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Portal to a number ¢ railway tunnel on Taiwan.
Illustrative of the usual entrance to such
structures throughout the Japanese tnpire.

i.ap of Tokaido route showing new dcviation since
conpletion of the Tanna tunnel.,

Profiles of old and new sections of Tokaido lines
between Kozu and Numazu, with comparative figures
for this section of the Tokaido line.

Diagram of cross scction of Tanna tunnel.

«ater coming out of drain tunnel in Tanna tunnel.,
View of entrance to Tanna tunnel illustrating
difficulties encountered due to floods from

underground rivers.

Rough longitudinal diagrem of Kwammon drainage
tunnel and railuv..y tunnel.

Steel rings used in Kwammon tunnel,
Cross section sketch of Kwammon tunnel.
Portael of the Aoyama tunnel.

Profile of the Aoyama tunnel,

South portal of Kurosakl tunnel, 23 miles Irom
lurakanmi on Uetsu ii2in Line.

South portal to lianouchi tunnel, about 22 miles
from iurakani, betieen hatsuki and Fuya.

liurakami portal to Udomari tunnel between sSamukawa
and hatsuki on Uetsu iiain Line.

Far view of portel to one of twoe tunncls, Horal
flos. 1 and 2, between Kuwa and Scmu Hivers on
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Introduction

Ir a mountainous country such as Japan, tunncls are of frequent
occurrence and there are iiore than 1,200 rajilway tunnels in the
Fapire (Exhibit 1). The longest of these is the Shimizu tunnel
31,890 feet., Of prime importance, however, arc the Tanna tunnel,
on the Tokaido main ljne.-., and the Kwammon tunnel, under the straits
between Shimonoseki and :oji, These are dealt with in detail later,

In bullding Japanese railwvay tunnels, relatively little dif-

flbdlu” was ordinarily encountered Irom collapse of the walls as,

ually, the tunnels are¢ bored tharough rock. However, considerable
ﬂlfiwc Lty has been encountered in many of the tunnels because of
water, and drainage has presented a major problem in the building of
practically all of the large tunnels.

The Tanna Tunnel
(HDtO L)

AS may be seen from Lxhibit 2, the Tokyo-Kobe trains formerly
left the coast at Kozu 50 miles out of Tokyo and rejoined it at
Numazu 37 miles farther on. .This scection still has today long grades
totaling l2'miles of 1 in 40, and serious difficulty had been exper-
ienced for many years in the operation of the principal trains and
express scheadules.

In view of the lncreasing train weights, it was decided about
25 years ago to construect an alternate line which would run from Kozu
to hNumazw by a nore southerly route, which, although only 11.7 kilo-
meters shorter, would Rave a maximum grade of only 1 in 100. This
scheme nccessitated boring a tunnel some 5 miles long through a volcanic
region, Located between atarmi (104.6 lk.m. fraom Tokve) and Numazu (126.2
k.m. from Tokyo) on the¢ Tokzsido line. The difficulties met in carrying
out this work werec far in excess of those estimated and led to the




exXpenditure of approx1natnly TOU CO0,000 yen sprcead ovey a puriod of
l,) ‘\’?'.- L.L].‘s-

e reldtive  -profiles. off the old and new lines. are-.shown. in.
mxhibit 3:together with the particulars of the grades and curves.
Gradients-swithin the tunnel range from 1 in 440 to 1 in 310 with a
short level stretch in-the center. Water leakage formed the prin-
cipal trouble . din boring the Tanna Tunnel, the rate of leukage a
some points rising to 50 cubic feet per second. A 6-foot by 5~foot
drainage tunnel running below and to one side of the main structure
was constructed over ruch of the length.. This abnormcl leakage was
due to thu volcanlc nature of the Trounds, lakes forming in basins,
and anclent craters percolating tarough to the tunnel opening,

On the score of uXpenﬂ* the idea of two single line tunnels was
given up in favor of one large bore, a section of which 1s shown in
Exhibit 4. The tunnel has heen lined throughout with concrete.,

The following are excerpts from annualk reports of the government
departnent of railways indicating the ncture of the problems encoun-

tered during construction of the Tanna Tunnel:

1926

M

The excavation I Tanna tunnel which had been
in course of construction since 1918 and noted for
1ts hard work was still under construction, On
the east bbimAfﬁtﬁh;(iﬂTVlnT of the drain tunnel
on the north side ~diich had been carried on by means
of shields and w*uunutlc.mathod nad to be suspended
for a time on Fc¢bruary ll 1927 on accoutit of the
collapse of sands and : tsthr of water, when the
drain rcached thu QOlﬂu of 2 km. 790.90.m. As it
was revealed that the pneumatic method was unsuited
jor driving mxch stretum and, moreover, it was
judged :advisable to start work after effecting
cerientation to prevent these obstacles, the eéngineers
in charge planned to connect the north side drain
with the bottom heading by connecting shaft in order
Lo effect cepentalion Trom the headine of the iatter

. end.then Lo start ariving. Thus the work was re-

» Bliied on April €Y, 1927 at the ponnt of 2 ke (13.9

“ ma On larch 31, 1928 the north side drain reachcd 2
km, 81l5.56 m. point. The total lengthof bricking

gifected during the year vias -from-2 km. 593.70'm. -to - -
2 kme, 701459 m., &8s regards the Vwest scction work on
the part beyond £ kKne 148 me point noving seriously
been retarded by the gushing of watcr and sand slips,
he driving of 4 drain tunnels, tio on cach side, was
1ewly started, These, however, being azain inter-
rupted by the gushing of water accompariicd by sand




slips, 1t was decided to start driving by pneumatic
mcthod to prevent the obstacle and by means of it.
work was started on September 30, 1927 for the dis~
tance beyond 2 km. <297.73 'm, on the No, 3 north
side drain tunnel. By liarch 31, 1928, ‘it reached
the point of 2 km. 417 m., recording a progress of
119.27 m., As to the enlargement and lining for
this section it was completed by ordinary method

as far as 2 km., 378 m. point and the further dis-.
tance was in course of progress by side bottom
method., The total progress of both the east and
west sectidns effected during the year was 141.43
m. for the top tunnel, 190,20 m. for bottom heading
linihg and 299,47 me for lining togsether with a
length of 443.79 m. of drain tunnels and by-paths.
The earthwork and others on both 10 and 11 sub-
sections, 38 km. 60,99 m. and 40 km. 133.2 m. and
40 kne 133.02 m., 41 kn, 521,08 m, continued from
1925 was finished by 90 percent.

199..

. Of the excavation work at the east entrance of
Tanna Tunnel, the driving of the bad stratum in the
neighbourhood of 2 km. 804 m. was achieved in April,
1928, by means of cementation as planned 1n the
previous year. lhe stratum farther on consisted of
harder rock though subjected to more amount of

» gushing water, and as there occurred no collapse of
sands the driving of the drain tunnel carried by the
ordinary method reached as far as 2 km. 974.90 n.
within the year, On the other hand the drain on
north side paralle¢l to the nain one was drived by
the same method of excavation and reached the point
of 2 kmy, 72 ris A8 regarts the west scotion of the
tunnel the north drain vas excaved by the pneumatic
method, the top reaching to 2 km, 516.10 m,, point
on June 29, 1928, while the south drain drived by
rieans of pneumatic nethod reached 2 km. 645.90 11, -
For farther stratum the ordinary mcthod of driving
was adopted it r¢aching the point of km, 683 10 m,
during the year. Through both Horth and East
s¢ctions excavation recorded by the end of this
year was 359.30 1, for bottom heading, 74«20 ile
for lining and 916.10 m. for the restq |




i.-The heading of the east cntrance of Tanna
tunncl was drivén to the poift Qf 2 . 804 M.
in. the previous year.: The stratum farther on
consisted of harder rock and as ‘there ,\rtag no. ,
fear for collapse of ‘sands, -the driving work
carricd on -satisfactorily by. .the: oyainary nethod,
and reached: .as f'ar a8t Jekm, 150 me. during the year,
while the drain.on north. side parallel Lo the main
one uas.pushed~to.thc;pointlof,Btkm. A8 Ile 1n
August}*1929,Hbuthas-it'mgt.with;ﬁ dislocation .
2t this peint the wark was. sugspendgd for a time,
cand tpe stratum_in.thuineighbourhooé-Qf 3 km. 90 m.
was so bad, that the preparalory work for ccrenta-
tion.vas.applied. . The driving on ncrth side drain
was . suspended duc to.the bad stratur. and a large
amount of gushing.water. Cuttins and digging. of
this heading was completed as far as 2 km. 890 n,
by the end of this ycer excepting o distance of
12 m. in the neighbourhood of < k. 728 n, EXcava-
rion work at the west entrance of the tunncl,
continued by the pneumatic mcthod Lronm the previous
year, rcached-to the,point of 2 km, 533 and- 2 Kri,.
539 me respectively for north and st sides within
the year, Driving for farther strabum on the west
side was..carried onhy thet ordinary method -and.
rcached.as far as ¥ ke 480 m. befope the cnd:.of
‘this yeary, while i’ sane kinds of* work for the main
drain. reached as far-as. 3 Kme 415 Rao Cutting: .«
digging’ and lining wvierc completed, to the point: of
5 kme 897 m. Thus all the -excavablon work recprded
912 n., for bottom headlng, 533: m. -for lining and
the totaliprogress saw L kme 150.m., - o o

ida $
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. Line Panna tunnul.hﬂs-thu:total_lcngtn-oﬁ T Kl

807 "m, Viith. 4d double. trock. .t B thg cng of .this wyear
. the hedding reached as far ast3 B Jul 11 . from the
east portal and 3 X 595 e frorn the weqb. - FHne
cutting -and lining pfocucdad;tmiﬂh@-p@int_ef‘Bikm.
61. e’ fron tnc onst and 3 knet 354 ri., ifrom tha west
portal. Th@:hﬂﬂd of “Bhe ﬁr&infrpmcﬁud as {ar -as:

3 xme 408 n. from the cast and 3 k. 655 n. from the
west side, and 7 K. 53 1. in the total lengtnh. The
nrogress of the ¢ntire vork ns regards this tunncl
was 83 per ceut, leaving o dilstance of only 744 n.
untouched. The work of boring on the east side- of

=,
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this tunncl was frequently retarded duc to the
collapse of sand and the gushing of water, but

so far it was making a fair progress until 1t
cached a point of 3 km. 100 m, at the end of

the last vear, when it met with a fault which
causcd the work to be suspended for a time. By

utilizing the drainage close by, however, the

main work was resuned. At a point of 3 km, 277

m. it met once again a small fault, but by cut-
ting again a drain it was being pushed on,

Cuttine and lining works for a distancc of 12 m.

in the neighborhood of 2 kmn. 728 n, vere carried
on by a special method. The works on the iain
head from the west portal vhich also had net

viith many difficulties was naking a foir progress,
its head reaching as far as 3 ki, 591 n., ana the
south drain to the point of 3 km. &55 m. br June,

1630. But at this point it again met with a

grcat fault followed by a large anount ol sushing

vater and sand, so as to nake drilling impossible.

