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(2] ARG R0 2 3505 » 2O — A (Ph-
ase) Z56J1 (Power) B DL 8 o

2 P 1 = SEPhise IPhase

ef

e ElRE Erpusse B 100V Tpns
& 10 amps. RAlgE—HHZE N
B Erhase X Iphae = 100 X 10=

1000 Watts. fij jbE 18 > 488
I P =3 x 1000 = 3000
“oz Watts,

B 1
HIBE Y—E % (Y—Connected)

543 —#H (Phase) & IR (Voltage) £ Eppe = L%
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V3

- x
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- Line

IPhase = 1

Pt = 3EPhase IPhase,

=8 El.ine . ILine'

V3 1
=4 '8 Fiine Liine, *

B/ 2 Y—ukk
- FHHE A—3E £ (A —Connected)
' B Ephase = Frine
TR AL s
W Lptare
£, k3 P, =3 Epnase Iphase.
_g Proe | Tuw
1 ¥3
= 3 Frine Tvine, |
M 3 AN

Hizk: # Ephes ZREASH Bline ZRE V3% 0 HEBELE—EWAE
#i#(Phase difference) (9=30°)I M KPT, HIEF XX,
"B Etine S Tine 38 30° 24 (Paase angle), TifE Rif—% ki

% Cos 30° ZHER ¥ (Power facter), AVLA R R RETAEmA
o

HETEM
€9l =Ephase

e31=ELine
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e31 lags ep by 30°

E. E
Eol=——t~ [-300=—0— [309
Y3 Y3

Pt =3 Ephase Iphase

Pt =‘V—§.Eline [30° Itine [30°

Pt =Eline [line l_O_E_

=454 > Current, Iags-;kfﬁ z
RN e EIE 45° (MR » Mgz E
J155 Epnae Ipnase COS 45° = 100X
10 x 707 =707 Watts. ifii M4 2 48
671 (Total Power) P, =83 x 707 =
c2 2121 Watts, |
N EEEZEARS  IARRS
Y2 Y R A -SER o

B 4 Y—@kd:

P “--‘-'V? Fiine Iiine COS 45°

P, =43 x173.2x10x .707 =2121 Watts
MHEE:  ERRENEN Eine R e F2ZHMAS 15° HRERIEE
COS16°=.9659 FHKBLI 3 44E Hj
Pt = /'3 X173.2X 10X . 9659
Pt =3000X .9669=2900 Watts
—~ R B St
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() ESHEHNBEENZ s Rl =Rk
(Three-wattmeter-method). g 'F 5] :

M5 6

18 £ H5RNE T 2 FAR SR T R L —SEKHREE(A ~con-
nected Circuit) Z P NP RENEH—AWHeZ 30l > BifE Y-
i £ PR (Y-Connected Circuit) 2zt » fnPl i (Neatral Wire)
CRNES SR oa, R LR E AR « BRABENERKE > F
AEEH » WA E » KREPARE ZHNERE (Two-
Wattmeter—Method ) 4 3 AR 95 2 B GRS W B F

[@Dw,___ '

1% el 2
_ 3
B 7 ZB/P &k B 8

MR 2 SR N fE (R R A
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© Po =eq g, g2 toz €03 dyse
B 1o 102+ 1i; = O
(g = 1gy) =1g3
P = ey, 1y €0z dop + C— (loy + 1ag) €y
= (€g;— €03) 101 + (€03~ €93) 1oy
== €3 Iy, -+ €39 102 °
EAEKEREESEN W, Z Potential Coil ZH1(3)F)
(T8 (Clockwise) ( By, ) {B W, 22 Potential Coil g H(3)
FJ(2) Th B Counter~Clockwise) (E,,) #Fb it A F 24K
h 2 584 o 5N Potential Coil Z B (Voltage) ¥ 15 1F
o R BNy > RO 132 AT (Reading) 2048
{BAR 2 ¥ o St b A B (Cirentt) 2484 Iy 4Bl o

Hgk:
. oy — e = ey + epn = eg1
ey — epy = egz ¥ €30 = exp
HEE: () HEREBHZEHRLASAY — Component [LTEMR (Vol-
tage) [#3 (in-phase)
€31 = ey + eil. epi B ior fRIFIM.
HE (1) WS R R 2
We=3 "8 hFZH
WBHEZBE EHERPositive Reading)y BT H (Power) 55
E(H)BBR(-)IMRPZHALEBE ()
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%:E%AE‘T‘&.Z?%’:%ED €9y — €03 = €3 HY, €39-1-€9y =€, T
3 Vector JmiEAEMm o St h EEIHATHIA — ki (RIS

Fiphuse = f/_g 2 BB TR Bl W, 12 B To T

TR o A5 Loy 8By ZRIAHA O B W, 235
BB TP COS @1, BRTE » W, ZHEHF LB Lo By
COS @

B AEZ Fofs 100 Volts. Ty, £ 10 amps, E R 1.,

W/ Eo B » HAHE S (Phase power) 4465 10 X 100=
1000 Waits.

