 
tition. The said arch or partition 14 is 

65 

bridge wall li inwardly over the grate to a 
70 

the upward and outward passage of the . layer along or through the combustion chain 
75 

shown as inclined-upwardly and forwardly 
from its rear end at which it is joined to the 
bridge wall, but it need noj necessarily be 
so inclined. - - - r. 

At the forward end of and above the chain 
grate 13, and in position to receive the fuel 
delivered from the feed hopper 12 at its up 
per end is an inclined fuel support arranged at an angle corresponding substantially with 
the angle which will be assumed by the up 
per surface of a layer of coal resting thereon 
under the action of gravity. 
layer of coal resting and moving downwardl 
thereon during the coking operation whic 
takes place when the coal passing over said 
support is subject to the heat fram the 

80 

85. 

Said in 
clined fuel support is designed to sustain,the 

90 

highly heated products of combustion from 
the burning fuel on the chain grate, or ra. 
diated thereupon from the partition 14 or 

95 

other heated surface of the furnace. As 
shown in the drawings, said inclined sup 
extending inclined and overlapped metal 
plates 15, 16. Said plates are arranged with 
the upper edge of the uppermost plate 15 

port is formed by means of two transversely. 
10: 

adjacent to the lower edge of the bottom wall. 
12 of the feed hopper 12, and with the lower. edge of said upper plate 15 overlapping 
the upper margin of the lower plate 16. 
The lower margins of said plates 15 and 16 

105 

are shown as deflected downwardly so as to 
form transyersely extending ledges or shoul 
ders, one located within the other at the 
bottom of the supporting surfaces formed 
by said plates. Said ledges or shoulders 

119. 
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constitute means to aid in preventing the 
layer of fuel resting on the plates and mov 
ing downwardly over the same becoming 
caked in a solid mass by the action of the 
heat to which it is subjected, as set forth 
in the reissued patent above referred to. 
The said plates 15 and 16 are movably 
supported in such manner that their lower 
edges may be adjusted for the purpose of 
changing the angle of inclination of the plates, 
thereby varying the rate of feed or movement 
of the layer of coal thereon according to 
the rate of coal consumption and the char 
acter of the coal. used. In addition, means 
is provided for vibrating the piate 16, said 
Ileans, as will presently appear, being ca 
pable of adjustment to vary the amplitude 
of the vibration and also to vary the relative 
angular position of the Zone or locus of said 
vibration. The said plates are attached to 
and Supported upon horizontal rock shafts 
15, 16. As shown in the drawings, the ends 
of said rock shafts extend through bearing 
apertures in the vertical side plates 17, which 

25 

30 

35 

form the supports for the hopper 12 and for 
the other parts in the front of the furnace. 
As shown in the drawings, each of the 

plates 15 and 16 consists of a plurality of 
parts or sections joined end to end and each 
separately attached to its associated rock 
shaft. Means for securing the several plate 
sections to the rock shafts, shown in the 
drawings, consists of integral arms 15, 16, 
projecting from the rear or lower faces of 
the plate sections, and provided with later 
ally open rectangular sockets to receive the 
rock shafts. Said plate sections are secured 
to the rock shafts in the case of the upper 
plate 15 by means of set screws 15° inserted 
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through the side walls of the sockets and 
bearing on the rock shaft 15, and in the 
case of the lower plate 16 by means of pins 
16° inserted through extensions of the side 
walls of Said sockets bearing against the rear 
face of the rock shaft 16. 
Means is provided for imparting vibra 

tory movement, to the lower plate 16 as fol 
lows: One end of the rock shaft 16 is pro 
longed through the side plate 17 of the fur 
nace and has secured to it beyond said wall, 
a rock arm. 20. Said arm, as illustrated, is 
provided with a rectangular, laterally open 
socket 20 to receive said shaft and is rig 
idly held in place on the same by means of 
a set screw 20. - . 