To make tiatters vorsce the earthquake in

hOVbebl, 193¢ cause. the dislocation of the

fault that occasioned a collapse of sand and
practically all works to a standstill for a
time, but by dint of c¢fforts made by ihe Failﬂay
t‘l"li.fiy were restored L'}:f the end of this YCAL ihe
total work rcecordcd during the year vias %Al s
for bottorn heading, 608 m. for lininy and 1 km.
344 n. for drain and conncction heads.

1932

rm

. . The boring work of Tanna tunncl proceeded to
he point of 3 km. 403 ri. from the east portal and

kne 595 rni. from the west portal, while the cutting
and lining works advanced as far as 31 km. 331 r.
from the ecast portal and 3 kni. 578 nra, from: the wesv

1"

L) €F »

portal, 'he head of the drain reached as far as
3 ke 479 n. from the cast portal, 3 km. 655 n.
frori the west portal, or 7 km. 134 n. for the total.

8
Thus the work of drain excavation 1~ft untouchaed at
th‘u L:Ld O_i‘ t*}lk.'« LT'-J' ,1.1‘1 “‘ul,ld ﬁ‘J.*l‘sr b?r% il- l d_‘ F‘BLHJ,CH.
The nain licadine on the east sldc encounterc :d a

fault in the neighborhood of e 277 O« Trom uhe
portal. In order to expel the gushing water out of
e tunnel a drain vas constructed on the south side
and the work vas conpletcd as far as tae sald dis-

tailice by . June, 1931. Teanwhile the drain on the




.south 51du bLOd“L affceted by another fault at
3 dist e, about, 3 Krie 480 s from the portal.
‘-Thbruupon ultoaether 4 more dralns, vizes 3 on
_the south and 1 on the north side, had 1o be
;onstruutbd Attended to with Ctmbntathﬂ a
g point of 2. kri. 411 . from.tn@ nortal, itne
_ further cxcavation work on the north drain was
- resuied 1n Fu;ruurg, 1932 and was still in
course of progress by the end ‘of - the jrear.

- Tar the rwttlnb' and lining work on the na in
Ctunnel in the. nelg hbowhood of 2 km. 728 nm. a

. specia rethod of excavation nis-ﬁmp‘owwu on

. account. of a peculial nature of soil thereabout
..and was cor plntu in Jun¢, 193i. As roegards the
UXCgﬂuuLOn WOrK Orn tac uuﬂt side which net

great fault in 1930 the work ! for "constructing a
fu. ~ore draits in orda; to purip out the gushing
water had still been 1in coursc of progrsss. Of
these drains one in the north side wns abtended

N

-

to with ccnentetion, but the difficulby wis not
altogethicr overcorc t. is the ferocity of
gusning water aS €95 ially renarkable 1in Lhe

neighborhood oi 3 Km. bLb r. nore drains are
being built now. Tne 1lining and cutting work of
the main tuniedl Voo in course of fair progress.

N

(Exhibits 5 and 0)

ayation work of Tanna tunnel nroceeded
5 5 m. from the cast portal

and 3 ke 641 R fron west portal, while brick-—

~s Tar as 3 kn. 478 . {rom the

3 ke 06C4 . from the west portal.

drain rdached tﬁhJ nOllﬂatD: 3 kn.

833 n. fromn the vost portal anc 3 ke 7C9 n. from
t}".itr 1~.!rl:5t' :‘:‘H)I‘L}l Ol" T :!L:.rl- )!!- ..-l.- f":)].ﬁ qul"_.a t:(.‘t:?.l

b
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-icaving ouly 26511, in distance untouchod. The
nrogress. Ol Wori ol t,hig t..mm vas 91 per cent
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stratun' involved 'a great. amount of rock, another
collapse oceurred at the point of 3 km. 057 m,
fromi the: portal where the drain and the heading
on the northside crossed each other, but by .
dint of the workers! effort.the difficulty was
passed through, . The drilling work started from
this heading. towards the south side was steadily
being pushed. b

1934

. . o As regards the tunnel work at Atani what

" was effected during the year comprised an advance-

ment of the main headinz from both sides by 446
netres, lining by 721 metres and dralnage by 458
netres, thus leaving only a trifling work for

lining and drainage to be finished in the next

year. The total progress of the tunnel work
achieved from the beginning up to the end of the
fiscal year was 99 per cent. The drainage pushed
forward from the cast entrance from the previous
year saw a fair progress during the ycar. £S
reported in the previous year's report the same:
work on the west side came ccross with another big
fault in the neighborhood of 3,650 netre distance
from the portal toward the end of the previous fiscal
year, but after it had been forced through the work
made a fair progress and on June 19, 1933 the first
heading ‘at last came across with the heading fronm
the east side. Thils auspiclous succecss was soon
followed in August by another success when the main
headings from both sides met with each other and saw
light. The success in forcing through the rnain
heading after the continued work of 15 years 1is
especially nenorable as it convinces the Rallways of
its final success in no distant day in constructing
onc of the rost difficult tunnels in the world.

L920

In the face of such obstacles as the ?rbSQHCG*
of nuncrous bad strat: and the frequent gushing of
water, the State Railways was at last successiul 1n
completing the ¢xcavation of the Tanna tunncl in
ay, 1934 due to the untiring cfforts on the part of
21l the railway erpployees and workuen who:had devoted .
themselves to this difficult work. It took riore than
15 years to achieve the cxcavation of this tunnel
since the actual boring had becn undertaken, After

finishing the plate=laying, tho-eruction. of varlous




buildings and: the installation of. the. safety, ..
appliances, which were, bOﬂtlHUbd fron. thu PrBe -, .
ceding year,: the huﬂqzu Atard SLCblOﬂ.H&S RN
opched to business. in. Dbcpmbur, 19344 .3y the, .
opening of -the Lntlrb Atapd bine the dlstancc
between Kozu and Numazu Was. shortunud by 1.7
ke as conmparcd with thct V1a.tnu ‘old Gotunba
line, bringing about thercby a PLVOlUthHurY
change in the transportation SyStbm.OL the trunk
1ines of the State Raillways.

Thu Ima.m._on Tunnul
(Notk,. 2)

in umptuﬂbur L930 WO rhfbunau on thu'hwunuon tunnul connuctln" 1lojl
on the island of hyushu dnd thﬂOnOSull on. the lb; -nd of Honshu.
according to an FCC report ol this yetr, the work. has been  completed,
and the tunnel 1S 1ow h“nallnh tra’fic under the Straits of Kyushu.

The strategic WIHO“tJACL .of thils. new runnel needs litile comment. Vadth
the exception;:of whatever rail trutflc rpay still be tre nsportbd by
ferry across the hyusiu utr%$ts, this tunncl is the DOttleLCk of rail
transport betugen Honshu and Kyushu. :

The first step in tnw L,thtr”ll;‘.t on of the Kwamron tunnel was the
driving of a dralndgp_tuﬂlLl (O £5, by el 2 Tl ) under the stralts
connecting Moji and Shinonoseki. This was done. to TLlleL pregsure
on and tQ: hct as a drainage for t1 railvay tunncl,

In ui\llll,)] t- 7 the drainage tunnel.is out lined in red and the apex
of Uhis tuwrgL.mdv be saen to De dlruct \J uﬁupr the railviay tunnel.
The gradient is 1 in 700 or a slope 01 apout fﬂwu foet from the apex

of the drainage tunnel to elther she Hodr or Shimonosckl sides. AL

cach end of this tunnel 1s 2o vbrtlc“l oh?ft ﬂpOPOthTuply lO ft 1in
d4iameter and 150 f£t. in depth. At the bottom of. this: nhft A punping
arrangenent and 2 10 £, sunpe «» 1he water otL“Lﬂ” from the Sbauﬁd flowus
by gravity to-the cenuer of the. railroad tunncl and then 1nto the
drainage tunnel, The water flows to the low ends of th« dralinage

tunncl vhere the pumplng arrang relient carries it to the surfuce through

| the verbical shafts (marked X in Exhio it 7).

The railway tunnel 1S *ITPO”lmuugﬁx 36 fuct cboye the drainage
tunnel. ‘Since the trainage tunnel has. only & 5 foot drop or one foot
sn seven hundred, it is apparent the re lll“” udﬂnul is alnost level.

The railv.ey tunnel 24 ft. 1n (;Lhrptpr‘l‘Wx, cludln“ its approaches,
is ap ‘roxinately 2 niles, long. 1t 18 QdSTPdCuud of thLl rings
consisting of .14 au*VLduq.KLYhAQlt g8). .iach seament W L”hu
approxirately. 3,000 pQund and 4s . of I-bunm.conotructlon th bolts

throuzgh the yertical and norwJoau 11 W“Ptu. . Each ring panglatq of 14
scgrients we eizhing 1n. L\CuSS of 20 tons,. nd sdds ;wgrox*nut 21y 30 inches
to the length of the. tunne L. In Live. coustructlon tﬂuSv segrients vere
forced into place by sunbr~n0L,rud hydraulic jacks. Guns were then
used to force n.thln mixture of cerent outside the tunnel walls, in
order to seal the joints. OSoie of the debris which cntered the tunnel




through the forcing of these new ring segments was then thrown back
into the botton of the, tunnel for .aLlast and later was to act as the bed
for thc railway tracks. (Exhibit 9)

The I1loji entrance to the Kwammon tunnel is on the south side of
the railway track near a largu senent plant near [Duzuha (Kusuha,).
There are double tracks under the tunnel at this peint. The tunnel
passes under the railway traclks, according to one informant who
¢stinates the approxinate distance from the entrance to the ocean to
be about 300 vards. There is no certainty as to the exact spot ihere
the tuanel energes on the Shironoscki side, It is possible that the
entrance is near the railway repair shop back of the ohimonoseki rail-
way station. Inside the tunnel the cars are drawn by electric’
locorwotives,

The Aoyama Tunnel
(Exhibit 10; Note 3).

This tunnel, which is 3,432 meters in length, is on the San Kyu
¢lectric line, a standard gauge railway 97 kilometeérs in lengtn, run-
ning between Uji-Yanada and Sakurai. From Sakural this bsan Kyu 1ine
ope ates into Osaki over the Daiki line and is of extreme lmportance

in getting workers betwecn points in the heavily industrialized dis-
tr$ct of Osaka.

*“SCQ

©y
{_l

The Aoyana tunm_-.l was constructed by the Obayashi-Gunl Company,
begun in liarch 1928, und coripleted in August 1930 at a cost of
3,000,000 yen. fror the profile (qﬁlihlt 11) of this tunnel, it will

be noted thzt it is on a sharp grade for most of its lengin,

Tunnels Derinitely Located
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(hote 4)

Island of Hokikaido
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Hakodate l.ain lLine
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(Hakodate-nsahigovia 425.1 kni. )

kri. from

Hakodate Station iﬁugﬁgﬁ Tunnel
193,73 Kutchan utchan
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Name of. Tunnel. ...

