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History of Shimotsuke Brick Production Company
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shimotsuke Brick Production Company, founded in October
1888 (Meiji 21) continued manufacturing centered on red
bricks through the Meiji, Taisho, and Showa eras.

Tohki Brick Stone Manufacturers, the predecessor company,
was established earlier the same year in nearby former Yanaka
Village (at present day Watarase flood control basin) and here
brricks for building this kiln were made.

This area was the perfect location, chosen for the abundance
of clay and river sand, materials essential for brick production, in
addition to the availability of water transport on Watarase River,

Within the factory premises, aside from the Hoffman-style
ring kiln, there were also facilities such as the raw material
preparation house and ascending kiln.

Shimetsuke Brick Production Company changed [ts name
several times since foundation before finally becoming
Shimoren Company, which continued to manufacture bricks
until 1971.
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Among the very few Hoffman-style circular brick manufacturing kilns extant in Japan,
this is the oldest and the only one remaining in its entirety.

It was originally constructed as the East Kiln, one of the two Hoffrman kilns constructed
on either side of the Shimotsuke Brick Production Company premises. The kiln was
completed Tn 1890 (Meiji 23) and brick manufacturing was begun in the same year,

From various places of the kiln, discovered were bricks stamped with the letter "T" which
is believed to be the mark of Tohk Brick Stone Manufacturers.

The Hoffman-style ring kiln is a brick kiln invented and patented by German Friedrich
Hoffman in 1858, As fire travels around the drcular kiln, the production cycle of
introducing raw bricks, preheating, firing, cooling, and remaoval from kiln is repeated. Once
the kiln is heated, it can continue to fire almost endlessly.

The kiln was designated as a National Important Cultural Property in 1975,
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Brick masonry and wood fearme struciure, floos are 918 s-gl!‘n. ncluiding stalrcace), 16-corner pofygon, shest rmetal seodfing,

central chimney, 2 stakrases, diameter 318 maters, helght 345 meters s g thamber, Interior
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Original location of the chimney remnant. |
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Inner carbelling of the present chimney
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Y74  Reconstructed areas and original construction of the chimney

This block of bricks was found buried between the flues on the
southwest side of the brick kiln during the recent restoration. It is believed
to be a part of the original chimney, of which the upper area fell at the time
of the 1923 Great Kanto Earthguake.

On the present chimney, differences can be seen in the bricks and
mortar joints which indicates the reconstruction of approximately half of
the entire height. These bricks are considered to be a part of the inner
corbelling of the lost structure.

Pieces of steel were found dose to the block’s lower end.
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Steel pieces found near lower end of
chimney remnant




S DDREER -BikoBA - @)

Two staircases - Carrying powdered coal to the kiln -
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These two staircases are used for carrying
powdered coal to the area above the kiln. Coal
is introduced into the firing kiln from feed holes.

Coal powder was transported by hand on
shouldering poles with shallow baskets.
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Brick bonds of staircases - Different bonds for different places -
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Courses of stretchers and headers
are alternated

II

7= AFE Flemish bond
B CERICHRE.D/NAEE

L

Fa3ZE (IR R I HaHr
J5C o

Each course is comprised of alter-
nating stretchers and headers
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Vaults - Curved ceilings made of a series of arches -
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Bricks are laid in vaults
over alleys underneath stair-
cases and kiln entrances.
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How bricksare fired - “Donut-shaped kiln” and “airflow” are the two major factors -
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AR hamber 4

Loading: Bried raw bricks are Inaded inta the kiln and the entrance is closad tightly with bricks and
it Mewspapes was used for paditioning chambers during firing.

lqamiticn: A brick fire door & built inside the kiln, which s ignited using firewood,

Firirng: Bricks were fired by burmning powdered coal introducad inta the kein from feed holes abowve
Smioke flow was controiled by raizing and lowering dampers and brick shrinkage was
observed to determine whether bricks had boen sufficiently fired. The fring temperatura
wias apprceernately 1,000 degrees Celsus.

The remaining heat from firing wauld preheat raw bricks in the next chamber to be fired,
wihile air that 2nterad from kilnrentrances cooled fired bcks.
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Loading - The chamber was filled with bricks -
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It was possible to fire 14000 bricks inane chamber, totaling up ey - e
5 220,000 bricks in 21 16 chambers. Bricks were carefully piled upran L s H dainber e mbeE e
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Discoveny of ignition chamber remains
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Imchambers 4 and 11, close to the staircase, remains of
facilities used for ignition were discovered, The ignition chamber
was carmpased of beick partiticns and 2 seres of thees fire doors
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Hidden refnforcernent fconcrete vault] - With afocus on adaptive use -
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Chambers have been designated as either areas for preservation with
wisibile einforcerment (chambers 1-10 and 143, or as those with a focus on
adaptive use with hidden reinforcement fchambers 11-15)

Hidden reinforcement emplaying concrete was placed above the vault
50 that the atmosphere of the kiln st the time of astablishroent could be
exparienced.
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Ring-shaped vaulted interior
- A series of chambers -
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Flue
- From the kiln to the chimney -
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The chambers are separated by arch ribs
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Feed holes
- Powdered coaI S mtroduced from above the kiln -
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Bricks and bonds of exterior walls - Difference in color and form -
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Generally called “red bricks” for their color
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Dark-colored bricks fired at higher temperatures

Eﬂ;ﬂﬁﬁ Irregular bricks
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Created for arch keystones, pentagon-shaped for corners of kilns and NEDIRRDIEE « #8d+5
chimneys, pentagon-shaped with numbers for chamber entrances Bricks and bonds of exterior walls
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Chambers 4 and 11 are
known to have been used for
igniting the kiln. In chamber 4,
the fire door was reconstructed
according to discovered traces,
historic documents, and inter-
Views.