P =3 x1000--3000 Watis,
HKEA To, 8L E;, Hi22 30 % » T, 88 By, JRAHZE 30 J85 o
Fyy = ¥/ 3Ey =Ezp=98 x 100.
W, ZH#E R 1oy By COS 30°
=10X 1€0 X 7/ 3 x.866=1500 Witts.
W, ZH#ErTEHR Lo, Eg. COS 80°
=10x 100 X 4/ 3 x.866 = 1500 Watts.
Po =W, -+'W,=1500-1-1500=238000 Watts.
ax Phase current lags phase voltage by 30°
CSAE) B P =3 X Tpiase Epnese COS 80°
=3 X 10x 100 x .866=3 x 866
= 2598 Watis.



B -l

IR 10, 88 By BSEAH » Wi do. 82 Ky, RIS 60° Out

of phase.
W, Z#E ) B85 L, E;, Cos O°

—10% 100 X ¢/3 =2 x 866 =1732 Watts.
W, ZHE 0 B L, E, COS60°

—10x 100 x '3 x.5 =866 Waits,
P. =W,+W,—1732+866 2598 Waits. ~

% 55-1-E A Phase current lags Phase __voltage by 60°,
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P. =8 X Tuuse Fphae COS 60°
=3x10x100x .5 =1500 Watts.
LB Lo, 81 E;, #4525 30°, T, 8L E;; fH2E 90°
W, Z&E » %8 Ly B, COS30°
=10%x100x 1/ 8 x 866 =1500 Watts,
W, 2 #E > B/ Lo Esp COS 90°
=10x100x ¢/ 8 x 0=0
P, =W, W,=1500+0 =1500 Watts,
#g+—ER]  TPhase Current lags Phase Voltage by 75°
P, =13x10x 100 x COS 75°
=3000x .2588 =776.4 Watts,
1% BB Lo, 81 Egy FHZE 457, o, 8L Egy 2 105°

| 11

W, 25 B8 T By, COS45°
=10x100x 43 X .707=1224.5 Watts.

W, Z gt > B Lo, By, CO8 105°
=10x100x ¢/ 3 x (—.2588) = —448.1 Watls.”
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B Wattmeter B2 3HHIF {8 (Positive Value) ¥
Po =W, +W,=1224.5-448.1 = 776.4 Wats.

¥ Phase Current lags Phase voltage by 90°

i) P =0.
Iy, 8 E,, #5358 60°, Yo 8L E,, AR 120°
W, =10x 100 x 4/ 3 x COS 60° =866 Watts.
W, =10x100x ¢ 3 x COS 120° = — 866 Watts

Py =W, W, =866—866=0

5
# LA RBIE R o A — A aAmT
P =W, +W,.

RARAER P =P+P, 5 B P A5 J1 (Negative
power) BB P-+ (-B,) =P, ~ P, UABEH L8 » BE
ZENF (Wattmeter) FARIREN » HRA N » HEF
STURE » BANLGEEIE (Reverse) H Potential Coil 8% Cur-
rent Coil i —aial » KERNIABANZ S FREATA
P Z BRI IE » AR 2 IEET (Positive readings)SEEAe
e HEE RN > Ar o We R E SR » B A TR RS KR
B - KEEME 1FE Potential coil $1 Current coil 2>
LB » BV 457 B B o 0 S T A o e S
i o CARFBIMMEE N > AR5 M 7 B LEwi
RABEAN) HH > TSR HE » 3 Ey)&5)
—MEE  FASNTRE SRR TS o
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1.+ ZXMEIE P2 ok A Total-Volt--amperes 22 48
PLEBRAS R AP Uy » QRGO M » TR
Mk« e, A HZEEA MR- BT R4