Tokyc JtatidQ 1“
3Leh Hodogaya

‘ . Shimi zutani.
0.9 TQtsuka

San Yo liain Li_ e

(HQbeallmOﬂOatll )29 3 km.

Kobe Station Name of Tunnel
187 sl Kasaoka
” | Kanagasokil
194.2 Dainon
L4949 ASa | |
| Fukuda (1,135 meters
;i e, Habu long)
San In Lain Ling
(Kyoto~-shimonoseki 679.5 ey ) 2

Km. fror ;
Kyoto otation NWame- of Tynnel
13 Saga Three tunnels

. (ilames unknown)
2l Kameoka g
159« Kinosaki

"y Ashiya and 2 other
167.6 Takeno tunnels .
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i Jogtsu Line -
(Takasaki-liagaoka 162.6 kn.) .
This important line extending 162.6 kilometers between Takasaki and
Tiyauchi and affordinz difficult connections with the short line .between
okyo 'and Niigata is stated to have more tunnels per kilometer than any
other main line in lean, including .the only two spiral tunnels in the
empire, One of these.is the long Shimiju (Shinmid: zu) tunnel, 9,702 kilo-
meters lonz. lear Yubiso, 65.9 kilometers from Takasa ﬁl,_four tunnels
211 known as the Yubiso tunnels have been located as follows: Yubiso No,
1, 1,7560.2 neters; Yubiso No, 2, 25,2 nmeters; Yubiso No. 3, 948.0 meters;
LUblSO Hoe &y 1y540.,9 pELErs., £ ' |
/ I{ ITL. f I‘OH"'-. ; vy .
3 ) Tokio ) = Station ﬁaqg*oﬂ_ipnnu¢
2L Urasa
S Fukuyana
233 5 6 }\ Olfjt_.
TOHOKU: Line
' Joban Linc .
(TO].{I‘?O"'I'U C | uuf.l«fl 345 ® 3 I’Ju :)
A er PR |
Uuno'giolvo] ? otation ¢ Nane of Tunnel
= IS T SR RRRNIRRRI: < - 1+.2 1o S
Keiselzan
207 ¢ 2 Tsuzura

o e




g — il

—-*'-"*-u_'

—--——--4 — g A

e g o i

i o B

Iﬁland of Honshu _ (1a1n Isllnd) (Cont! d)

. Kwansai iain Line
(tingoya-idinatomachl 175.1 ko I )
Kri. fforx : 3
hagova Station Nane of Tunnel
101L.8 | Shimagahara x

108.8 ' Okawara |
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Pan-ftgu lest Line
(Koriyama~iliitsu 176.3 km,)
Kn. fron
Koriyvana Statlon Narne of Tunnel
1.9 Kitakata
Keitoku
106.9 nozawa
O-U :.aln Lineg
(Fukkushima—honori 487.4 km. )
. v " Kite £YON
Fukusnlna | statlion Name of Tunnel

de k) Ttaya
2 tunnels

' [ Y
26, . Toge (Names unknown)
268 3 T nevoshloaw
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Among the tunnels that could nov be definitely located by distance
in kiloneters from a given point on naps availsble here, but vhich are
referred to 1in rapurts of the chief enginecr of the Inperial Government
Railways, are the followings

Island of Hokkaido

L 1

- — - - - —— — A —— R

Selsiholku Line — 2 YyOoriornl (JOI“;.OH)TU.HI’LE].-
' Wenuro Line - Karikachi tunnel.
Nilnal tunhel.
Ishikita Line — - Ishiltita tunnel
(A,BEQ neters long)
puroran :iain lLane - - % Fushikobetsu Tunnel.
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Island of Kyushu

Kokuto Tine - Shuzan tunnel
A g o e = Lariizawa tunnel
(Roth of these are ocuite lonﬁ)
Nagahara. Line - Hiyamizu tunnel
' . i R
(The longest tunnel opn Kyushu
“ Island, situated near Harada
Kagoshima Line - ' Samaya tunnel :
Hohi. Line - Saka—i.0-Ue Tunnel
T | (sq- 2 k{l'-u’ lOIl;iZj
1s -j:c l_ig Q —:i_ 1{ ok
South Dosan Line - Hokisan tunnel (1 km, 254.1 m.
long). DBetween Azuriagawa and
Kokwaatani. -
Yosan 1.ain Line - Inchama Tunnel (3,845 neters
| long).
- Line -between Yanada and .. ~ | 16 tunnels
Higashigawa
Island o;_ﬂgﬂigg_(lull Idﬁzpqi
e, - -~ e 11 . Y oy )
idyazu T.ine - Shirorana lunnel
Godo &lectric Line - Tunnel hetween Yamada and

Futani
Chuo lLine - Kaburigl tunnel

P F) / "
Sasako tunnel (4,050 meters
Lo s

M

L;uvo—nsqhﬂma qLctﬂo 3 — Tunncl hkufuuw Ichigzaya and
| x)h¢11”10 rmzlJ
Oita Line (Branches off the - ono tunnel (between Ono and
1Qeran line at Itoiga e e i o tie chi)

Ito uﬁnu (Runs from ataml on - Usami tunnel (2 km. 920 m. long

the Tokaido line "to Ito betvieen Usaml and Hazu
Yanada Line - 2 tunnels between Orito andc
(i.oricka to the east coast) Asuka.
Uryu Line - Horokanal tunnel. Between

' Paleatriori ana horeo 1~na1J

o] D
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Island of Honshu (liain Island) Cont'd
Tohoku Line - Horisaka tunnel
Tsurihama tunnel
Tatsugamoni tunnel
Kanayama tunnel
Joban Line - Kanayama tunnel
Hokuriku Line — Kurikara tunnel
Funasaka tunnel
Tokaido Line - Izunigoe tunncl
- - S0 h | L TS s { . =
San Kyu #&lectric — Aoyana tunnel (single track, standard
, sauge, 3,432 meters long/
and 16 other twinels.
Joetsu l.ine - shinizu tunncl (9,702 neters long)
hast Senzan Line - Senzan tunnel near Okushin Kawa
: : . T ) \
Uetso Line " Ohwatasi tunncl. Longest (Ll.44 kn.)
on the routc via Ugo and lonjo.
Joral tunncls, tios. 1 and 2. 122 and
171 fect long respectively. DBetween
ruwa and Serm Rivers, about 15 miles
fron iurakani (Bxhibit 15).
5 = & > . O, oA ; = - 4 v - )
Sendal-~Yyanagata Line - Senyana tunnel (5,36 km, long)
Hagl Line - - Ohkari tunncl (2.22 km.), longest on

the line.

Hotokezala tunnel.
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NOTES Alvd JOTTRGES

The Railway Geazette, i.arch 30, 1934, page 541..

confidential Report, February 22, 1943, on
Kwanmon Under-Sea Railway Tunnel Conncetlng
Shironoseki, Honshu Island, and lMoki, Kyusiu
Island.

John A, bbb

Antitrust Divislon
Departument of Justice
Denver, Colorado

5 -
Ly o
B

-

Reports on Far Eastern Transportation,
The San-Kyu Electric Railway

-

Gharlas Layng

theonoric warfarce Section
Qup rtnent of Justice

1

Chicago, J1lilnols
June 16, 1943

Largse majority of the tunnels listed were found in

g i - ) [ -' *: T r L i e .. "] 1- 3
Japanese (roverient Railways, annyal fcports,

liore detailed informetion on particular tunnels
will be included in Jpplkuklfdrv report based
on translation of certain Japanese language
cnzineering and railuay bulletins.

Japanese Government Railways, Time Table 1933.
Kilometer distainces wwre obtained from this
4
table.
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wconomnic Warfare Section Confidential Report

Nar Division October 22, 1943 (Report VNo. 221 )
Department of Justice Re: Kawasaki Zosenjo (Kawasaki
Weshington, D. C. Dockyard), Kobe.

Submitted bys Lesliz R, Standlea
Jar Division
Departmsnt of Justice
New York, N. Y.

REPORT ON

K:NASAKI Z0SoyNJO (KadhSsKI DOCKYL RD), KOB:&

I - INTRODUCTION

" Kewesakil Zosenjo (Kawasaki Dockyard) Kobe, is one of the mor3 importent
produoers of heavy marine and diesel engines, ships, tanks, armor plate and
+ fabricated steel in Japan. It is & subsidiery of Kewasaki Jukogyo (KOWLSakl
heavy industry) the graat Jepanese industriel enterprise that incluvuss the
“manufacturs of iron end steel, aircraft, ships, eutomobilss cnd loconotives{l)

¢ Kawesaki Dockyard betwsen January 1, 1937.and December 7, 1941 purchased
a considerable nunber of machine tools and machinery in ths United States.
It also mede a number of inquiries in the United States for various types
of steel mills, but purchased these mills in Japan fron Jepenese companlss.
This report covers those purchasing sctivities and inquiries es shown in ths
files of U. S. Japanese treding componies, Mitsubishi Shoji Keishe, Mits:
 Coe, Ltds, Atakea § Cos, Ltds, Okure & Cos, Ltd., and the Impsrial EXpory
.Company. The files of thess companies (excepting ths Imperial Export fiilss)
are now.in the posssssion of the Alisn Proparty Custodiun and are kept 11 a
warehouse at 27 Cliff Street, New York, N.Y. This rsport is on2 of a s3r138
of studies on the Kawaseki c¢nterprises, resulting from an examination of
these files (2) (3)

iith respect to stesl mills, Kawaseki mtde inquiriegs in the U. S. for
blooming, billst, wirs rod, bar and m3rchunt mills. Al though no ordars wers3
plaeced in th: U. S., Kawasaeki probably sccured in 1939 or 1940 o S=high
blooming end billet mill from ths Tokyo Roll Co. 1in Japun, & 10" wire rod
mill from Shibauru-United of Jepan, «nd a mzdium and small rod mill from
other Jepanesc compunisse The files indiccted that the mills were To be
delivered to the Kawasakil Dockyard. Howsvsr, ‘soma or.&il ol 1ns nills may
have been shippsd to ons of ths Kawacsaki steel plents, subsidieriss of ths
Kawaseki Heevy Industry, located at Kobe, Fukul ku yelsinohame 2-chome,
14, or at Kobe Heyashide ku, ngashlshlrllhu, 1- Lhome.(l) It is possible

—--—---------—-—-ﬂ—-—--

(1) "k Directory of Certein Juptnsse Industriel COnCuPﬂS dated August, 1943,
. by-~John Williams of O.E.{e. | ,