Fire doors were generally
demolished after ignition, so
that the chamber could be
used for firing bricks when the
fire reached this area after
having traveled around the
entire kiln.

Ignition chamber

AR =

L= rETATIAT TN I..“

s

% L

" i bain
7 B LY, 1o iE

d il + G0}
v i =
e o i |

i | | - ‘:I‘\. t
d | R e IS IRt O B el | Y ||

s apail

il

il

pom e

traces of fire daoes
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Visible reinforcement (steel frame)

- With afocus on preservation -
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Chambers 1to 10 and 16 are rein- : ==,
forced using steel frames that can be dis- ":, > % ,
mantled when necessary. The shapes of : / :
these reinforcement members have been : / x "
adjusted to fit each kiln. : e H% g
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Sten| frame as visible reinforcement
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Partition walls - Putting out the fire -
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This wall is for separating chambers to
Sgle ﬁrinﬁ. [t is believed to have been built in
1971, when production ceased at this kiln.
Mud on the surface was applied so as to pre-
vent fire from entering.
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Partition wall between chambers 15 and 16
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Brick pavement and water gutters
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Underground re-
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Foundation of former chimney reinforcement - History of structural reinforcement -
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Earlier chimney reinforcement of
steel frame and wire was supported
by this foundation. In areas under the
roof, these elements have been left
Intact.
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Steel frame and wire reinforcement
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Introduction of powdered coal - Fire traveling around the kiln -
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Coal powder carried up the stairs was placed in trolley cars, to be dropped from feed holes into the kiln at

approximately 15 minute intervals.
The firing area is moved forward by introducing coal into the next feed holes, after bricks in the chamber

have been fired.
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Introduction of powdered coal
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Transporting coal powder - Three-railed tracks for coal cars -
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There are two sets
of rails above the kiln
on the inner and outer
perimeters. The central
rail was later added for
large coal cars.
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Feed holes - Dropping coal powder into the kiln -
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For each chamber, there are 25
feed holes — five rows of five holes —
thus there are 400 feed holes for 16
chambers. They are closed with
steel lids when not in use.
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Parapet reinforcement - Improvements for adaptive use -
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Steel columns have been placed inside the walls
to prevent collapse.
On the inner and outer perimeters above the kiln,
concrete rings have been installed for reinforcement. B
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Concrete rings installed for reinforcement 5822 s
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How smoke flows - From chambers to the chimney -
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Smoke from chambers is carried by ¥ plan
branch flues to the central flue around the H
chimney, and then flows out through the bﬂu
chimney. -8
Smoke from the flue can be controlled = = "e——"—-—-_-_—-- 3
by opening and closing dampers in the ~ #EIE section : 5 ¢ 3T ey < 310
central flue. JEEDIBIE structure of flue ' a3 "smoke cavity"
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Central flue -Connecting the flues to the chimney-
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The central flue is parti-
tioned into two spaces, each

with an opening for sending
smoke to the chimney.
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Details of the central flue
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Inside the central flue
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Dampers for controlling air flow
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Flow of smoke from the flues to the
central flue is controlled by opening and
closing the damper. Of sixteen dampers,
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three damper controls remain. Damper seen from inside the central flue
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Openings for maintenance in the chimney and central flue
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At the foot of the chimney and on the south and
north sides of the upper end of the central flue are o o
openings, which are believed to have been used for S4B
cleaning out ash and for maintenance and repairs. Qpening on upperend of centralflue
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Remnants of the fallen original chimney - Layering of history -

RERAEXICK VR T LI EBONSERDERDZ

ZITEBEH>TREDOHY ., IHEDJESE
BABEINTWAZ EHLDHLH D E LT

Bricks of the chimney destructed
by the 1923 Kanto Earthquake were
found underground. This revealed the
fact that the upper half of the present

chimney had been reconstructed a
the disaster.
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Remnant of former the chimney discovered close to chamber 10
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Discovery of earlier retaining walls
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Remnants of thicker walls
have been found around cham-
bers 4, 6,and 9. It is believed that
most of the present retaining
walls have been reconstructed.
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Retaining wall discovered near chamber 9
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Wood-frame upper structure - Columns of pentagon sections -
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The 16 chambers of the kiln are
protected by a wood-frame structure
built above. Sections of columns that
support the 16-sided roof (outer col-
umns, middle columns, and inner col-
umns) are pentagon-shaped. There
are concrete rings in and around the
upper flue onto which the lower ends
of the structure’ s columns are

bound, to protect the roof from being : E == BT o S =
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Chimney reinforcement - Saving the kiln’s landmark chlmney -
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The chimney was installed with steel re-
inforcement and supported by stay-wire, an-
chored with steel frame foundation and rgemme
15-meter piles, to prevent collapse. PATh- |

Earlier chimney reinforcement is left oy R : e
intact in areas underneath the roof. Stee ol iof Sy




