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Application filed June 12, 1905, Serial No. 264,825, 

To all, Luhon, it may concern: 
Be it known that I, TOZABURO SUZUKI, of 

No. 401 Jibeishinden, Sunamura, in the 
county of Minami-Katsushika, in the Prov 
ince of Tokyo, Empire of Japan, have invent 
ed certain new and useful Improvements in 
Flue-Scrapers for Evaporators, Boilers, and 
the Like, of which the following is a full, 
clear, and exact description. 
My invention relates to improvements in 

flue-scrapers for evaporators, boilers, and the 
like, and has for its principal object the pro 
vision of a scraper which may be operated to 
effectively scrape the flues of the evaporator 
while the same is in operation. 
My invention consists in the provision of a 

plurality of rods adapted for permanent loca 
tion within the flues which are provided with 
a plurality of scrapers, each of the rods being 
connected with a single actuating-rod, which 
may be operated from the exterior of the 
evaporator. 

Heretofore in removing incrustation, scale, 
and like non-heat - conducting substances 
which deposit on the flues it has been neces 
sary to shut down the particular evaporator 
to be cleaned. Where the flues are infre 
quently cleaned, the efficiency of the evapo 
rator is not only reduced by the accumula 
tion of scale, but damage often results from 
burning of the flues. Even when the flues 
are frequently cleaned the evaporator cannot 
operate in the most efficient manner, as the 
accumulation of scale deposits prior to clean 
ing is always considerable. Therefore only 
the highest efficiency is obtained subsequent 
to the cleaning operation. These defects are 
entirely obviated by the application of my 
improved device, since the flues may during 
the operation of the evaporator be cleaned 
tirely free from scale deposits, thereby secur 

Fur 
thermore, the losses entailed during periods 
of time necessary for the cleaning operation 
are altogether avoided. 
My invention will be more fully described 

in connection with the accompanying draw 
ings and will be more particularly pointed 
out in the appended claims. 

In the drawings, Figure 1 is a view in ver 
tical section of an evaporator, showing the 
application thereto of my improved flue 
scraper. Fig. 2 is a horizontal sectional view 
online 22 of Fig. 1. Fig. 3 is a detail sectional 
view of a portion of one of the flues, showingin 

cross-section a scraper and its rod. Fig. 4 is 
a horizontal sectional view on line 4 4 of Fig. 
3. Fig. 5 is a horizontal sectional view on 
line 55 of Fig. 1. Fig. 6 is a view in side 
elevation, with parts broken away, showing 
my improved scraper applied to a tubular 
boiler wherein the tubes are curved or irregu 
lar in shape. Fig. 7 is a sectional view on 
line 77 of Fig. 6. 

Like parts are designated by similar char 
acters of reference throughout the different 
figures of the drawings. 
My invention as herein shown is applied to 

an evaporator and is utilized for removing 
the scale and incrustation which deposits on 
the inner walls of the water-tubes. It will, 
however, be obvious that the device of my 
invention will be applicable to a boiler where 
in the scrapers are located in the combustion 
flues to remove soot deposits and like accu 
mulations. 

Referring to Figs. 1 to 5, inclusive, there is 
shown an evaporator 1 having a cylindrical 
wall 2 and a bottom wall 3. The evaporator 
is divided into upper and lower vapor and 
liquid chambers 4 and 5 and an intermediate 
combustion - chamber 6 by means of dia 
hragms 7 and 8. Communication is ef 
ected between the chambers 4 and 5 by 
means of tubes 9, which are closed to the com 
bustion - chamber 6 and extend vertically 
therethrough. A central and relatively en 
larged tube 10 is employed which is provided 
with an inner or double circulating-tube 11. 
The steam or other heating agency passes 
through the combustion-chamber 6 by means 
of an inlet 12 and an outlet 13, playing upon 
the tubes 9 and 10 to heat the liquid therein. 

