
(No Model.) 4. Sheets-Sheet . 
G, GULICKSON. 

SELF FEEDING SMOKELESS FURNACE, 

No. 520,986, Patented June 5, 1894. 

NNNNNN NS NN NNNN NNNNN 
Nile 

Hill.i. 
NNTNNS 

- N 

Zzz 2 ez-z Zar. 

(r. , r s Geo -9-e Cze Zee A-s07u. 20.6-6-2-2% eu-Mv4-1 -24-levitate-k 
27, 22/2 2.7% e2/rs 

  



(No Model.) 4. Sheets-Sheet 2. 
G. GULICKSON, 

SEIF FEEDING SMOKELESS FURN AGE. 

No. 520,986, Patented June 5, 1894. 
NNNNNNNNNNNNNNNNNNNNNNNNNNNN 

OOOOOO 
OOOOO 
OOOO 
OOOO 
OOOOO 
OOOOOO 
OOOOO ... 

RFA Ns 
NS WV M SA ñ. savvy NNNNNNNNNNNNNSNNNNSNN 
N SN N N N N NNN W HHHHHHHHHHHHHH 
OOOOOO 
OOOOO 
OOOO 

& OOOO 
OOOOO 
OOOOOO 

NHHHHHHH 
N 

&S NNN NV (N NNNNNNNNN 
NNNNNN rNN N SN 

SN 

N N N N : N N. N till OOOOO 
OOOOOO 
OOOOO 

& QQQQ OOOO 
OOOOO 
OOOOOO 
OOOOO 

Z - Zerzzz?: 
772á-esses w SNNN Geosye Ga Zecsoe 

a&o. 6.4.2% N it, Eve 
é- 4-7C NN a& A42e CAC 

oiPAY. W 2zs Aza 7-7-e eys. 

  

  

  

  

    

    

  

  

    

    

  

  

  

  

  

  

  

  

  

  

    

    

    

    

    

    

  

  

  

  

    

    

  

  

    

  
  

  

  

    

    

    

    

    

    

    

  



(No Model.) 4. Sheets-Sheet 3. G. GULICKSON. 
SELF FEEDING SMOKELESS FURNACE, 

No. 520,986. Patented June 5, 1894. 

-1) 
Z) 6 y 2 7 & 5 

Z) LITHIA AD 7-2 (J-2 
cease are s Ecce cree Ecci 3. 

Fes rear REastE in 
e PEC2 cSASE Rese 
e Rete Rese Eas 
P Rect see Detro St Gees 
Fre Rear PDEFesticed 

ce RecRace Des 
as Race 

Rece. Red CREed 
Recas CEace care . 

E. cer at Ree Rico are 
ee sealeoed a reak 
es nomamo 

or contract 
a resent-races: 

ec Rese CERR cle 
Ge CPA2 carecre 
e FPRERo e 
e CRPeso Re 
e CRRR-RE 
A Peo Rarer cRa 

a cra RCRCER Reed 
a GEC cert C. E. 

E CREEilee Reed 

: s al IE H 

I 

IIH N-1HH 
it I 

T H. 
ETTI T III H. George ge Zzcá-s077. 

l 

-z-de-ly, but All-k I 
22s-12ao 2-72 ea-. He nationAL LITHogRAPHNes' company. 

WASHINGTON, O, c 

7%resses Ei 
afé 6.7% a? a 
é--/4-7( 

  

  

  

  

    

  

  

  

  

    

    

  

  

      

  



(No Model.) 

No. 520,986. 

4. 
G, GULICKSON. 

SELF FEEDING SMOKELESS FURNACE. 
Patented J 

Sheets-Sheet 4. 

une 5, 1894. 

Q) 
4. NXXXXX XXXYYX YX RXXXXXXX ISNNNNNNNNNNNNNN 

IN 
N 

S 
s 

N 
S&SRXxxxx I 

SXXX N 

a k 

7/&zzeesses: Y s S S , Z7 a 2/e gze 2. 
a2-0. : -6-2. George Gw Zec Asozia 

2 y4- 2-0.4, lanet-lock 
THE N its company. 2ara 22-7 a. aez/u. wAshington, D.C. 

