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UNITED STATES PATENT OFFICE. 
FRANK. A. H IN KEY, OF SPRING FIELD, ILLINOIS. 

CLEAN-ouTAPPARATUS FUR. ZINC-FURN ACES. 

..a'78,518. . specification of Letters Patent. Patented Apr., ii, 1916. 
Application filed June 16, 1913. Serial No. 773,898. 

To all who it may 8oncern: . Binowitati, Frank A. H1N KEY, itizen of the United States, residing at 
Springfield, in the county of Sangamon and 
State of Illinois, have invented a new and 
useful Clean-Out Apparatus for. Zinc-Eur naces, of which, the following is a specifica 
tion. . . . . ." - - - - 
... This invention relates to means for re. and sing the material called “blue powder' 
from the ends of the retorts and from the 

5 

20 

from the ore. 

30 

35 

40 

59 

retort, plates, and removing the residuum 
from the retorts and retort plates and Scrap 
ing the inside of the retorts and bumping the open ends of the retorts. 
The general purpose of the invention is 

to provide an apparatus of relatively low 
first cost, of simple construction and effec: 
tive for the purposes stated and capable of 
easy and rapid operation, thereby minimiz 
ing the labor, required and correspondingly 
reducing the cost of extracting the metal 

. . . . . . 

More specific purposes of the invention 
are: to provide a movable main structure 
equipped with all the tools necessary for 
taking the sample from the retorts, scraping 
the retort plates and cleaning out at each 

a half-section of a zinc. furnace, or a like 
number of retorts in different sections; to 
provide means for centering and alining 
the tools relative to the retorts immediately 
in front of the apparatus: to provide means 
for supporting the tools which are not in 
use in such position that they will not in 
terfere with the manipulation of the tools 
which are in use; to provide means for con 
venient disposal of the blue powder; to pro 
wide means for final disposal of the resid 
uum taken from the retorts and retort plates; to provide means to protect the op 
erator of the machine from the extreme 
heat of the furnace and from the hot re 
siduum blown from the retorts; to provide 
means to prevent displacement of the ap 
parat is by the explosions occurring during 
the “blowing-out' of the retorts; to pro 
vide a self-sharpening bumper head; and 
to provide Öthe new and useful features of 

nections. 

construction, as will hereinafter more fully 
appear. - 

consists in the new and useful combinations 
of parts and details of construction shown 
in the annexed drawings to which reference 
is hereby made, and hereinafter particu 
larly described 
claims. '. 

Figures 1,2,3, and 4 are respectively a top 
plan, a front elevation, an end elevation, 
and a rear elevation of the apparatus. Fig. 
5 is an enlarged horizontal transverse sec 
tion on the line X. X. of Fig. 3; Fig. 6 is 
a partial vertical section on the line Y. Y. 
of Fig. 4: Fig. 7 is a partial vertical section 
on the line Z. Z. of Fig. 2; Fig. 8 is an 
isometric view of one set of blowpipes, de 
tached Fig. 9 is an isometric view of one 
scraper; Fig. 10 is an enlarged detail of 
one bumper head, and connections, and Fig. 
11 illustrates details of the shield and con 
Similar reference characters designate 

like parts, in the different views. 
A zinc smelting furnace of common con 

struction comprises a plurality of sections 
and each section commonly comprises six 

setting of the apparatus, all the retorts of teen retorts, arranged in four vertical series, 
each series, comprising four retorts. The 
p'esent apparatus is adapted to operate on 
the eight retorts of one half-section at each setting of the apparatus. The retorts are 
fire-clay cylinders having their inner ends 
closed. In the front end of each retort is a 
condenser, also of fire clay, which extends 

lith these ends in view this invention 
55 

and finally recited in the 
60 

70 

75. 