(2) Kewescki Kokuki (Kawasaki 11rcrait), Koba . Raport by:L. H. Stendloa, #210,
'Naw York, War Division, Department of Justice.
Kewaseki Sheryo (Kawaseki Treansport-iutomotive Norks), Kobs.
Report by L. E. Standlea, #211, Nsw York, War Division, Dapartmsnt of
Justico. A\ g, &t

) ‘iccording to "i Directory of Certain Japansse Industriel Concerns™ dated
fugust, 194%, by John Williems of O.E.W., Kewaseki Zosenjo 1s & subsidieary
of’ Kawasakl.H@avy Industry which was established in 1896 as the Kawasaki
Dockyard (Zosenjo). Kewaseki Heevy Industry is said to includs the follow=-
ing ectivities:

Cn

(
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thet ths blooming mill did go to the Dockyerd bacauss 2" lottar dated Novomber
24, 1938 in the Impsrial Export Compeny files states that "Kewasaki Dockyerds
have been approved by the army'ﬁo supply finished forgings to all manufacturars
of acro engines." - 4= = i == s

.s to machinz tools and machinery, Kewasaki Dockyerd purchased and made
inquiries for-equipment 1n the United Stateés-dzsigned to.menufacturs "submarines,
turbins engincs, digsel snginss, tanks, bridges, girders,¢3t9.“(l) Bstween
1937 end Psarl Harbor Kawasaki Déckyérd.pﬂﬂcad ordars-in ths Unit@&~5tates £:s
follows: | | T | A

. Mitsubishi t w18 ,840.92
Mitsui 0 . .. 21,732.94
 Ltaka | '~ 84,4b60.55 .
Okurs : . 1 181,658.10. | ,
Imperiel Export =~ . 7 728480 e AL :
Pokal ® =" §- 287 . 410,06 | 1

The ebove two activities of Kawesaki Dockyard are discussed in detail
in the ssctions that follow.

cont'ds

1. Shipbuilding d¢nd-engingering. Plant &t Kobes * Soto-ku, Higashikawasakil
cho, 2 chome 1l4. g b . Sl T o

2. Stseel plent ¢nd shast milling (including cold rollsd =2lloys) plant
ot Kobes Fukiszi ku, wWakinohcon: cho, 3 chome.

2. Stsel monufucturing (stesl forgings, elloy stocl cestings tnd forgings).
Plont ot Kobeos Hayashide ku, Higashishiriiko, 1 choms.

4, Automobils menufacturing (wutomobilus, trucks and parts for locomotivas),
Plent &t Kobe: Known as Sharyo works.

5. ifircroft manufacturings There arce four circraft plants all located at
or neur Kobe. They wcre engaged in the manufacturs of airplencs,
airplane parts &nd engilnese.

11
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IT -GIEEL MILJ, PURCEASTS BY X KAUASAKI ZOSENJO | "

o

Tueﬂflles 1ndlca’cu that.ﬁawasaki, in 1932, purchased a S-high bloom-~
ing 4nd billet mill from The Tokyo Roll Co, of Japan; a 10" wire rod mill
from.Shibaura-Unlted and a medium and small red mill ffmm ‘unknown. :Japanese
I'makers. ; They also made inguiries for bar and mErchant mllls .This section
relates the development’ of the steel mill purchases :f‘r:n:'‘Kzz.iraﬂzsurI as shown
in.ultsui Misc. Folder #2136, %, o X

g o o B
-l.. 'ILI.. PR — ]

””f' Jéﬁlgh Bloomlng end Billet Mill s 3
I l.‘Development of the Inuuiry
: United Engineering & Foundry Co. of Pittsburgh, Pa. received
. &an inquiry for a bloominz mill from Kawaseki Zocerjo. Kite, Ju'y
A 1939, and asked Mitsui, New York to cable Ifitsui Towky: O find
out 1f the ingquiry was genulne. tlitsul, Feuyo ansusred un July Sth
that Kawasaki intended to buy a bloqmlngpmill bnvinﬂ.an es”imated
welght of 800 tomns,.to be made" in.anan acgordrny to Germar le-
sign'because of the difficulty’ in securing an exclenge permit-

v

The Shibaura-United Coilog” Japan,. jointly ovmed:by Uniter.
,, -n@ineerlng Dty of Plttsburgh Pa. and Shibaura Jnglnenrln* 9
S b 3 Jnnan,'wanted to quote on the blooming mill ingquiry for -
.~ Kawasaki, but in order to do so they were reguired to haire the
- apptroval of United Engineering, 13 United Eu.ineering had no
. objections to Shibaura-United gquoting on the blooming mill even
though it knew that it had no chance to secure the order. (5)
“United -Tngiheering consequently sent to Ilitsui, New Yorl: on July
11, 1959 a quotation for a o—hlgh bloomlng,nnd billet mill tc be
trnnsmitted to the Kawasaki Dockyatd at Kobe (Eahibit 'A){Drewing
for o-hl h bloominu and.blllet mill in folder) Two possibilities
arlse'# W -
gy United Fuoineering: probably submitted the bloomin . and
billet mill quotatlon, in order to furnish Shibaura-United with
technlcal 1nformat10n to aid its partner in the preparaticn of
its nronosal 11itsui's cable from New York to their Touyo office,
July °1, 1939, states: - "Uhited E:_ineering sending sumgestlon
(to Shlbaura—Unlted) according to usual practioce.” Iu a sub -
sequeny inqulry for-a wire rod. mlll Upited iu.:ineering in its
quotatlon dld ‘supnply the tedhnical data for Shzbaura#Unlted
(Sgetion B, Elhlb;t B « o Eelils
(n). It.3s possible that this quotation by United Ergineering
= wak the: result of an entirely different inguiry for Kewasaki than
the one for the blooming mill.* Such an inguiry Qould have been

i.
"
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‘.' trﬂﬂsmitt ed by .Buentey, presuimabl Y afl @

. 1 ,‘e;mpil.éyé.é'.”bi: i;.eﬂ'-p:’fé_sent ative
_ of United Engineering -in Japan (3), to United Engineering without

t_here. being any evidence of it in the file. .

4] ' L il E=a . " - ae .ol ’ i - Tk
W 5 ifn -y "
= i e * o i ;

2. Specificatioms i it v

7. .The Japanese:did not send’ any specifications ‘for.the blooming
.and.billet :mill, but- the type of equipment desired can bededuced
fx;gm.Uni.t_;.ed:':E_nginefering"s ‘quotation of July 11, 1939 (Exhibit A).

'.’ . The first paragraph states that the blooming and billet mill was

" intended to do the following:

' .

Weor rolling mild steel ingots 540 mm. square, weighing
approximately 900 kg. (13.4" x 40" long, 2000 #) into
90 to 130 mm., squares (),54" to 5.12") and 150 to 200 mm.
rounds (5.91" to 7.87"), the mill to have a capacity to
produce 180,000 metric tons annually 1in 300 operating
days of 22 hours, we:offer for your consideration, equlp-
. ment as. shown on-attached drawing PR-14532-H (in folder)".

3, Placement of the Order - __ | |
~ The Touyo Roll Co, received the order for the blooming and
billet mill instead of Suibaura-United because Saibaura-Uasited was
unable to. offer r-pid delivery. (4) Xuwasaki placed the order
" for the blooming and billet mill with the Tokyo Roll Co. of
Japan according to a letter from Mitsui, New York to Ucited

" . ' ~ En,ineering, 'dated August 17, 1939:

“ _'_f“"-'-Fe are sorry to report to you that according to a
cablegram we received from our ToKyo office, Kuwasaki
Duckyard placed order for blooming and billet mill with

the Tokyo Roll Co."

10" wire Rod Mill

.~ The order for the wire rod mill for Kawasaki Dockyard was placel

.'with SLibaura-United on December 1, 1959, Tue capacity of the mil_l

was to be 30,000 tons per year, price ¥632,700, delivery aate 15

- months, to be built according to detailed specifications provided

'.by Urited Er-ipeering Co. (Pruposal #9738, Levised September 5, 1939,

. .. Fxhibit B, drawing of general plan for wire rod mill PR-14618-H

in folder).

”l. Development of the Inyuiry

Tn order to have Urited Frgineering quote for the wire rod
mill, Mitsui, Toxyo, August 1z, 1939, cabled the 'specifi'c'q'tions

2 ® I'
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to New Yori. as folléﬁs:

"RILLETS 57 MM SQUAKE RODS (S) DIAMETER IN MI1ULIMETERS
5elz ANNUAL PRODUCTION oC,000 TONS LOCATE (tivn ) REFIR
TO DRAWINGS SENT BY BUF“I‘T'1 (o) JUNE 12th WHEN JAN YOU
SEND ESTIMATE TEL PRICE CIF NET WEIGHT AMD TOL" COF
'SHIPMENT WEAT DOES IT.INCLUDE."

United Engineering mailed 1ts quotation for the rcd mill on Aug-
_ust 23, 1939 and a revised quotation for‘the wire rcd mill was

malled on | September 5, 1959 (Exhibit B. ) WA
... ..2. Placement of the Order
- ~ The order for the wire rod mill was piac:i ¢ (% aiclnl DOCK-
.-yard .with. ShlbeuraAUnxted on December 1, 195t "o~ *zﬁiz (N andl a

Sty shipplng date of 15 months., Unlted Englnee¢3n2'~ i o ol S

' ' \*,nugust 29 1959, it is beT*nved Was used by uljhecah SLARE ST N

.. the pxeparatlon of its° own;proposal. It is plﬁall'e taa. ine

oy - maln purpose of United Engineering's quotaticn'was 5o supply .3

ﬁgg“ef.;f; informatlop to ShibauraAUnited and not to secure an Orde; fiT

- QY Unlted'Engineernng ‘For in8tance: | '

' | b (a) ‘Mitsui, 'hew'York on receivine h*‘ﬁU@tative B g T Bt

anineerxng of angust 23, *1959 for the wi®e rod Wl . cuabled

., Summary of the ‘quotation toiMitsui TokTo. It a coverlis Lotler
Of August 24, 1939 Mitsui, NeW'Ybrk stated that ths» hau z2bhleid
"details of the prOposal so that Shibaura-Unis cd w*Ti he 8h%ke T8

| make their—quotation."

"51 (b)) It was necessary for Shibaura-United s estima e COI
the wire rod mill to wait until the detailed spocificaiinnz

i’ arrlved from,New Ybrk about September 10, l9u3, (5)

) LE -
M, 2
L .