  

  

    

  

  

  

    

  

  

  

  



O 

25 

30 

35 

45 

UNITED STATES PATENT OFFICE. 

GE OR GE GULICKSON, OF CHICAGO, ILLIN OIS. 

SELF-FEED N G SMOKELESS FURNACE. 

SPECIFICATION forming part of Letters Patent No. 520,986, dated June 5, 1894. 
Application filed February 23, 1892, 

To all, whom it may concern. 
Be it known that I, GEORGE GULICKSON, a 

citizen of the United States, residing in Chi 
cago, in the county of Cook and State of Illi 
nois, have invented a new and useful Im 
provement in Self-Feeding Smokeless Fur 
naces, of which the following is a specification. 
My invention relates to furnaces for steam 

boilers. 
The object of my invention is to provide a 

steam boiler furnace of a sinple and eco 
nomical construction, by means of which a 
uniform and complete combustion of the fuel 
may be secured and the heat utilized in the 
production of steam without the production 
of smoke. 
My invention consists in the novel devices 

and novel combinations of parts and devices 
herein shown and described. 

In the accompanying drawings I have illus 
trated a device embodying my invention, and 
which I believe to be the best mode now 
known to me for practicing the same. 

In said drawings, which form a part of 
this specification, Figure 1 is a vertical cen 
tral sectional view of said device. Fig. 2 is 
a cross sectional view taken in part on the 
line 2-2 of Fig. 1 and in part on the line 3 
3 of Fig. 1. Fig. 3 is a partial plan view of 
one of the traveling grates. Fig. 4 is an en 
larged detail sectional view of the grate. Fig. 
5 is an enlarged plan view of one of the links 
of the grate. Fig. 6 is a perspective view of 
one of the hinge links. Fig. 7 is a perspec 
tive view of one of the cross bars which sup 
port the grate bars. Figs, 8 and 9 are detail 
views of one of the end grate bars of each 
link, and Fig. 10 illustrates a modification 
in which the invention is applied to a water 
tube boiler, as contradistinguished from a 
tubular boiler, as illustrated in the other fig 
UeS. 

The same reference letters are employed to 
indicate the same parts in all the figures. 

In said drawings A. represents the boiler, 
A? its shell, Bthe furnace, Cthe furnace walls, 
D the grate, E the exit or smoke flue and F. 
the fuel hopper or feed device. - 

In the drawings a battery of three boilors 
and furnaces are represented as being art 
ranged parallel to each other, but any greater 

cross bars d'. 

Serial No. 422,375, (No model.) 

or less number may be employed as desired, 
or as occasion may require. 
The grate D is a traveling grate, composed 

of a number of separate links D', connected: 
together and mounted upon sprocket wheels 
or rollers D* and traveling upon suitable 
tracks or guide ways D D, which extend be 
tween the sprocket wheels or rollers. The 
guide ways or tracks D D, one for the upper 
and one for the lower loop of the link chain 

55 

grate are fixed in suitable recesses c in the . 
furnace walls C. Each link D' of the link 
chain grate is composed of a series of paral 
lel short grate bars d, supported upon a pair 
of cross bars d' d', which are connected at 
each end and supported by the hinge links d. 
of the chain. The hinge links d have pro 
jections or brackets d to receive the cross 
bars d'. The hinge links d are hinged or 
pivoted together by pivot bolts d which 
pass through the ears d of said hinge links. 
The cross bars d’are furnished with openings 
d to receive the lugs d which are cast upon 
the brackets don the hinge links, whereby 
the cross bars d' are held in place in connec 
tion with the grate bars d supported on the 
cross bars d'. The cross bars d consist of 
vertical webs furnished with a thickened 
bearing rib dat its upper edge, preferably of 
a round, or substantially round form. This 
thickened rib d extends nearly to the end of 

75 

the bar d', but not quite, space being left at 
the end to permit the insertion of the grate 
bars d in place through the slot d, leading to 
the eye or bearing hole d' in each of said 
grate bars d. In addition to the eyes dand 
slot d the grate bars are each furnished with 
bosses d', one on each side of each eye, the 
purpose of which is to keep the grate bars d 
a proper distance apart on their supporting 