80 

85 

forwardly beyond the front wall of the fur 
nace. The condensers are held in place by 
loan tamped around the parts of the con 
densei's extending into the mouths of the 
retorts, and the outer ends of the condensers 
are sealed with loam plugs having vent. 
openings. In practice a suitable quantity of 
pilverized ore and pulverized coal mixed 
in proper proportions, will be placed in 

90 

95 
each., retort, and the condensers will be 
connected with the retorts and sealed. The 

the zinc, which will pass to the condensers, 
fire will then be started and the retorts will 
be heated to a degree sufficient to volatize 
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The condensel's are exposed to the atmos 
here and cooler than the retorts, conse 

intently the vaporized zinc will be con 
densed to a molten metal state in the con 
densel's, to be subsequently removed there 
fro). There are horizontal plates under 
the outer ends of the retorts. During the 

5 

operation of smelting, a deposit called 
'sample accumulates at the front ends of . 
the retorts and on the health under the 
front ends of the retorts. This 'sample, 
or “blue-powder, contains it 
alle percentage of zinc. which it is desir 
able to save. 
The process of smelting is progressive, 

hence the retorts of some sections must be 
cleaned out and re-charged while the smelt 
ing is progressing in the previously charged 
retorts in other sections; and in order to 
properly time the several stages of the 
operation and in order to economize in fuel, 
after the withdrawal of the zinc: the clean 
ing out and re-charging of the retorts must 
be lone quickly and while all the retorts are very hot. 
The present apparatus is designed spe 

cially for operating on the hot retorts. 
The apparatus as a whole comprises a 

movable platform, a housing on the plat 
form, a variety of tools supported in the 
housing and means for manipulating the 
tools. The platform 1 is nounted on wheels 
2 which travel on rails 3 parallel to the front 
of the furnace. The platform will be moved 

35 along the track to bring the housing in posi 
tion immediately facing the series of retorts 

5 

20. 

25 

which are to be operated upon. The housing 
is a box-shape metal structure. preferably 
covered with sheet iron plates, with asbestos 

40 board between the plates for insulation, and 
having upright end plates 4, horizontal 
cross bai's 5 and horizontal channeled guides 
6. A hood is fitted over and adapted to 
slide on the upper part of the housing, for a 
purpose to be hereinafter explained. Chains 
$) connected with the hood 7 and the up 
lights 4 serve to prevent excessive upward 
movement of the hood 7. The bumper car 
riage comprises uprights 10 connected near 

50 their upper and lower ends by hinged and 
pivoted cross bar's 12. The bumper stems 13 
are connected with the uprights 10 hy 
pivots 16. The blimper stens 13 are prefer 
ably tubular. The forward ends of the 
stems have sockets adapted to receive tangs 
18 integral with the bumper heads 17. The 
limper heads 17 are connected with the 
sterns by detachable pins 17" so the bumper 
leads may be easily removed for sharpening 
or for putting in other bumper heads. The 
bumper, heads preferably have concave sides 
and self-sharpening edges as shown, but 
bumper heads of other suitable form may 
be used. The uprights 10 are mounted on 
wheels 10" so that the carriage may be 

45 

:55 

60 

35 
- 

consider 

... clined downwardly. 
stems 13 to accinimodate themselves to thie 
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moved forwardly or rearwardly on the plat 
form 1. Handles 31 are connected with the 
uprights 1() and serve to manipulate the 
carriage. Counter weights 32 are adjutstable 
on the handles 31 to counter-balance the 
weight of the bulner heads so that the car 
riage may be easily moved forwardly or 
rearwardly on the platform. Horizontal 
bars 5 are rigid on and extend across the front of the housing. 
There are four pairs of bumper heads con 

70 

a a ,, . nected with the carriage so that their stems 
13 will slicle on the cross bars 3 and the 
bumper heads may move inwardly or out. 
wardly with the carriage. When in posi SO 
tion for operation the bumper heads are in 
alinement with and center with respect to 
the retorts. The retorts are usually in 

Pivots. 16 permit the 
inclination of the retorts. Occasionally there 
will be a difference between the centers 
of the tiers of retorts, the hinged cross pieces 
12 admit of adjusting the width between the 
l'ights 10 to correspond to the width be 90 
tween the centers of the tiers of retorts, 
Iorizontal scraper blades 19 extend substan 
tially the entire width of the tool support 
and are equipped with forked landles. 20 
which support the scrapei's in a horizontal 
position on the cross pieces 5 respectively. 
The handles 2) exteild rearwairdly and are 