22 indicates as a whole, a compound lever 
arm which is pivotally connected at one end 
to the rock arm 20 near the rock shaft 16 
by a pivot bolt 22, and is adapted to engage 
a part carried by said rock arm near its end 
at a point spaced from the central axis of 
said rock shaft, and which at its other end 
has operative connection with a shaft 23 ro 
tatively supported adjacent the side wall of 
the furnace. Said compound lever arm 22, 
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as shown in the drawings, comprises two 
horizontal, parallel members 24 and 25 con 
nected together by two parallel substantially 
vertical links 26, 27, said horizontal and 
vertical members together forming a parai. 
lelogram and being pivotally connected to 
gether so that their parallelism is main 
tained in all positions that they occupy. 
The operative connection of the aria 22 to 

the rotative shaft 23, comprises the follow 
ing: 28 indicates an eccentric mounted on 
the shaft 23 and adapted for rotation there 
with. The compound arm 22 is provided 
at its end with a yoke 24° to which is secured 
a strap 24, said yoke and strap embracing 
the peripheral edge of the eccentric 23 
which is provided with a bearing groove 28 
in which the inner edge of said yoke and 
strap engage. In the eccentric is formed ai. 
arcuate slot 28, through which the shaft 23 
extends, said arcuate slot extending from 
the center of said eccentric to a point, near 
its periphery. The arc of said arcuate siot, 
is described about the center of an aperture 
28° located near the circumference of said 
ec'entric. Said arcuate slot is equal in 
width to the diameter of the shaft 23 and 
is so formed at its end at the center of the 
eccentric that when the shaft 23 is at that 
end of the slot the central axis of the said 
shaft will coincide with the center of the 
eccentric so that iny movement of the shaft. 
away from that end of the slot will bring 
the shaft to a position eccentric of said ec 
centric. 
On the shaft 23, adjacent the eccentrie 28, 

is rigidly secured an arm. 29. 29 indicates 
an aperture in said arm, the-center of said 
aperture being spaced from the rotative 
center of Said arm a distance equal to the 
distance that the center of the aperture 288 
of the eccentric 28 is spaced from the center 
of Said eccentric. Through said aperties 
29, 28, extends a pivot pin 30, upon which 
Said eccentric may be swung as a center, said 
movement being made possible by reason of 
the arcuate slot through which the shaft 23 
extends. By swinging the eccentric 28 on 
its pivotal connection with the arm 29, it 
may be shifted to adjust the shaft 23 to ins' 
position in the arcuate slot 28, thereby va. 
rying the throw of the compound arm 22 
connected to said eccentric from zero to at; 
amount determined by the total possible 
movement of the shaft in said arcuate silot. 

70 
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28 
To adjust the eccentric 28 so as to vary 

the throw of the compound arm 22 con 
nected thereto, or in other words to swing 
the eccentric on its pivotal connection with 
the arm 29 and to maintain it in the adjust 
ed position, the following mechanism is pro 
vided: An aperture 29 is formed in the arm 
29 at a point remote from the aperture 294 
and a like aperture 28 is formed in the ec 
centric 28 at a point an equal distance from , ; 
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heaperture 289. The part 29 of the arm the eccentrie will be lost and will have no 
29 in which the aperture 29 is formed is 
Offset from the adjacent face of the eccen 
tric 28, as clearly indicated in Fig. 5. In 

5 each of the apertures. 28, 29 are rotatively 
Secured eye-bolts 30 having treaded aper 
tures 30 which are located in line. In said 
apertures 30 the right and left screw 
threaded ends of a screw 31 are engaged. 

10 The one end 31 of said screw is provided 
with a square head so that the screw may be 
rotated by a suitable wrench to draw said 
eye-bolts toward each other or to force them 
apart. By this construction, the eccentric 

15 may be easily swung on its pivotal connec 
tion with the arm 99 and thus adjusted so 
as to bring the shaft 23 into a position in 
the slot 28 thereof, to provide the required 
throw of the operating arm 22. 