'ﬁ
- 1,_,! '

l' ~d

. ! 4 .
i 4 .-

'3, Additiomal Rquipment -

 beagt ) Shibaura-United, after receiving the order for “he 10" wire
, j rod mill, desired to have the rolls and the PTurnace Jesirn for the
o rod&mill supplied.by'Uhited Fngineerihg.' ‘Due. Vi g¥xrnhenge permit
difficulties the plan did not develop and it Leoqmo necessary for
~ the equipment to be manufdctured in -Tapan.: el
~ " (a) Rolls for*the'Rod'Mill - United Engln’erxng was to
- "QUOTE ALSO PQSS AND YMWIST GUIDE DESIGN PRIIT FOR ‘ROLLING FROAM
- BILLFTS TO ROD 04216 INCHES ‘IN 19 PASS::'TOF . YQUR RETER=-
_ENCE SKF BEARIyG ’ILL'B“ OBTAII'ED IN JAPAN.® (6) United En-
glneerlng quoted for turning ‘the rolls price £4,250; for

A
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“cemplete de81gning roll passes, price eBBO., for'englneering

work only 1nclud1ng,deta11ed drawings fer all necessary guides
and repeaters price ,10,030, ;- .

ShlbauraJUnlted.actuelly planned to get the rolls made in Jepan |
‘and "cut, the caliber by United. roll pass design" (7) and probably
did so because of exchange. permit difficulties. -

_ (h) Furnace for the Rod Mill - Shibaura-United planned tO
have the furnace for the rod mill made in Japan according to
American. design. Accordingly United. Engineering, January 20,
1940, ‘dubmitted a quotation from the Rust Furnace Co. of Pltts-
burgh for drawings of the billet rehesating furmace to cost
$7,500, (Exhibit D).. -The Rust Co. Quoted on a furnace having a
capacity of heating billets from 23" x 24" to 3" x 3", 15 feet
long at the rate .of 10 tomns perﬂhour. Due to dlfflculty in |
securing the exchange permit for drawings of the Rust Furnace Co.,
&awasaki.Dockyard decided to build its own.furnace'by their own
design (8) | A e g

C. 20", -‘18?' "an'd.. 12" Bar and Merchant Mi11 -(Exh-ibit E)

A.20"J 18" and 12" bar and merchant mill quotation was mailed
by'United Engineering, August 235, 1939, to Mitsui, New York, for
the Kawasaki Dockyard. These mllls were to have a total production
of 150 OOO:metrlc tons per year. and were to cost $1,137,000., (United
'Enelneerlng drawing of the general nlan for a bar and merchant mill
in the folder) This quotation evidently was a follow-up on the
bloemlng and billet mill quotation of July 11, 1939 (See Section A).
There is no further reference ‘to this quotatlon in the file.

D. Small and Medium Rod Mill

Kawasaki had purchased a medium rod mill and a small rod mill
(probably from Japanese makers) (9). This is the only reference
in the file about these plans. ' i

* v o P

4,
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IIT - MACHINERY ORDERS AKD INQUIRIES FOR KAWASAKT ZOSENJO.

. Kewasaki purchased ¢287,410.36 worth of machinery, engineering
services, etc., in the United States between January 1, 1937 and
December 7, 1941. These machine tools were designed 10O manufacture
such items as submarines, engines, tanks, etc, The following orders
and inquiries of Kawasaki Dockyard are tabulated separately on pages
6 to 14 by Japanese tradlng companies. The tabulations show: the
file number of the order or inquiry (from which any folder may be
located), the date of the order oOr inquiry, the name of the
rmerican manufacturer producing the machinery, the quantity of
machines purchased on each order, a description of the machine,

and the price of the machine.

The symbol "S" indicates that the order was shipred in its
entirety to the Kewasakil Dockyard at Xobe. The symbol "C" indicates
that the order was cancelled in 1its entirety. "S" and "C" do not
appear in the inquiry sections, because inquiries were never

shipped.

Pages 15 to 18 consist of a recapitulation of the orders
and inquiries. This recapitulation is arranged according to the
types of machine tools, 1.e., grinding machines, milling machines,

lathes, boring machines, etcCe.




A, - ORDERS AND INQUIRIES

— T——— | —— — -

ORDERS
Order No. Date Manufﬁﬁ.@’_@_}’w__ﬂ_____ﬂi— W
07484 5710/ 67 Pennsylvania Pump 1 Class DE-2, 80"X 13,030,00
| 18"x21" motor S
driven alr com-
nressor
07571 4/6/37 Lodze & Shipley 1 27"x12! engine 5,532, 64
lathe O
A 4/6/37 Union Mfg/ 4-jaw independent 187,80
chuck (Note 1) S
07928 9/20/ 57 Incersoll 2  gets HSS blades 91,08
#009050 O
2 sets HSS blades
#039051
Inqulry | , - o .
No, ___Date Manufacturer - No. Product e -
vO-566 . :1/26/38  Pennsylvania Pump 5 Dom 30 *xiaﬂxaj;" :
T | air compressor i

MY 561 10/2/38 "'%ileg-Bennant-FPond: L Qpart srifig machine. to be
e . . used on+lecomotlve driving
| wnﬂels for (quartering and

for crankpin’ turnlnwﬁaﬁd

erinding (lote g " e
NY 2590_-“  9/5Q/39 Bileram ﬂ1 '116" b5ve1.g9ar~gutter
NY 2427. _9)19759 . Masta e '.l';.6 000 ton hydraullc forge

i“pré;é _799 000.00 (Iotﬁ 3)

( |

OUDERS .MI. oUl
Order No, ~ Dats .. Maoufacturer " 'No. Prodwet , . [ v Price
5185 11/28/39  Kearney % Tracker 1 11230°8implex mill- 4. 71758

W0, 1810 ing machina C

- R . 2/25/37 Te G B 300 1lbs, typs W-22 2 weld- 25,00
B.O¢ AW e m A blﬁctrod@q for S
| " mlld steel 1  -
5. '




Order NO. Dats. .. Manufacturer ~_____ To. Product | e Price __

554 2/19/40 Warner & Owassy 1  #5 12-spsed all 5,536 .90
T.0. 2549 ezar=d head Unlver- C

9 . 5 BEN | sal turret lathe

5647 9/10/ 37 Kearnay & Tracker 1  #3K plain milling 5,685 51
E.0s 2407 s & N . machine . . - & _ O

2971 4/30/38 Kearnsy & TreCker 1 #3K plaln milling 5,768.00
E.0s 2269 | | machins  eha O

( -

-qu:‘iuiry B | |
_No. DL Mlanufactursr _,,___2‘3_9_'_,.,33_‘?_?111;0%_ b e R,
0n-1232 4/20/39 " §. pes. rough turned forgsd
«tasl crankshafts for use
with'1200-and 1500 Bs e
marinz dissczl apzinss:
(Wote 4)
ow_8100 | 11/8/40  John Bliss & Co. 4 8§sts marins chronomsters
4 7w gaxtants for marin: use
"§2, 343,00
TE-12002 5/15/40 274  pcs. ball bsarings similar
to those of S.K.F.
TE-12011 10/23/40 911 pes. S.K.F. pall bearings
MF-2136 8 58 Unitcd Enginsering 10" wire rod mill 10T billaet
& Foundry Co. 57 mm. S9.
rust Furnacs (O, Rillet hsating furnace
United Enginceering 800 ton bloomlng mill with
& Foundry Co. squipment for rolling mild
atoel ingots 540 mm. SQ. to
90 to 150 mm. S4. = capaclily
180,000 tons annually
MF-2177 11/24/39  United Tnoinsering ©,000 ton forging PTa3s8S
& Foundry Co. (Nots 5)
MF-3696 5/85/40 Norton _ 1 . Model D 20x19" plain cylin-
drical grindlng machine
MF-3717 4/25/38 Bullard 5> 16" 6-spindls typs "D" and

16" 8-spinrdlz TYDS nD" gult-
au-matlc latiize




ORDERS

oraar

-

| —
10O

o010

o0LY

5036

5092

5126
ravisad

51350

0160

0161

- =k z

%lp 7 :"- il G
i L]

L1 - o Bk b

i u —

(Note 6)

ATAXA

Datz  llacufacturer
1731/ 37 Brown & Sanarpa
2/3/37 Heald

2/4/37 Heald

2/15/87  Rivett:

5/ 1B o7 Glzason

5/8%) 37 Gleason

5/ 30/ 37 Rivatt

4/16/57 " Brown &

4/16/37 Brown &

4/16/37 Brown &

_/17/37 Rrown &
7/29/37 . Brown &

€D
DJ
D
H
O
v

%
'y
&
4

4o
(W

h
INU o

2

i

‘pes. HSS roughing

Product . Pricc

— L ———— . — s i i

- T o —— et —— e 2

#OB hiéspaed,plain'
milling machine

| #£5-A 16" rotary sur- 8,535.04

face zrinding machine
#50 cylinder grinding
machins ‘

#754 intsrnal grind- | 2,834.12
ing machins =

+104 int2rnal grind- 1,877.995
ing machine

472.75
tools for 12" straight

bevel gzar gensrator

pes. finishing toals
for abovs | |

12" straizht bevel .
gear gsperator

7,805.70

Grinding wh=21s and 29 . 08
andless bzlts to bz
usad on #104 internal

grirding machine

#2 lizht typs verti- 2£,565.00
cal spirndle milling
machins

#2 Univarsal grind-
ing machins

Maw Typs #2B standard
plain milling machinsz

attachrrants for ;2
vertical spindle
milling machkins

#12 Univsrsal mill- S565. 58
ing attackmarnt Ior

#2A Univsarsal mill-

ing machins




ordsr Fo,

T ——— - N —— —-—— -

2195

0210

0277

D517

0590

oos Ll

_Date Manufacturer

N — ——— T | ———— . S W — - ———

4/30/ 57 Brown & Sharp:

47/30/ 37 Brown & Sharps
5/10/ 37 Hz2ald

5/18/37 Hzald

6/24/37 Brown.& Sharpe
2180/ 57 Rivatt

8/26/37 Brown & Sharpe
9/20/37 Rivatt

9/14/37 Rrown .& . Sualpe
g /801357 Heald

9/20/37 Heald

No. quggct

. ——— . - e e

3

o

. 8ets 1" Univoarsal

Fries

Spare parts for op=n
#2 B hi-spezd plain
milling machine

Spars parts for opz2n

OB standard plain

milling machinz #1769

#172 zap internal
grinding machins for
work on connédcting
rods with motors and:
controls

11,597.85

#172 gap internal 5,798,9%

grinding machlne
.with motor o

875,52
spiral index csenters |
trunion type for #3B

HS milling machine

L)
#104 intsrnal grinding 3,775.495
machine with zsquipment

#3B plain milling mach- 4,558,.12
in2 standard type with

12" trunior Type uwniver-

sal spiral index center

head stock and footstock.