95 

used to slide the scrapers forwardly and 
rearwal'lly. The scraper's may be operated 
independentiy of each other. 
The apparatus comprises two sets of 

'blow-out pipes. Each set comprises a 
vertical pipe 21 horizontal pipes 22 in con 
munication with the pipe 2i an intake 23 
and a landle 24. header 23 is mounted in 
a horizontal position on 
A valve 29 controls admission of 
or steam to the le; cle 26. 
connects the valve 29 with the source 
of water or steam supply. Vertical 
pipes 27 communicate with the header 
26. Flexible hose 30 contalunicate with the 
pipes 27 and the valves. 25. Walves 25 on 
the pipes 23 control the admission of water 
or steam to the “blow-out pipes. The for 
ward ends of the blow-out pipes 2:2 are 
closed and aclia?:ent to the closed end of each 
pipe is a series of small perforations 22 
through which water may be sprayed. The 

water 
A hose 28 

perforations are arranged to direct the 

i00. 

the housing. 

spray laterally and rearwardly. When the 
pipes and the limpei's are retracted the 
limper-leads 1 will be adjacent to the 

perforated parts of the pies 22 and when 
desired the laterally directed spray may be 
calised to strike the tinpei' heads and ceil 
then: and the rearwardly and interally di. 
rected sprays may ie ('ilised to strike and 
cool the back and sides of the housing, 
Back plates 33 are mounted to slide in the 30, 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



$0 will fail into the pain. 
slidi downward to cover the pain the resi 
dian falling on the plate 41 and the slitle: 
43 will fall into a pit (not shown) adjacent 
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horizontal guides 6. The back plates pro 
ject somewhat beyond each end of the 
housing and have wings. 34 at right angles 
to the plates, which serve to shield the 

is operator from steam ... or hot residuum 
escaping through the penings between the 
ends of the guides. The plates. 33 have 
openings 38 which are covered by the doors 
37; openings 35 in which the scraper handles 

to 20 slide, and one of the plates has holes 40 
in which the pipes 23 of the blow-out device 
slide. Vertical parallel guides 36 are fixed 
on the plates 33 adjacent to the openings 38. 
Doôrs 37, which slide in the guides 36 have 

15. holes 39 in which the bumper stems 13 
slide. . 

wardly, rearwardly, laterally and upwardly, 
and a twisting movement may be given. 

20, thereto by means of the handles 31; in order that the bumpers may be positioned to si 
multaneously enter the respective retorts. 

. The bumper stems 13 extend through the 
holes 39 in the doors 37. If the bumper 

25 carriage be lifted the stems 13 will cause the 
doors to slide correspondingly upward, and 
if the cai'i'iage be moved laterally the stems 
13 will cause corresponding lateral move 
ment of the plates 33. The pipes 23 of the will then be pushed downward to cover the 

39 blow-out devices, and the scraper handles 20, 
also serve to slide the plates. 33 laterally in 
accordance with the lateral movements of 
the blow-out devices or scrapers, as the case 
maybe. The plates 33 and the doors 37 

35 together constitute a shield to protect the 
operator from the steam and hot residuum 
blown from the retorts during the operation 
of cleaning. 
At the front of the housing and adjacent 

40 to the sides thereof are hinged box shaped 
wings 46 which when in use serve to stop 
the residuum blowing laterally and up 
wardly from the mouths of the retorts. 
When not in use the wings 46 will be turned 

45 rearwardly in a position parallel to the sides 
4 and will be secuted by suitable securing 
devices 4 which also serve as braces for the 
wings when the wings are in their extended 
position. Near the lower end of the hous 

50 ing is a stationary downwardly inclined bot 
ton plate 41. Stationary guides 42 are par 
allel to the bottom plate. A slide 43 is 
adapted to side in the guides 42 and has 
eyes 44 to receive hooks used to manipulate 

56 the slide. A pan 45 to receive the blue 
powder, rests on the platform 1 and under 
the botton, piate 41 and the slide 43. 
slide43 he slid upward to uncover the pan 
the blue powder scraped from the retorts 