20. On the shaft 23 is keyed a pinion 33 which 
meshes with a gear 34 mounted on a stub 
shaft 35 rotatively supported at one side of 
the plate 17. A pinion 36 is keyed to said 
shaft and is adapted to be driven by a gear 

25 37 which is mounted on the shaft 38 and 
which drives the chain grate in a familiar 
nanner. The shafts 23 and 35, as shown in 
the drawings, have bearing in a frame 39 se 
cured in any convenient manner to the side 

30 plate 17 of the furnace. 
Apart is carried by the rock arm 20 which is adapted for engagement by the compound 

lever so that as said lever oscillates up and 
down on its pivotal connection with said 

35 arm near the rock shaft 16, said part may 
be engaged by the compound lever, and the 
rock arm thus swung downwardly. The 
plate 16 overbalances the rock shaft 16 so 
as to cause the same to move upwardly, when 

40) said fixed part is relieved of the pressure of 
the compound lever. As shown in the draw 
ings, this fixed member consists of a set 
Screw 40 which is threaded through the end 
of the rock arm 20 and is adapted for en 

45, gagement with the lower side of the hori 
zontal arm 25 of the compound lever arm 22. 
It is apparent that by adjusting said set 
screw the angle of the plate 16-with the com 
pound lever 22 may be varied so as to vary 

50, the position of the limits of the vibration of 
said plate or in other words, vary the zone 
or locus of said vibration. 
The operation of the vibratory mechanism 

is apparent from the above description. The 
55, rotation of the shaft 23 rotates the eccentric. 

28, which imparts an up and down and for 
ward and back movement to the end of the compound lever 22. As the position of the 
end of the arm. 25, adjacent the rockshaft 

60 16, is substantially fixed, and as the links 
26, 27 provide for horizontal movement be 
tween the arms 24 and 25 of the compound 
lever arra, it is apparent that the horizontal 
"Eg of the movement communicated 

65 to the end of the lever arm connected to 

may be adju 

effect on the operation of the rock arm. 20, 
The vertical component of the movement of 
the compound lever 22 will be communicated ... 
to said rock arm 20 by the engagement of an 
the arm 25 of said compound lever arm-with 
the set screw 40. By adjusting the eccentrie 
to vary the position of the shaft 23 in the 
arcuate slot 28 thereof, the amount of this: 
vertical component may be varied from zero, as 
which will be when the shaft 23 occupies, the 
position in the said slot indicated in Fig.2, 
to the full possible throw of said eccentric, 
as indicated in Figs, 8 and 9, in which case. . . 
the parts are so adjusted that the plate 16 8. 
will be vibrated through the greatest pos 
sible angle provided for in the mechanism. 
illustrated in the drawings. By-adjusting 
the screw 40 carried by the rock arm 20, the 
lowest and highest positions for any prede- 8 
termined vibratory movement of the plate . 

sted to suit the particular kind 
of fuel that is being handled, and I thus, 
have in the present invention convenient 
means for varying not only the amount of 90 
the vibration but also the average inclina 
tion of the plate 16, during that vibration. . 
An important feature of the present in 

vention is the fact that a continuous move 
ment of the plate 16 is secured and that no. 9. 
matter how small the amplitude of the vi 
bration, its continuity is always maintained. 
Its movement maybe well represented by a 
sine curve. This continuity of the vibration 
eliminates the sudden jars and stops at the 100 
beginning and end of the vibration of the 
plate, as in apparatus of this kind hereto 
fore employed and thus prevents the sliding 
movement of the fuel down to the plate. . 
from being influenced or affected by sudden 05 
jars. The importance of this feature will 
be realized when it is remembered that the 
average angle of the plate is adjusted sub 
stantially to the angle of repose of the par 
ticular fuel which is being used to supply 10 
the furnace. . . . . 
... To change the angle of inclination of the 
plate 15 of the inclined fuel support, and 
thus vary the rate of feed or movement of 
the layer of coal thereon according to the 115 rate of coal consumption, the following 
means is provided: One end of the rock 
shaft 15, upon which said plate 15 is mount 
ed, is prolonged through that side plate 17 
of the furnace, which is opposite the side 120 
plate to which the bracket 39 is secured, and 
is there provided with a depending arm 15'. 
Secured to and projecting outwardly from 
said plate. 17 is a lug 15° through which is 
threaded a set-screw 15'. Said set-screw 15f 125 
is adapted to bear against Said depending 
arm 15 adjacent its lower end. By turning 
the set-screw 15 the arm 15 will be moved 
away from said lug 15° or permitted to move . 
toward the same according to the direction is0. 
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it which said set-screw is turned. It is 
nati fest, that by moving said arm 15 the 
late 15 will be noved, thus adjusting or 