#112 intsrnal grinder 2,833.03
with equipmznt and motor

#0.B, plain milling
machine with six °
attachments

4,907.70

#50. cylinder grind- 5,684.58

inz machine with
standard equipment,
motor and controls

#f2e 8" rotary sur- 5,07@.15

face grinding machins
with standard squipmsznt




111595

‘11313

11515

11929
113588
11549

11550
11879

141400

41401

2/2/37

4/22/37
4/22/37

4/26/37

5/4/37

5/8 /37
B/11 /37

5/11/37

Bathlsham Stezl 2,200

Baetulcham Steel 140
100

Bethlaham Steasl 4 30

10

pes. stesl angles

lMenufacturer ___ No. Product ' Price
Enginzering & - set Frco shaat 1 ,280,00
Resaarch Corp. metal former model
HD complste Wlth
_elactric motor
Fairchild ‘1 set additiocnal at= 250,75
tachments for RuLgSr
V-770-5G snglna
., & .sets sngilne mod“l 16 645 15
QGV-'?OO—A—lu’l s ¢ % i hD
elsctric startar and
fu=1 pump J
U.5: Btaal 150 pes. 1/4"x6's6"xo0' 9,050.86
shearsd mild stael L. 5
plutes P e
U.S. Stzel 120 pes. l/ﬁ";6'6"aé0' 7,693.37
shmarﬁd mild:stael s © 8.
Bsthlehsm Steal 167 pes. 46mm. x 4000m:m.2,129.49
142 pcs., S4mm, X 4000, O
64 pes. 58mm. X 4000mn.
steel haxagonal bars
U.S. Stasl 767 vpes, mild stsel plates 61,185.28
o
Ue3. Stzal 108 pcs. mild stssl platss 11,859.60
N S
.5, Staal 28 pcs. mild stael plates 2,598.94
O
U.S. Staul 169 pes. mild stsel platzs 6,089.67

strength 41/50 kg. s

for 10,557.69
locomotive Y 3

pes, SMxlatx25T 2,004.2
pes,. 2"xlYE20" 5
half round bars ;20

 pcs. square =24gs 4 .872.24
flat steel bars S




Ordbr I\T{-.\ e

LS

Manufactursr

11412

11424 6/22/37

11437 6/29 /37

11877 18/28/ 87

12152 12/7/39

12151

INQUIRIES

Lrywlzry
1*01 Df'lt\;:i

Proauct Pricsa

Fairchild

Fatrichild

Stecl Products

Cuicbridge Iostrument

S=21lars

Fitchburg

T

e R 1 i
Mapufacturar

€8

i

szsts HTclipss &, 07080
type E-160 £ 5
dirsct cranking ik :
electric starters

with intzgral hand

cranking gear

sets Eclligusas | o ey ORI B
type E~L10U | - S
direet cranking . .
slsctric startsrs

sets hand cranking

gear integral starter
equipmant. -

set 5-3/4" bors x  9,300.00
5-3/4" stroke hi- O
spzed single cylinder

test =ngine with

standard =squipm=znt

Aero amixture indicator 178,50
for single sngine asyo- ;o 0D

plane, compleste

set #05-=D.drill - 196,058
Zrindars c

Straight splins 11,900.00
grindaers 3

Product

-  — — - - -~ =

22560 6/23/37
L2678 6/ 17/ 37

22695 6/9/37

pr— J—

Eric Fouudry

11,

= - — —— =

1+ ton drop hammsr and
11 ton air hammsr (Note 7)

2-ton motor drivsn
drop hammer

Rivet making machine of
standard capacity, making
rivets automatically from
rollsd wirs 3/8" without
baing hzaated




Ingquiry
Co.

o

2290¢

oZelb

28242

23248

W,
Crl
DD
N
Do

4/22/39

1/9/39

5/27/39

6/1/29

M@nuf@cturcr

Mesta

LeBlond

Sellers

LeBlond

Gould & Fberhardt
Could & Eberherdt

{GllFr
Barber

Coleman
Fmgter
Joenes & Lamson

Jones & Lamson

Bardons & Olilver

| e R —

Ne. Product

Price

T T ——

— — e ————— & i  — —

400 Cast steel driving

e

— > A

1

wheel centers for
locomotives (Note 3)

5000 ton hydraulic

forging press

1000 ton hydraulic

forping press fixed anvil
1000 ton hydraulilc

forging press movable anvil
(Drawing )

Set Lucas 16A Rebuilt Rlanchard
automatic surface grinder gnid
Simmons 36"x12' rebuilt Niles
Bennent- Pond extra heavy duty
planer . i g

set gun boring. machine (42"x42"
heavy duty plain boring lathe)

Eebuilt motor driven e kb
(distance between center 12000 mmt

2 kebuilt motor driven lathe

(distance between center 5500 mm)
ok ML grihdcré (ﬁos{ °ND & 30%)

Set ingothturning lethe for
hﬁxagonaljgnd'Qctdgonal special
steel ingots =

16" independent shaper (Rebuilt)
24" independent shaper (beuilt)
60"x60"x30' double housing

. planer (Rebuilt)
. #E5 die sinker (Rﬁbuilt)

#3 automatic hob sherpening
‘machine (Rcbuilt)

#5 Eﬁafed heed turret lathe
(Rebuilt)

4A"x24" turret chucking laghe

. (Rebuilt)

2Mx26" turret chucking lethe
(Rebuilt) |
Universal turret lathe (Rebuilt)




Inquilry
W
NO « Dea te Manufacturer No, Product Price

e ——— = T

232506 6/19/39 Various firms 1 set greank pin grinder (distance
between centers 1000 mm. throw
of crank 140 mm, )

1 set pleno miller (cutter face

to cutter face 800 mm.) .

7  Crenk pin lathes (distance be-
tween centers 1000 mm. throw of
crank 140 mm.-) g
Fece lathe (between centers 367

- '* center height 8,6, end 10" )
e Hall Planetary | 1 Milling machine for differential
' Bt e gear box.

A
O

g 6/12/ 39 Standard Diesel Fne. 3  sets hydraulic dynamometers
) g y )

2508 9/6/39 Watson & Stielman 3 800 ton pure hydraﬁlic forging
press with electrical equipmenct
(Note 9)

13353 9/12/39 1 2000 ton hydreulic forging press
of 4 columns with sccumuletor,
by-pSSS apparatus, pressure
pumps, reducing gear, end e1lr

Compr essor

23431 12/13/39  Sellers 1 5" table type horizontel boring
drill .end milling mechine with
60"x72" revolving table (Note 10)

PETAL 6/14/40 1 set tripan boring machinc
(Note 11)

23893 11/18/40 178,466 kgs. carbon steel and chrome
nickel steel materials

= Ld=8 5/5/57 Breeze Corpe. Coffman engine starter for ecro
engine (Certridge type)

VII-4 8/30/40 Cincinnati Mill 9  6"x18" plein grinder

; W R T e e g e 7~ 8Mx80" plein grinder

3 14"x36" plein self contained
grinder




VE¥. YORK, BERLIN & LONDON INQUIRIES (Note 12)

Inquiry
No. Date Manufacturer __No. Product Priee
B2616 6/25//37 Knopp 1 Complete set sutometic
frame ring bending meachilne
B2801 5/3/39 1 2000 ton hydraulic forging
machine press & etc.
B2842 8/39 1 Complete 1000 tmn hydreulic
frame press
R2885 lL/éO 230 pcse. of case hardening steel
round bars . -
B£970 8/4l 1 Strip plete mill plent
15436 6/11/37 | 1 Indicating and reccrdiﬁg
apparatus
Y 4387 11/19/37 1  set Frco sheet metel former
model H.D.
Y 4789 5/27/39 1  set of 6 head sutometic
sealing machine
NY 5018 5/40 1 '“Tribap“'bgring me.chine
\ ) n W»,
ORDTRS . H\IPEEL'!L EXPORT COMPANY
Order Mo. Date Manufacturer No., Product _Price
12/426 n/26/37 Gallmeyer & Livingstou 1 Drill grinder 349,60
| S
1.2/512 12/17/37  Shore Instrument 1 Model B monotron set 380,25
S

14,




Be = = RECAPITULATION OF KAWASAKI ZOSENJO ORDERS AND INQUIRIES

— i e S T . R - W e, . i el 5 el o il ol g ol o v ool S e gy W

LATHES

i R -4 WA i

ORDERS

1 Lotdge & Shipley 27"x12! engine lathe
1l Warner & Swasev~w5 12-speed all geared head Unlversal
- turret lathe and parts

IN UIRIES

set ingot turning 1athe o _
Bullard 16" 6-spindle type “D" and 16" 8- spindle tvpe "D"
ault-au-matic lathes .

N .-

3 Motor drivén lathes
7 sets crankpin lathes (between center 1000 mri. )

50 sets fdce lathes (between center 36")
& TFoster #5 turret lathes (Rebuilt)

6 Bardons & Oliver 3f3 Universal turret lathes (Rebuilt)
%2 Jones & Lamson 3"x36" turret chucking lathe (Rebuilt)
3 nooon no[nyolw o ono oW 7 "

o Orders: e
TOIALS: Inquiries: 61
GRINDING MACHINES
ORDERS
2 Heald #50 cylinder grinding machines
1 Sellers 305-D drill grinding machine
1 Gallmeyer & Livingston drill grinding machine
1 Heald 375A internal grinding machine
1 Rivett #112 internal grinding machine with equipment and motor
including type 106-LA ball bearing grinding wheel spindle.
3 Heald 3172 gauge internal grinding machine
3 Rivett #10L internal grinding machine
1 Heald #22 8™ rotary surface grinding machine with standard
equlpment
1 . Heald 7:25A 16" rotary surface grinding machine
2 Brown & Sharpe #2 Universal grinding machines with motors
INQUIRIES

1 Norton 20x192" model D plain oylindrical grinding machilne
1 Crankpin grinding machine (between centers 1000 rm)

15-




Sellers drill grinders (Nos. 20D and 50W)
Blanchard 16A rebuilt automs-ic surface grinding machine
Fltchburg straight spline grinding machines
Cincinnati Mill 6"x18"™ plain grinding machine
1t " 6!! K.::) O" " f it

" H 1L"x3éMn plain self grinding machine

W0 N~ o

. Orders; 17
YOTALSt 7 obirioss of

BORING MACHINES

INQUIRIES

““'_-__

1 LeBlond gun boring machine |
1 Sellers 5% table typg'horizontal.boring and drilling machine
1 o tripan boring machine (24") 600 m.

TOTAL: Inquiries; 3

MILLING MACHINTS
Dty MAGHINTGS

ORDERS
1 Brown & Sharpe 3:3B plain:milling mechine, standard type
A . "o #OB T " "o |
2z . %. ®v 0 #3 hi-speed plain milling machines
3 " B o #2B iew Type standard plain milling machines
1 e ¥R @ 2 vertiecal milling.machine
e Kearney & Trecker #3K plain = " -
4L &' n o #1250 Simplex milling machine
INQUIRIES . - . , - 1 i
1 set of plano milling machine (cutter fan to cutter fan 800 mm
1l United Engineering & Foundry Co. 800 ton blooming mill
) " 1" " " f

milling machine with &0"x72"
revolving table

Orderss:s 12

4

TOTALS : Inquiries; 3

s .