If the slide 43 be 

to the front of the furnace. ; : .. 
is nil actical use the apparatus will be 

If the 

the bumpel's will again be introduced full 
length, into the retort 
to scrape out aliv, residulin whici may be in 

ing first moved rearwardly to the full extent 
: placed adjacent to and facing the retorts to 
be operated upon, the bumper carriage bes. 
and adjusted to dispose, the bumper heads. 
adjacent to the end of the retorts respec 70 tively, and the side. 43 will then be moyed 
upward to uncover the pan:45. The bumper : 
carriage will then be moved forward a short. 
the retorts to an extent sufficient for re 
moving the “bluepowder or “sample' as it. 
is variously called. The carriage will then 

distance to cause the bumperheads to enter. . . 
75. 

be moved alternately forwardly and rear. 

outward through the mouths, of the retorts. 
and depositition the retort plates. The 
carriage will then be moved laterally to 
move the bumper heads laterally away from 

wardly to cause the bumper heads to detach: 
the accretion adhering to the mouths of the 

w . , retorts and scrape, the detached accretion 
The bumper carriage is movable for 

80 

85 
the retorts. The scrapers 19 will: then be. 
moved in succession forwardly above the 
respective retort plates and will then be 
lowered and moved rearwardly to scrape thes. 
blue powder from the retort plates and 
cause it to fall into the pan 45, to be after 
ward replaced in the retorts: ind again 

90 

smelted to extract the zinc. The slide 43 
pan. One blow-out device will then be 
placed in alinement with one tier of retorts. 

5. 

and will be pushed forwardly to cause the 
pipes 22 to move into the retorts a suitable 
distance to be determined by the operator 
according to circumstances. The valve 25 
will then be opened to admit water or steam, 
as the case may be, into and through the 

100 

pipes 23, 21 and 22 into the interiors of the: 

ner. Water is preferably used in the blow 
out devices. 

retorts respectively and afterward the other, 
blow-out device will be placed in proper. 
alinement and will be operated in like mans 

105 

When the Water (or steam) . 
strikes the hot inner walls of the retorts it'. 
disintegrates the residuum and blows it out ll.0 
of the retorts and the residuum falls on the 
inclined bottom. plate 41 and then slides. . . . downwardly on the slide 43 and falls into 
the cellar-chute, or pit, not shown. The ex 

l, plosion in the retorts is violent and the resid: 115 
uum is thrown outwardly with such force . . . 
that it would injure the operator if he were 
not protected by the plates 33 and the doors, 
from the retorts tends to overturn the ap 
37. The pressure of the steam emerging 

120 
paratus or move it rearwardly; to prevent. 
displacement of the apparatus the hood 7 is 
adapted to move upward to facilitate ex 
pansion of the steam in immediate contact 
with the face of the apparatus and relieve 
the pressure against the front of the appa 
ratus. After the blowing-out is completed 

and again withdrawn 

  



4. 

the retorts, and the scrapers will again be 
used to scrape the residuum from the retort 
for each half-section of the furnace, or for 
each equivalent number of contiguous re 
torts in one or inore sections. 

prises main members-preferably vertical 
connected by 
hinge connections with each other, to a dinit 
of moving the main members toward or 
away from each other, to vary the width of 
the carriage to correspond to the width be 
tween the tiers of retorts, said main men 
bers being also provided with pivots for 
connecting the bumper stens with the main 
members to permit the lumper stems to os 
cillate in the planes of the main member's to 
aline the bunper stems with the axes of the retorts arrangefi in rows. 
The expression “variably movable, as 

applied to the carriage, means that the car 
riage is a dated to be noved forwardly, 
1"earwardly. laterally and upwardly relative 
to the front of the furnace and is capable of 
a twisting movement in order that the tools 
and appliances supported on the carriage 
may be positioned to enter the respective re 
torts arranged in rows and tiers, and also 
means that the main or vertical members of 
the carriage are capable of movement to 
ward or away from each other to a line the 
blow-out devices with the mouths of the re 
spective retorts arranged in tiers. 

Having fully described my invention 
what I claim, as new and desire to secure by 
Letters latent is: 

1. In an apparatus of the class described; 
the combination of a movable platform; a 
housing stationary on the platform: a flexi 
ble carriage variably movable relative to the 
housing: aid a plurality of series of limp 
ers flexibly connected with said carriage. 