It will be observed that in put 
ting the links of the grate bars together the 
two cross bars d' d' of each link are first put 
in place on the brackets d of the hingelinks 
d, and then the series of grate bars dinserted 
at the end on the cross bars d and slipped 
endwise along the same in place. The grate 
bars d thus serve to lock or hold the cross 
bars d' in place on the lugs d of the brack 
ets di. Each link D' of the grate is also fur 
nished with two side or extreme grate bars 
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d' d' which are wider or deeper than the 
other grate bars and thus serve asside flanges 
for the grate as a whole, thereby keeping the 
fuel off the hingelinks. The side flange grate 
bars d'also serve to fill up the space at the 
extreme ends of the cross bars d'. These 
side flange grate bars d' are each furnished 
with a projecting pin or lug d8 which pro 
jects through the bracket don the hinge link 

Io and is secured in place by a key d which 
passes through the same. The sprocket 
wheels D* upon which the hinge links d? 
travel, are secured to shafts D which are 
journaled in suitable bearings supported in 

I5 the furnace walls C, and a slow traveling 
movement is imparted to the grate bars from 
any suitable countershaft or source of power 
through the intermeshing gears DD", shaft 
D, sprocket wheel D9 and belt or chain D10. 
Or a slow traveling movement may be im 
parted to the grate by any other suitable 
means. This slow traveling movement of the 
grate, in connection with the feed hopper F 
which is furnished with an adjustable gate 
or slide F, serves to feed or supply the fuel 
to the grate or furnace in a uniformand regu 
lar manner, so that the fuel at the extreme 
front end of the furnace may always be in a 
state of gradual and slow ignition, while that 
at the middle and back portions of the grate 
may be at a high heat and in a state of rapid 
combustion, while that at the extreme back 
end of the grate may be simply in the form 
of residue or ash. By this means not only is 
the fuel fed uniformly and evenly and at a 
proper rate to the furnace to produce the re 
quired amount of heat or power, and the 
grate is also caused to keep itself clean and 
in the best condition for proper combustion 
of the fuel, but also any smoke which may 
be caused by the uniform slow and regu 
lar ignition of fresh fuel near the front end 
of the grate is caused to pass over the high 
heated fuel at the rearward portions of the 
grate and thus be completely consumed and 
utilized. 
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Disahinged gate or guard supported from 
an arch C which projects over the rear end 

This guard or gate 
serves to prevent the too free passage of air 
around the end of the grate or to regulate the 

of the traveling grate. 
5o 

quantity of air that may be here admitted to 
insure a more thorough and complete combus 
tion of the products in their further passage 

sorption or utilization of the heat units de 55 through the furnace and boiler. 
C is an arch projecting over the grate D 

and extending to near the rear end of the 
same, a passage B' being left between the end 
of the arch C° and the opposing arch C’. The 
arch C' is lower than the arch C° and the for 
mer arch is furnished with an inclined or 
shelving upper surface, preferably about as 
shown in Fig.1. 
C is a cross or division wall of the furnace 

65 at the rear end of the grate D and from which 
the arch C projects. This cross wall C ex 
tends up to the boiler and divides the fur 

520,986 

nace space surrounding the boiler into two 
compartments B and B. The space Bat 
the front end of the boiler communicates di 
rectly with the furnace space proper B, be 
tween the grate D and arch C° through the 
passage l8'. And the furnace space B com 
municates with the furnace space B of the 
boiler. The exit ?lue E extends preferably 
out horizontally and transversely below the 
boiler and at about the middle of the furnace, 
as is clearly indicated at Figs. 1 and 2. A 
damper or slide E' regulates the opening be 
tween the exit flue E and the rear compart 
ment B of the furnace space. The non-con 
ducting wall or covering arch C at the top 
of the boiler is somewhat raised above the 
boiler shell at the rear compartment B, so 
that the heat space B may completely sur 
round the boiler at its rear end, as is clearly 
indicated in Fig. 1 and in Fig. 2 at the left 
hand boilers. But the covering wall or arch 
C at the front end of the boiler should be set 
snug against the boiler shell, as is clearly in 
dicated in Fig. 1 and also in Fig. 2, at the 
right hand boiler. Under each boiler I pro 
vide, or prefer to provide, two traveling grates 
D, the two being separated by a divisional 
Wall C. 
The operation will be readily understood 