)




PRESSTES

s S e ES

INQUIRIES

-H-“

1 TUnited Enginecring & Foundry Co. 2000 ton forging press

1 Mesta 600 ton forging press
-BMSWutson~Stillmah 800 ton pure hydraulic forglng presses

1" ‘Mesta 1000 ton hydréulic'fbrging press;'fixéd anvil

.2 B 3000 B ", # " movable anvil

1 Watson Stillman 2G00 ton hydraulic forging press of |} columns
1. Mesta 5000 ton hydraulic ton forging press

.1

b ¥

TOTAL: ' Inquiries: "9

' STEEL PLATES AND BARS, Etc.

ORDERS

3200 I.G.E. type W-2¢ CBS welding elcctrodes

INQUIRIES

178,466  kgs. carbon steel and chrome nickel steel materials

700 Cast steel driving wheel centers

1,322 Mild steel plates (U, S. Steel)

615 Bethlehem stéel bars

el = " gngles for locomotives

MISCELLANEOUS MACHINES

w.——-—-—_-—-

ORDERS

NN =t

1 Pennsylvania Pump & Compressor Co. Class DE-2, 18 il e = K
motor driven air compressSor
<ot Steel Products Co. 5=) 1" bore x 5-3/L" stroke hi-speed single
cylinder test engine
set Engineering & Rescarch Corp. Erco shect metal former model HD
scts Fairchild engine model SGV T70-A-1
1 Cambridge Instrument Co. AETO mi xture indicator for single
engine aeroplane, complete
1 Gleason 12" btraight bevel gear ecenerator
> pairchild hi-efficiency speed reducing gears
1 Shore Instrument Co. model B monotron sev
1  Union Mfg. Co. L-jaw independent ~huck #26l, - 28" steel body
sets Fairchild Eclipse type E-160 direct cranking ‘electric starters
sets ! starter equipment

s
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INQUIRIES |

1 Niles-Bennent-Pond qﬁaftﬁrin? machine to be used.-on locomotive
driving wheel | R - rik
6 Rouph turned forrpd stebl crmnkshafts |
li sets John Bliss Uo. marine chronometers
. W ® ® sextants for marine use
1 1~1/h ton drop hammer and 1~1/§'ton alr hammer
1 Erie Foundry 2 ton motor driven drop hammer
2
1

Rivet making machine of standard capacity
Simmons 96“t36“'1°' rebullt rbbUllt ﬂllbs Bunnunt-Pond extra
hoavy duty planer '

] Hall.Planetary milling, machine for dif'furential gear box
3 sots Stand Diesel Engine Co. hydraulic dynamometérs Y
" 3% @ould & Eberhardt 16" rebuilt shapers
i Gould & Eberhardt 2L H "
0} 60"}(60":{)0' rebuilt planer
1 Keller s:E5 rebuilt die sinker
1l Barber Colommn.ﬂi rebuilt hob sharpening machine
1 Breeze Corp. Coffman enginc starter for afro eneine
‘2 Permsylvania Pump & Compréssor Co. type O"xlﬂ"x“l" air
COMpressor |
-1  United Enginecring & Foundry Co. 10" wire rod mill for billet 59 mm.
1 Rust Furnace Co. furnacc for billet heating mill

1 Bilgram 16" boevel gear cutter

Orders: <27

TOTALS ¢ Inquiries: 359

ADDITIONAL EQUIPMENT

—— e E—— @~ -

CRDERS

1 Fairchild attachment for Runger V-770-8G englne
1  Brown & Sharpe 12 Universal milling attachment for #24
Universal mllllng machine

li Brown & Shorpe attachments for 42 light type verticual milling machine
% I sparc parts for 3B hi-speed plein milling mechine

1 N " S 1 " #Z’)B stzmdurd pl:‘~ in )] 3|
2 sets Ingorsall HOS blﬂuus:y059050 for 5 faco cubtors
0 !
2 gt s p 1" “ ! 0390)1 " " " )
25 pes. Glcason - M routhlng toold for 12" struaight bevel gour

25 pes, % finishing bludos for abov.o

2 scts Brown & Sharpc 10" UanurSul spiral centors for s#2B8 plain HS
milling machine

INQUIRIES

1168 pioces ball boarings

18.
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& = PURCHASES IMADE BY KAWASAKI ZOSENJO
AS INDICATED IN

THE CONFIDENTIAL REPORT, MACHINE SECTION OF MITSUBISHI

1st Holf of April, 1939 #2 of 43rd period (April - September, 1939)

Meker No Product Value
Automobile Cest Metels Front spring bracket ¥ 69,130.00
Sreciel Cast Metuls Truck center plate filling 50, 932 .80
Mitsubishi Heavy Industries Ash pan bottom door guide 75,024,00
Tenoks Machine Works 1 Crane 83, 700,00
Ingersoll 1 Milling machine 116,249 .82
~~iental Mechine Co. (Toyo Kikei)l5  Lathes 144, 000.00
Gnecirl Cest Metals Docr bottom guide 71,580.00

annys Ship Building 22 Cranes 120, 000.00

st Holf of October, 1939 #1 of 44th period (October,1939 - april, 1940)

Meker N Product Ve lue
Mitsubishi Chemicnl Machinery Co. "Ren" type direct iron ¥l,530,000.00
manufacturing equipment
Mitsubishi Electric Co. 1 Electric cquipment 240, 870,00
Oriental Mechine Co.(Toyo Kikai) 60  Lathes 444,556.00
Yrientel Machine Co.(Toyo Kikedi) Lathes 276,240.00
Kumeye Ship Building 11 Loading equipment 60, 000.00
Mitsubishi Chemical Machinery Cco. Cooler 176,000.00

Automebile Cost Metals(Jidosha Imono) Differential bearing sTOpPPers 194,646.00

lg-
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rconomic Varfare Section Confidential Repor?d
Department of.Justice.. ... .-. October 22, 1943 (Report Ilio. 221)
| o g Submitted by:. Leslie H. Standlea

'\

FOCTNOTES TO PART IT

(1) "S’ﬁibaura Engineering “lorks" Revport No. 204 by Don H. Banks, ‘ar
Division of the Department. of .Justice, Mew York, N. Y, See Page 26

(2) Cable from Mitsui, New Yg)'.ﬂ{ to Mitsui, Tokyo, July 21, 1939.

(3) Mre Buente was a representative of the United Engineering Co. in Japan.
He was frequently referred to as the man who had sent a particular
inquiry from .a Japanese company to United Engineering. He very likely

sent inquiries to United Engineering which are not recorded in the files.

(4) Infofﬁlation contained 1n a letber in Japenese from Mitsui, Tokyo to
Mitsui, Kobe, July 15, 1939, Translation was done by Sue Sun XKim of the
Office, of Censorship, New York, ‘HNe Xs - _

(8) quo::'maf.idn:'.pb'tained from a letter in Japanese written from the machinery
| departmeht of Mitsui, Tokyo to Kobe on August 28, 1999. Translation was
done by Sue Sun Kim of -the office of Censorship, New York, N. Y.
(6) Cable from Mitsui, Tokyo to Mitsul, New York on December 5, 1999.
(7 ) Letter from Mitsui, Tokyo to New York, February 3, 1940.
(8) Letter from Mitsui, Tokyo, to New York, March 6, 1940.
(9) Letter in Japanese of July 28, 1939 from the Mitsui machinery section

at Tokyo to the machinery section at Kobe. Translation by Sue Sun Kim
of the -Office of Censorship, New.York, N. Y. g -




FOOTNOTES TO PART III

(1) fitsubishi Order Q7571
Drawing #65885 for English translating gears in folder

(2) Mitsubishi Inguiry NY-=561
Niles Beunet Pord could not (uote on the gquartering machine
without drawings of wheel sets with cranks in place du=s tO
difference in gauge of American and Japansse railroads. Japan's
sauge is 1l.067 meters.

() Mitsubishi Irquiry NY 2427, v glmel S Pe
Nothxng developed from Me sta'a prOposal.'iHdever, there is in
flles a copy of. a pr0posal by “Naﬁner" of G”Imqnj for thé ﬁ 000
ton press. It is possible that Kamasaki secured the prSS From

4L G TR L S I R o T A DT

At

(4). Mitsui Inguiry- OE«1R32 .
JHp&ﬂ&Se draW1ngs in foldex

\ " "oy "

(5) ’Mitgul Inqulrylv1 2177 | s g e e o PRMPRSELL Y ERagms

sssss

Unltad Prlc~ "Yen 824 450

(6)’ f@ka Orders |

- Thgre areg no shipping documents in the files for any Ataxga
Orders helow 5,790.. Howgyer, since all of these qrders
occurred dur1n6 1937 and 1998 it can be aﬁsumed that the 3
great majorlty of these orders were delivered to Kawasaki
HZD&HBﬁQ.

L7 Okura Inqulry 22560
’Z Dr0p Lammer to bm purohdsmd in Tap“n

(8). Okurd Inqulry 22902
| ‘Kawcseki decided to make the parts themsblves at their steel
~works plant Kawasakl Sieko Kogyo. The locamotlve parts
_ ... Intended for wouth'Muncuuxlan Rﬂl;ﬂay o L |
(2) Okura Inguiry 23303 - ... .
Press to be used for makinb locomotiva correcting rods.
Drawing in folder.

(106 ) Okura Inquiry 23431
. ... Negotiations for the machine were alqo in progr ss wifh
Illlu & Co., German : - 5

b




(12)

Okure Inquiry 257351
Machlne intended to bore « big hole leaving a center ingot
to be used for steel bar. Size of work piece 5,000 mm.,
boring diameter 600 rm.

New York, Berlin & London Inquiries
All of the machines listed under this section were obtalned
from an QOkura entry book entitled NEW YORK, LONDCH, and
BERLIN INQUIRIES. There is no further information in the
files regarding these inyuiries,




EXHIBIT "4"

SUMMARY OF UNITED ENGINEERING AliD FOUNDRY CO. QUOTLTION #'758

. e . S e i il . A =l . i e i m - R —

of July 1ll, 1959 for a 5-HI{.. BLOOMING AND BILLET MILL
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for KLWASAKI DOCKY:LRD
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SUMMiRY OF QUOTLTION FOR A 5-HIGH BLOOMING AND BILLET MILL

e —— -

The blooming and billet mill to be used for "rolling mild steel ingots
31,0 mm., square, weighing opproximately 900 kg, (13.4" x 13.4" x LO" long -
2000#) into 90 to 130 mm. squures (3.54" to 5,12") and 150 to 200 mm. rounds
(5.91“ to T.87"), the mill to have a capacity to produce 180,000 metric tons
annually in 300 operuting days of 22 hours." (Drowing PR-1453%2-H in folder)

United Engineering quoted Kuwasaki Dockyurd a 3-high blooming mill
20" x 80" with a bed plate 12', middle roll fixed, 29" pinion and o manual
secrewdown. Quotation summurized s follows: (detniled specificutions 1N

folder)
Onc ingot heuting furnace
Two capstans
Two monorail hoilst
One furnucc delivery table
Onc mill approach teble
T™wo tilting mill front and buack tablo
One manipulator
Onc mill runout tublc
Onc shear approach table
One up and down cut shear
Onc shear gouge
One suw approach table
Onc hot saw
One saw gauge
One¢ hot run table
One transfer
Five crudlos
WEIGHT: 2,112,0005 FRICE F.0,B. in U.S.4.:
SHIPVENT IN 9 MONTHS $502, 745,00

As an colternctive to above quotation, United Enrincering offercd the
following:

Same size but with bed plato 16!, fixed bottom roll drive, end

crranged for universal coupling, 21" pinlon, and motor driven screwdown.