I will next refer specifically to my improved 
scraper and the manner in which it is applied 
to the evaporator. As shown, each of the tubes 
9 is provided with a scraper-rod 14, which ex 
tends substantially throughout the length of 
the same and a short distance below the 
lower diaphragm S. Each of said rods is 
provided with a plurality of scrapers 15, 
which are spaced apart throughout the length 
of the tubes to engage the walls thereof to 
permit the same to be scraped by a limited 
reciprocating movement. As shown, the 
rods are in an extreme upper position with 
the topmost scrapers 15 adjacent the upper 
ends of the tubes 9. The lower scrapers in 
this position of the rods are located a dis 
tance above the lower ends of the tube equal 
to the spacing of the scrapers. Thus when 
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the rods 14 are thrown downwardly a suffi 
cient distance to bring the lowermost scraper 
15 adjacent the lower end of the tubes 9, each 
of the remaining scrapers will have scraped 
the tube throughout a distance equal to the 
spacing of the scrapers and each scraper will 
when the rod is in a lowermost position oc 
cupy a position in the tube formerly occupied 
by its downwardly-preceding scraper. Thus 
it will be seen that in a single and relatively 
short downward reciprocation of the rods 14 
each of the tubes EE scraped throughout 
their entire length. Each of the scrapers is 
preferably constructed as follows, referring to 
Figs. 3 and 4: As shown, there is provided an 
annular ring 16, provided with sharp cutting 
margins 17, adapted for engagement with 
the walls of the tubes 9. The said scrapers 
desirably fit Snugly within the tubes, and 
as the rods 14 are reciprocated the sharp 
edges 17 engage the scale and incrustation, 
cutting the same and causing it to descend 
to the lower wall of the evaporator. The 
outer annular rings 16 are connected to the 
rods 14 by means of hubs 18 and keys 19. 
Said hubs and rings are connected by means 
of spokes 20. It will be seen that the open 
ings between the spokes 20 permit free pas 
sage of the contents of the tubes 9. It will 
also be obvious that when it is desirable the 
annular rings 16 may be replaced by other 
forms of scraping devices. In the form of 
evaporators shown in Fig. 1, where a double 
circulating-tube 11 is employed, I desirably 
clean the tube 10 by means of scrapers 21, 
rigidly secured to the tube 11. Said scrap 
ers 21 are desirably spaced apart substan 
tially the same as the scrapers 15 in a man 
ner to clean the entire inner wall of the tube 
10 by a single reciprocation. The tube 11 
is loosely mounted in a manner to recipro 
cate in unison with the rods 14, so that the en 
tire cleaning operation of the tubes 9 and 10 
may be effected in one operation. To this 
end I desirably provide a main actuating-rod 
22, which, as shown, is mounted in an up 
per bearing 23 and projects downwardly 
throughout the length of the evaporator and 
through the lower wall 3 thereof, where it is 
connected with a lever 24. A packing box 
or gland 25 is provided in the lower wall 3, 
through which the rod 22 projects. As 
shown, there is provided a spider 26, secured 
to the rod 22, which directly supports the 
tube 11. The arms of the spider 26 project 
outwardly beyond the tube 11, where they 
are rigidly secured to a perforated plate 27. 
The rods 14 of the various tubes 9 are rigidly 
secured to the plate 27, as shown, by means 
of nuts 28. By reference to Fig. 2 it will be 
seen that the plate 27 is provided with a plu 
rality of perforations, so that resistance to 
the water and the lower chamber 5 during 
reciprocation of the scrapers will be reduced 
to a minimum. 
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I will next refer to the application of my 
invention as shown in Figs. 6 and 7, which is 
therein made to a tubular boiler wherein the 
water-tubes 29 are connected with upper and 
lower drums 30 and 31, wherein the tubes 
are curved or irregular in form. In this 
form the rods 14, carrying the scrapers 15, 
are flexible, so that they will readily conform 
to the curvature of the tubes. The main 
actuating rod Or rods 32, projecting through 
glands 33 in this form of the device, extend 
upwardly in the drums 31 and are connected 
by a longitudinally - curved strip 34. The 
rods 14 are jointedly connected with rods 35, 
which are rigidly secured to the strip 34. 
Each of the rods 32 is connected by a rod 
36, as shown in Fig. 6, so that all of the rods 
14 and their respective scrapers may be 
actuated in unison. 
The device of my invention is applicable to 

any kind of evaporator or boiler and affords 
a ready and effective means for cleaning the 
tube or flues without shutting down or in any 
way interfering with the continued operation 
of the evaporator. 
While I have herein shown and described 

specific embodiments of my invention, I do 
not wish to be limited thereto, as it will be 
obvious that changes may readily be made in 
the structures shown without departing from 
the spirit of the invention. 