changing the angle of inclination of said 
plate. Said set-screw 15 maintains the plate 
in its adjusted position. The construction 
above described is shown in dotted lines in 
Fig. 2. 
The subject-matter of the foregoing para 

graph forms a part of the subject-matter 
contained in a prior application filed Jan 
uary 23, 1911, Serial No. 604,042, and in 
which Herman A. Poppenhusen and myself 
are joint inventors. 

I claim as my invention :- 
1. in a device of the character described, 

in combination with a furnace provided 
with a traveling grate, and an inclined fuel 
support at the forward end of said grate, 
said support including a transvig'sely ex 
tending plate and a rock shaft upon which 
said plate is mounted, mechanism for in 
parting continuous oscillatory, movement to 
said rock-shaft including a rock-arm Secured 
to said rock-shaft, a rotative eccentric lo cated substantially in longitudinal aline 
ment with the said rock-arm, an operating 
arm having operative connection with said 
'ccentric, and means connecting said operat 
ing arm with said rock-arm, permitting end 
wise movement of the former with respect 
to the latter. ar 

2. In a device of the character described 
in combination with a furnace provided: 
wifh a triveling grate, and an inclined fuel 
support at the forward end of Said gráte, 
said support including a transversely ex 
tending pivotally supported plate, mecha 
nisin for imparting continuous oscillatory 
movement to said plate including an eccen: 
tric having operative connection with Said 
plate, a shaft upon which said eccentric is 
mounted, and means for connecting said ec 
centric with said shaft, permitting the ad 
justment of said eccentric in a direction sub 
stantially at right angles to a line passing 
through the said shaft and the axis of oscil 
lation of said plate. 

3. In a device of the character described, 
in combination with a furnace provided with a traveling grate, and an inclined fuel 
support at the forward end of Said grate, 
said support including a transversely ex 
tending pivotally supported plate, mecha 
nism for imparting continuous oscillatory 
movement to said plate including a rock 
arm having operative connection with Said 
plate, a rotative eccentric, an operating arm 
having operative connection with Said ec 
centric, means connecting said operating 
arm with said rock-arm, permitting endwise 
movement of the former with respect to the 
latter, and means for adjusting the mean 
inclination of said plate for any inlitude 
of oscillation of said plate. 
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4. In a device of the character described, 
in combination with a furnace provided 
with a traveling grate, and an inclined fuel 
support at the forward end of Said grate, 
said support including a transversely ex 
tending plate and a rock shaft upon which 
said plate is mounted, mechanism for im 
parting continuous oscillatory movement to 
said rock-shaft including an eccentric, an 
operating arm having operative connection 
with said eccentric, a rock-arm secured to 
said rock-shaft, and means connecting said 
operating arm with said rock-arm, permit 

... O 
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ting endwise movement of the former with 
respect to the latter. 

5. In a device of the character described 
in combination with a furnace provided 
with a traveling grate, and an inclined fuel 
Support at the forward end of said grate, 
said support including a transversely ex 
tending plate and a rock-shaft upon which 
said plate is mounted, mechanism for im 
parting continuouis oscillatory movement to 
said rock shaft including an eccentric, an 
operating arm having operative connection 
with said eccentric, a rock-arm secured to 
said rock-shaft, and two parallel links af 
fording a connection between said operat 
ing arm and said rock-arm, adapted to per 
mit endwise movement of the former with 
respect to the latter. 