WEIGHT: 2,299,000f PRICE F.O,Be IN UiSadae:
SHIPIENT IN 9 MONTHS $5€5,775.00




HIBIT "p"

PROPOSAL FOR WIRE ROD MNILL

SUBMITTED BY UNITED ENGINEERING & FOUNDRY CO, tToO

“—m o p—

e A — e e — D e

MITSUI & CO. (for KAWASAKI DOCKYARD) on Sept. 5, 1939 - Unitcd Ing #9758
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PROPOSAL FOR ROD MILL

NE (1) ROD MILL - us shown on Unitod's drawing PR-14618-H, revised 8-24-39,
and consisting of the following units: (Drawing in folder)

One (1) Heating Furncce, to have u cupacity of heating billets from
2-1/L" x 2-1/L4" to 3" x 3%, 15 ft. long, at the rate of 10 tons per .
hour. For this unit, UNITED will furnish full deteil drawings 1n
the Ehglish system. Furnace .to be built in Jupan.

One (1) Furnace Approach Table.

Table 18'-0" long, having 13 flanged rollers, 8" dia. x 6" long,
~spuced 18"; mounted overhung on cust and welded stoel frame, chaln
“driven through reducing drive. Customer to furnish billet storage

ruck or platform. |

One (1) Furnuce Churging Table.

Table 15'-0" long with 5 conic: 1 watsr cooled wlloy stecl rollers,
spuced 3'-9", mounted skewed inside of charging end of furntce,
lineshaft driven with drive and lineshafting outside of furnace.

One (1) Double Furnace. Pusher

Four forged alloy steel pusher rams, mdtor operated through standard
enclosed reduesing drive, crank and levers. -

One (1) Mill Approtch Table.

Teble similer to furnace approach table , 34'-6" long,

with 2 overhung flanged rollers, 8" dia, x 6" long, chuin driven.

One (1) 12" x L8" 3-High Roughing Mill, complete with -

Cast iron housings and bedplate, spring bulanced top roll, htnd
operated sorowdown und bottom roll screw-up.

One set of rolls, 13" dic. x 48" body length, necked and bedy rough
turncd, cquipped with fabric bearings; Customer t6 furnisih cooling
water supply and discharge piping for bearings. |

Cast stesl splined ond mill spindles wnd coupling boxes including
spring balanced spindle carrier.

One %~high pinion stand and one totully cnclosed reducing geur drive,
rotio 10:1, including flexible notor coupling und lead spindle.
Rest bers and guldss-included. | —_—

Motor opurated circulating oiling systom for gear drive dnd pinion
stond.




Onc (1) 10" x 20" Intermediatec Roughing Mill Train, complete with -
Three (32 ) double or duo roll stunds with cast iron housings and caps;
cach stand with totally enclosed combination genr drive and pinion
tand, cust steel mill spindles and coupling boxes with spring
balanccd spindle ocarriers. | U
Bedplates under mill stands end spindle carriers only, pinion
stands to rest on foundations. |
One totully enclosed reducing geor drive, rotio 6.25:1, including
flexible motor coupling and lead spindle and drive shaft to
pinion stands.
One set of 10-1/2" x 20" rolls, necked
cquipped with tapered roller beurings, _ |
Twist guides,between duo passes, entry and delivery guides, and
two ulngle strand repeaters, | | |

- Motor operated circulating oiling “vstum for gear drive and pinion
st@nds.
R611 nédck oulrlngs equlpped with flttlnws for hand pressurc £rease
lubrlcatlon. | |
Customer to furnish chute from.l”" rourhuf to intcrmedidte rougher
~nd looglnr PhUtuS on front a:d back side 8f mill.

-

md bodicvs rough turned,

-One (1) 10" x 20" Finishing Train, complote with -
Four (4) doublc ér duo roll stands with individual combination
 gear driveés and pinion stands spindlos, coupllng boxgs nnd
gpindle carvier, similayr to tHOuU of the intermediute roughing mill.
Pinlon stands direct connscted to notor by flexible lead spindle
and drive shaft. | o
One set of 11" x 21" rolls, nccked and bodies rough turncd, equipned
with tapored roller bearings. | o
Twist guldes between duo passes, entry cnd delivery guldes ond
three double strand repsatcrs.
Motor operated circulating oiling system for pinion stands.
Roll neck bearings equipped with fittings for hand pressure
grh“sc,luorlc ‘tion. _
Customer to furnish looping chutes on front and brck side of mill,

Two (2) Vertical Pin Reels, comple te with kick-offs, similar to
those specifisd for the 20", 18" and 12" mill above.

Customer to furnish coil conveyor, 8ll floor plates and floor
supporting structure,

ESTIMATED ROUGH WEIGHT: 620,000%# PRICE: $208,000.00




Not included in the above prices arc
1otors, control and all other clectrical equipment:
Foundation bolts and washers;
Heating furnaces and equipment;
Floor plates and supporting framework, walkuays and cross-overs;
Coil conveyors;
Scales.

Prices quoted are f.a.s. Nuow York City boxed for ocean shipment.

SHIPMENT: 8 months provided that we receive from you complote clectrical
information, including certified prints of all electrical cquipment nccessary
for us to completc our engineecring drawings within onc month from date of
reccipt of your order.




EXHIBIT YO

UNITED ENGINEERING AlD FOUIDRY CO. QUOTATION #9798, Dec. 19, 1957
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for ROLL EQUIPIENT,

UIDES .i.ND REPE.C ORS FOR K&WASLKI DOCKYaRD
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2?QI§?;Q§_FOR ROLL EQUIPMENT, GUIDES AND REPELTORS

"ie have vour letter of Dec. S5%h 1959, asking for proposal covering

complete roll cquipment, also engineering design only, incéluding detail ed
drawings for =ll guides and repeators, for rolling from 3x3" billets to
0.197 rod in 19 passcs. On separate shcet, we are quoting you on one com=
plete filling of rolls for tho mill, including onc sct for tho 3H roughing
12" mill. You will notec, in this quotation, we arc giving you priccs por
pair for rolls nccked and rough turned (plain) and wlso & price por pair
for rolls finished complcte.

"In line with practicc on rod millis in thils country, wo would roccommend
that your clients purchuse threc complete scts of rolls for this installation.
One set of thoese rolls could be furnished finished complete and the other two
sets could be furnished necked and rough turncd plaing tho grooving of tha
nddition:l two sets of rolls could be donc by Kawascoki Dockyard Roll Shop,
which would save them substontially $1,,8,00 per pair.

"gur reason for recommending threc scts of rolls is thut onc sot
would be working in the mill; the seccad set boing redressed and the
third set for emergency spares. For furnishing n11l neccessory tools and
templets for turning the rolls, our pricc would DG e $4.,525.,00. 1In
the case of gang tools, this price includes tool holders and plug holders.
For complets designing roll passes, our price would be +.. $880.00.
Drawings for roll passes of rolls to b¢ furnished the customer. For
engineering work only, including detailed drawings for all necessary
ruides and repeutors, our price would be ... $10,05%0.00.

":11 of the cbove prices are f.o.b. polnts of shipmont with inland
freight prepaid to ths ports of Baltimorc, Philudelphia or Nuw Yorx,
prepared for ocean shipment.

SHIPMENT ¢ .11 neccssary rolls, threc scts, 1/, to 1€ woecks fromnm
receipt of ordor. all tools and tomplots would bc
shipped with the final shipment of relle. " ALl Ch=
cincering work, including detallod drowings for ncc-
cssary puides and ropuators, tro months.”




EXHIBIT “p*

RUST FURILCE CO. QUOTLTICKH of January 19, 1940
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for BILLET HEATING FURNICE FOR K.JinS:KI DOCKYLRD




QUOT,LTION FOR BILLET HE.TING FURNACE
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"MTe will furnish full onginecring scrvices and complete
detull drawings in thc English system for one continuous,
recuperative, billet heating furnace for a price of $7500.00.

"We understand that the furnace is to heat billcts
2-1/L" squarc up to 3" squarc, 16'-0" in length. The furnocco
will be side charged and side discharpged and will utilize
coke-oven or mixed gas as fuel. Whon hcating the above sizc
billets, the capuacity of the furnoce will be ten gross tons
per hour. The approximate dimersions of the furnace will be
281-6" overall in length, 20'-0" effcetive heoting length, with
an overall width of 211'-3" and an inside width of 18'-Q%", "




EXHIBIT "g"
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September 5, 1939 for o BAR AND MERCHANT MILL for KiiWaSAXI DOCKYARD
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SUMIILRY OF PROPOSAL FOR iv BaR AND MERCH.HNT MILL
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Mill "for rolling billets from 3% x 3% up to 8" x 8" into morchant
bers ond rods, one 20" and 18" mill to produce 90,000 tons of 1 and 1/?
inch to 1" rounds, squares, hexegons and othor equivalent sections, at the
samo time acting es o breckdown mill for a 12% mill to produce additional
60,000 tons of l/?“ o 4 Bng 1/? ince rounds, squarcs, hexagons and equilva-
lent sections, and for o third mill to produce ndditional 30,000 tons of
small scetions down to 5 mm. diamcter rods."

Unitcd Engincering quoted a 20Y, 18", and 12" merchant mill for the
Kowasnli Dockyard. The quotution 1s sumnarized as follows: (detailed
specifications in the folder)

Onc billet heating furnuace
One doublc furnace pusner
One furnace cjector
One furnace delivery toblo
Onc 20" mill train coxplete
Onc sct of mill tables and transfors
One 20" mill runout table
One 18" 2-high mill stand
One saw approach table
One 75 sliding framc hot sow
One saw runout tablc
Onc cooling bud and table
one 7}& and 1/2 vertical shenr
One back shenr table
One kick off
Onc sot of cradles
One 12" mill train
Onc underground upcut levor shoar
On¢ shear gauge
One 12" mill approach table
Floor rollers and chain trunsfor
One cooling-bed run=-in table
One mechonical hot bed
One cooling bed run-out tublo
One 33 verticnl shear ond gauge
One shear delivery tuable
Onc lick off
One set of cradlcs
™o vertical pin recls
One portable crop shear

WRIGHT: 5,033,100f PRICE F,0,B. IN U.Sei:
SHIPMENT IN 8 MONTHS #1,1%7,500.00