by those skilled in the art. The arrows at 
Fig. 1 indicate the directions the products of 
combustion pass in their way through the 
furnace and boiler. By reason of the arches 
C° around the ends of which the products of 
combustion pass, and by reason of the cross 
wall C, it will be observed that the heat and 
products of combustion are deflected or pro 
jected directly against the boiler shell at or 
near its middle portion, then lapping around 
the front end of the boiler shell they pass 
through the tubes of the boiler and thence 
into the rear furnace space or compartment 
B and lap around the rear end of the boiler 
shell, and thence pass out through the exit 
flue. By this means, in connection with the 
slow uniform and regular manner in which 
the fuel is fed or supplied the furnace and 
the grate kept always in a clean and proper 
condition for the admission of air or oxygen 
to the bed of fuel in process of combustion 
by reason of the automatically traveling 
grate, in combination with the feed hopper, 
I secure a most thorough and complete com 
bustion of the fuel, and also a complete ab 

veloped, and this too without the production 
or escape of smoke in the exit flue, and the 
waste of fuel incident thereto. 
The hinge links dare each furnished with 

friction wheels or rollers d that travel upon 
the guide ways or tracks D.D. 

I claim 
1. The combination with a feed hopper of a 

traveling grate, a furnace B having forward 
and rear compartments B and B surround 
ing the boiler and separated by a cross wall 
near the middle portion of the boiler, said 
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furnace being also furnished with an arch 
projecting between the grate and the boiler, 
and having a passage B' for the products of 
combustion around the rear end of said arch, 
and an exit flue connecting with the rear 
compartment of said furnace, substantially 
as specified. 

2. The combination with a feed hopper of 
traveling grate, a furnace B having forward 
and rear compartments B and B surround 
ing the boiler and separated by a cross wall 
near the middle portion of the boiler, said 
furnace being also furnished with an arch 
projecting between the grate and the boiler, 
and having a passage B' for the products of 
combustion around the rear end of said arch 
and an exit flue connecting with the rear com 
partment of Said furnace, said transverse di 
vision Wall having an arch projecting over 
the rear end of the grate, substantially as 
specified. 

3. The combination with a feed hopper of a 
traveling grate, a furnace B having forward 
and rear compartments Band B5 surrounding 
the boiler and separated by a cross wall near 
the middle portion of the boiler, said furnace 
being also furnished with an arch projecting 
between the grate and the boiler, and having 
a passage B' for the products of combustion 
around the rear end of said arch and an exit 
flue connecting with the rear compartment 
of said furnace, said exit flue extending out 
transversely and horizontally beneath said 
rear compartment of the boiler, substantially 
as specified. 

4. The combination with a feed hopper of a 
traveling grate, a furnace B having forward 
and rear compartments Band B surrounding 
the boiler and separated by a cross wall near 
the middle portion of the boiler, said furnace 
being also furnished with an arch projecting 
between the grate and the boiler, and having 
a passage B' for the products of combustion 
around the rear end of said arch, and an exit 
flue connecting with the rear compartment 
of Said furnace, and means for automatically 
and uniformly propelling said traveling grate, 
substantially as specified. 

5. A traveling grate, comprising a series of 
links each composed of a number of short par 
allel bars d supported on a pair of crossbars 
d connected to a series of hinge linksd, sub 
stantially as specified. 

6. A link chain grate, each link of which 
comprises a series of short parallelgrate bars 
d, cross bars d' for supporting said grate bars 
d, and hinge links d furnished with brackets 
d for supporting said cross bars d", substan 
tially as specified. 

7. A link chain grate, each link of which 
comprises a series of short parallel grate bars 
d, cross bars d' for supporting said grate bars 
d, and hinge links difurnished with brackets 
d for supporting said cross bars d", said cross 
bars d' having rounded or thickened bearing 
ribs d, and said grate bars having slotted 
eyes d' d', substantially as specified. 

as 

8. A link chain grate, each link of which 
comprises a series of short parallelgrate bal's 
d, cross bars d' for supporting said grate bars 
d, and hinge links d?furnished with brackets 
d for supporting said cross bars d', said bars 
d' having openings d", and said brackets d' 
having lugs dentering said openings d, sub 
stantially as specified. 