2. In an apparats of the class described. 
the combination of a nowable platform: it box-shape losing stationary on the plat 
form: cross bai's stationary on the front of 

45 

movable relative to the housing: lumpers 
flexibly connected with the carriage, and 
variably movable on said cross ars: handles 
for manipulating said carriage; and weights 
adjustable on said handles to counterlialance 
said bumpers. : 

side pieces, easters supporting sail side 
pieces. hinged: "ross pieces pivot:lly con 
lected with raid sile pieces. It handles 
coinected wiki, 
luation with a box-shape housing, cross bill's 
at the front of said housing, horizontai 
titles at the ack of sail housing...back 
lates in inter to slide it said horizontal 
iiites, and provided with openings; vertic: 

1,178,518 

plates; and this operation will be repeated 

The expression, “a flexible carriage means. 
a carriage which is not rigid and which com 

transverse membel's having 

the housing: a flexible carriage variably r h 

3. A type carriage comprising vertical 

is side pieces; in f'(iiii 

guides on said back plates: perforated loo's 
adapted to slide in said vertical guiles; and 
lot impers movable on sail cross bai's at the 
front of the housing and having stems ex 
tending through the perforations of sail 
doors and pivotally connected with the sile pieces of said carriage. 

4. In an apparatus of the class (lescribe. 
the combination of a box-shape housing. 
horizontal guides at the back of the housing, 
perforated back plates adapted to slide in 
said guides, blow-out pipes adaptetl to slide 
in the perforations of said back plates, a 
vertical pipe conjecting and communicating 
with said blow-out pipes, an intake pipe 
communicating with said vertic:til pipe, and 
a valve controlling the supply of fluid to 
said intake pipe. 

5. In an apparatus of the class descrileci, 
in combination with blow-out levices en 
ploying liquid to blow the residutin froln 
hot retorts: a box-shape housing a lapted to 
face the retorts being cleanel, and a hood 
adapted to slide on said housing to permit 
expansion of gases within the housing. 

f3. In an apparati is of the class describel. 
in combination with scraper's adaptetl to 
scrape blue lowler frou retort plates, and 
low-out devices effective to blow resilu In 
froni retorts: a box-shape housing having 
an inclined botton plate: guides parallel to 
said bottom plate: a slide adapted to slide 
in said guides: and a lox below the bottom 
plate and the slide, said slide being capalle 
of retraction to permit the deposit of the 100 
llue powder in the box, and being effective, 
when extended, to cover the box and glide 
to the place of final disposal, the resilau in 
blown out by said blow-out devices. 

7. In an apparatus of the class described. 
the combination of a box-shape housing: it 
header mounted on the housing; means for 
controlling a supply of filic to the leader: 
a plurality of series of blow-out devices movable forwardly and rearwardly in said 
housing; and means for supplying fluid 
from the header to all the blow-out levic'es. 

S. In an apparat is of the class described, 
the combination of a box-shape housing, 
stationary cross bars at the front of the 
housing and bumpers and blow-cott devices. 
supported on and adapted to slide forwardly 
and rearwardly on said cross bai's. 

9. In an apparatus of the class described, 
-the combination of bumper's adapted to be 
projected and retracted; means for support 
ing said blimpers; and blow-out clevices 
adapted to be projected and retracted and 
provided with perforations adapted to li 
rect spray laterally onto the bunpei' heads 
to cool them while the blow-out devices and 
the bumpers are in their retracted positions, 

10. In an apparatus of the class described, 
- the combination of a box-shape housing, ver 
tical gox-shape wings hinged at the front 130 
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of the housing and effective to stop laterally 
moving and upwardly moving residuum, se 
curing devices adjustably connecting the 
wings with the housing, and blow-out de 
vices adapted to cause violent discharge of 
residuum through the mouths of the retorts 
toward the housing and the wings. 

In witness whereof I have hereunto 
signed my name, at Springfield, Illinois, 
this 15th day of May, 1913. 

FRANK. A. HINIKEY. 
Witnesses: 

R. W. TroXELL, 
W. C. KIKEN DALL. 

  