6. In a device of the character described, 
in combination with a furnace provided 
with a traveling grate, and an inclined fuel 
support at the forward end of said grate, 
said support including a transversely ex 
tending plate and a rock shaft upon which 
said plate is mounted, mechanism for im 
parting continuous oscillatory movement to 
said rock-shaft including an eccentric, an 
operating arm connected with said eccentric, 
a rock-arm secured to said rock-shaft, means 
connecting said operating arm with said 
rock-arm, permitting endwise movement of 
the former with respect to the latter, a shaft 
upon which said eccentric is mounted, means 
connecting said eccentric with said shaft, 
permitting the adjustment of said eccentric 
in a direction substantially at right angles 
to a line passing through the said shaft and 
the axis of Oscillation of said plate, and 
means for adjusting the mean inclination 
of said plate for any amplitude of oscilla 
tion of the said plate. 

7. In a device of the character described, 
in combination with a furnace provided with 
a traveling grate, and an inclined fuel sup 
port at the forward end of said grate, said Support including a transversely extending 
plate and a rock-shaft upon which said plate 
is mounted, means for imparting continuous 
Oscillatory movement to said rock-shaft in 
cluding a rotative eccentric, a compound 
Operating arm, a rock-arm secured to said 
rock-shaft and adapted to be engaged by 
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said compound arm, said compound arm 
comprising two parallel members, one of 
which is connected with said eccentric and 
the other with said rock-arm, and parallel. 
links connecting said members. 

8. In a device of the character described, 
in combination with a furnace provided with 
a traveling grate, and an inclined fuel Sup 
port at the forward end of said grate, said 
support including a transversely extending 
plate and a rock-shaft upon which said plate 
is mounted, means for imparting continuous 
oscillatory movement to said rock-shaft in 
cluding a rotative eccentric, a compound 
operating arm, a rock-arm secured to said 
rock-shaft and having a part remote from 
said rock-shaft adapted to be engaged by 
said compound arm, said compound arm 
comprising two parallel members, one of 
which is connected with said eccentric and 
the other with said rock-arm, and parallel 
links, connecting said members, permitting 
one of said members, to have endwise move 
ment with first itó'the other, and means for varying the angular relation of said 
member which is connected with said rock 
arm, relatively to said rock-arni. 

9. In a device of the character described, 
in combination with a furnace provided with 
a traveling grate, and an inclined fuel Sup 
port at the forward end of said grate, said support including a transversely extending 
plate and a rock-shaft upon which said plate 
is mounted, means for imparting continuous 
oscillatory movement to said rock-shaft in 
cluding a rock-arm secured to said rock 
shaft, a rotative eccentric, and a compound 
arm, said arm comprising two parallel mem 
bers, one of which is connected with said ec 
centric and the other pivotally connected 

is 
with said rock-arm adjacent said rock-shaft; 
one of said members having endwise move 
ment, with respect to the other, and an ad justable stop member adapted to vary the 
angular relation of said rock-arm to the 45 
member connected with the same. 

10. In a device of the character described, 
in combination with a furnace provided with 
a traveling grate, and an inclined fuel sup 
port at the orward end of said grate, said support including a transversely extending 
plate and a rock-shaft upon which said plate 
is mounted, means for imparting continuous 
oscillatory movement to said rock-shaft in 
cluding a rock-arm secured to said rock. 55 
shaft, an eccentric, located substantially in 
longitudinal alinement with said rock-arm 
and provided with an arcuate slot, the 
median line of which passes through its cen ter, a shaft extending through said slot, an 
arm keyed to said shaft, said eccentric bein 
pivotally connected with said arm ES 
adapted to swing in the arc of said slot, an 
operating arm connected with said eccentric, 
means, connecting said operating arm with 
said rock-arm, permitting endwise movement 
of the former with respect to the latter, and . 
means for adjusting said eccentric in a direc- / 
tion substantially at right angles to a line it/ 
passing through said shaft and the axis of 
Oscillation of said plate and maintaining 
said eccentric in adjusted position. 

In testimony, that I, claim the foregoing 
as my invention affix my signature in the 
presence of two witnesses, this 28th day of 75 
July A. D. 1911. . 

JOSEPH HARRINGTON. 
Witnesses: 

T. H. ALFREDs, 
GEORGER. WILKINS: 
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