9. A link chain grate, each link of which 
comprises a series of short parallel grate bars 
d, crossbars d' for supporting said grate bars 

7 o 
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d, and hinge links d furnished with brackets . 
d for supporting said crossbars d', said cross 
bars d' having rounded or thickened bearing 
ribs d, and said links having slotted eyes 
d d10, said cross bars d' having openings d", 
and said brackets d having lugs d", entering 
said openings d, substantially as specified. 

10. The combination with the sprocket. 
wheels D° and guide ways or tracks DD", of 
a link chain grate D comprising a series of 
links D', each consisting of a number of short 
parallel grate bars d, cross bars dandhinge 
links d, substantially as specified. 

11. The combination with the sprocket 
wheels D* and guideways or tracks D D, of 
a link chain grate D comprising a series of 
links D', each consisting of a number of short 
parallel grate bars d, cross bars d' and hinge 
links d, and a feed hopper F furnished with 
a gate or slide F, substantially as specified. 

12. The combination with the sprocket 
wheels D* and guide ways or tracks D'D', of 
a link chain grate D comprising a series of 
links D', each consisting of a number of short 
parallel grate bars d, cross bars d', hinge 
links d, a feed hopper F, boiler A, furnace 
B having forward and rear compartments B 
B separated by a transverse division wall C, 

8 
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said furnace also having opposing arches C 
C°, substantially as specified. 

13. The combination with the sprocket 
wheels D* and guide ways or tracks DD", of 
a link chain grate D comprising a series of 
links D', each consisting of a number of short 
parallel grate bars d, cross bars d', hinge 
links d, a feed hopper F, boiler A, furnace B 
having forward and rear compartments B'B' 
separated by a transverse division wall C, 
said furnace also having opposing arches C 
C°, the heat space B of said rear compart 

O 

ment surrounding the boiler at the top, Sub 
stantially as specified. 

14. The combination of the boiler A. With 
the furnace B having forward and rear Com 
partments B B°, separated by a transverse 
division wall C°, and provided with an arch C 
projecting over the grate to near the rear end 
of the same and around which arch the flame 
and products of combustion pass, said Com 
partment B being below the rear end of the 
boiler and communicating with the front Con 
partment B through the boiler substantially 

specified. 
15. The combination of the boiler A with 

the furnace B having forward and rear com 
partments B B, separated by a transverse 
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division wall C, and provided with an arch 
C’ projecting over the grate to near the rear 
end of the same and around which arch the 
flame and products of combustion pass, and 
an opposite and lower arch C'projecting from 
Said transverse wall C8 over the rear end of 
the grate, substantially as specified. 

16. The combination of the boiler A with 
the furnace IB having forward and rear com 
partments B IB, separated by a transverse 
division wall C, and provided with an arch 
C’ projecting over the grate to near the rear 
end of the same and around which arch the 
flame and products of combustion pass, an 
opposite and lower arch C projecting from 
said transverse wall Cover the rear end of 
the grate, and an exit flue E furnished with 
a slide or damper E' and extending beneath 
said rear compartment B, substantially as 
specified. 

17. The combination of the boiler A with 

the furnace B having forward and rear com 
partments B B, separated by a transverse 
division wall C, and provided with an arch 
C° projecting over the grate to near the rear 
end of the same and around which arch the 
flame and products of combustion pass, an Op 
posite and lower arch C’ projecting from said 
transverse wall C° over the rear end of the 
grate, and a gate or guard D, substantially 
as specified. 

18. A traveling grate comprising a series of 
links each composed of a number of short 
parallel bars d supported on a pair of cross 
bars d' connected to a series of hinged links 
d', said links being provided with rollers or 
wheels, in combination with a track, Substan 
tially as specified. 

GEORGE GULICKSON. 
Witnesses: 

EMMAHACK, 
LEW. E. CURTIS. 
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