Therefore what I claim, and desire to se 
cure by Letters Patent, is 

1. A scraper for evaporators, boilers and 
the like provided with a plurality of flues, a 
rod for each of the flues extending through 
out the length thereof, a plurality of scrapers 
for each rod spaced apart in a manner to 
scrape the flue throughout its length by a lim 
ited reciprocation, and a main actuating-rod 
extending through the wall of the evaporator 
and connected with each of said rods where 
by the same may be reciprocated in unison. 

2. A scraper for evaporators, boilers and 
the like provided with a plurality of flues, a 
rod for each of the flues, a plurality of scrapers 
for each rod, each scraper comprising an an 
nular ring provided with sharp margins, a 
hub keyed to the rod and spokes connecting 
the hub and ring, and a main actuating-rod 
extending through the wall of the evaporator 
and connected with each of said rods where 
by the same may be reciprocated in unison. 

3. A scraper for evaporators, boilers and 
the like provided with a plurality of ?lues, a 
rod for each of the flues extending through 
out the length thereof, a plurality of scrapers 
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for each rod spaced apart in a manner to 
scrape the flues throughout their length by a 
limited reciprocation, each scraper compris 
ing an annular ring provided with sharp mar 
gins, a hub keyed to the rod, spokes connect 
ing the hub and ring, and a main actuating 
rod extending through the wall of the evapo 
rator and connected with each of the rods 
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whereby the same may be reciprocated in 
unison. 

4. A scraper for evaporators, boilers and 
the like provided with a plurality of curved 

5 flues, a flexible rod for each of the flues ex 
tending throughout the length thereof, a plu 
rality of scrapers for each rod spaced apart in 
a manner to scrape the flue throughout its 
length by a limited reciprocation, a main ac 
tuating-rod extending through the wall of the 
evaporator and jointedly connected with each 
of said rods whereby the same may be recip 
rocated in unison. 

5. A scraper for evaporators, boilers and 
the like provided with a plurality of curved 
flues, a flexible rod for each of the ?lues, a plu 
rality of scrapers for each rod each scraper 
comprising an annular ring provided with 
sharp margins, a hub keyed to the rod, spokes 
connecting the hub and ring, and a main ac 
tuating-rod extending through the wall of 
the evaporator and jointedly connected with 
each of said rods whereby the same may be 
reciprocated in unison. 

6. A scraper for evaporators, boilers and 
the like provided with a plurality of curved 
flues, a flexible rod for each of the flues ex 
tending throughout the length thereof, a plu 
rality of scrapers for each rod spaced apart in 
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3o a manner to scrape the flue throughout its 
length by a limited reciprocation, each scraper 

3. 

comprising an annular ring provided with 
sharp margins, a hub keyed to the rod, spokes 
connecting the hub and ring, and a main ac 
tuating-rod extending through the wall of the 
evaporator and jointedly connected with each 
of the rods whereby the same may be recip 
rocated in unison. 

7. A scraper for evaporators, boilers and 
the like comprising a rod and a plurality of 
scrapers equally spaced apart along and be 
ing in close contact with the flue whereby 
movement of said rod equal to the spacing 
between any two scrapers serves to bring the 
scrapers in contact with the flue throughout 
its length. 

8. A scraper for evaporators, boilers and 
the like comprising a rod, and a plurality of scrapers having oppositely-disposed cutting 
edges, said scrapers being equally spaced 
E. along and being in close contact with 
the flue whereby movement of said rod in op 
posite directions a distance equal to the spact 
ing of any two scrapers serves to bring said 
scrapers in contact with the flue throughout 
its length. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

TOZABURO SUZUKI. 
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Witnesses: 
GEORGE KURIBARA, 
UKACIII ISHIWAR.A. 