2, %% Phase current il Phase Voltage f}E2:2 A LT

B AT UNE (AiE Leading Current B¢ Lag-
ging Current) FARAEIHESHUN » RS
(PL.=.5at¢0°) o
8. SHEHERSN  FEHEZ 6 1RZ Potential Coil
GRS (Cominon Wire) AIHEZ —iidF » TR
FIKZEAHKZ Current Coil L » St FEHMA »
SO PR ERE R RS A » bR St A RSy o HIRa
PRI T AR - | o
Bats o SERARVKBAT R
BHAATGH BIZERES T, B8 — 8 THEESHmS, 8
FHE + FEITBREN, & R—KFHITEER,
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#n §% R. R. Lawrence S5ih—EBinp :

To determine whether the readings of the wattmeters used in the
two-wattmeter method for measuring power in a threephase circuit are
of lil_ce or unlike sign it is merely neceisary lo see whether wattmel-
ers are connected alike or differently, i, e. to see whether the current
is led to corresponding cursent terminals and whether corresponding en-
ds of the potential coils are connected to the common line, If the wa-
timeters are connectéd alike and read up scale, their readings are both
positiv.e, If the wattmeters are of different make or type they may both
beﬁ placed in the same ciraiit to determine which terminals correspond.’
If the load is approximately balanced, the sign of the readings of the
watimeters may be determined very easily by merely disconnecting from
the common line (line 3 in Fig 7) the potential coil of the waitmeter wh-
ich has the smaller deflection and connecting it to the line not cont-
aining its current coil (line 1 in Fig,7 if Wj has the smaller reading),
If the reading of the wattmeter reverses when this is done, the signs
of the wattmeter readings are opposite and the readings must substrac-

ted to give the true power,

« Principle of alternating Currents p, 327a.
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PSYCHOCHEMICAL FURNACE CONTROL

tf X =

This rathar fanciiul title is uscd o stress that the
really important teature ol the metallozraphic method of test-
ing retlned copper s the PSYCHOCHEMICAL application,
Once upon a time, the furnaceman estabbshed his position
with his fellow-men by the nicety of his work and the rep-
utation of his skill. As furnaces became larger and opera—
tions grew, the foreman felt called upon to interpose his
judgement, and the furnace-man lost part of his individuality.
The modera trend is lor the worker to consider himseld me-
rely the part of alarge mechanisin and the ioreman to become
too .big to watch all the details, he formeny did, The skill
of the furaaceman has in nowise been impaired, however, and
he at his command simple tests whereby he can still produce
anything desired, It becomes necessary to check this mecha~
nical drift by suggestive methods and which will be mecha-
nical themselves, so that the human element will not again
fall down, All of this has reference to the control of the
pitch of copper as will be developed.

In 1919, it was found that the domestic wire manu—
facturcs required a different pitch from which other smelters

had produced for years, It appearcd that where the bars were
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to be made into very dine wire a different quality was necessary
than that which was satisfactory for heavy wire, althouzh the
quality required for fine wire, was also suitable for heavy wire.
This was not developed by specifie demand but by the met-
hod of elimination when investizating complainte, The whole
difference rested in the oxygen content of the copper. Before
this, oxygzen determinations were not made a rooting matter,
conductivity was considercd to be the rcal factor. We believed
that wire bars usually ranged from 0.05% to 0.07% oxygen
with occasional charges running lower. After considerable study
it was decided that a bar carrying 0,04 % should be satisf-
actory, and accordingly sct ourselves a standard of 0.035%.

It was able to produce copper of 0.035% and less
but was not able to maintain it, By insisting upon poling
every charge tight, the percentage lost by overpoling became
prehibitive. It was worked up a quick method of determining
oxygen, Then 1t was decided to direct the furaace operation
by oxygen tests, From the day micrographic tests were started
we have not a smgle overpoled charxze and not one has been
out of control, 'Wire bar charges have all been better than
0.0835% oxygen and will average a little less than 0.030%,
The oxygen content formerly varied considerably throughout
the time of casting. Now it 13 uniform, There is no doubt
in the mind regarding the pitch of the copper.

Fach furnace has not oaly a furnaceman but has also
a foreman or furnace captain who has complete supervision
of the units. Wheun the furaace is poled, about ready to
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cast, as determined by the usual method of observing the
ser of an ingot, a sample 18 sent to the laloratory. By the
time the furnace is made to pour, the laboratory result is
reported, If the test shows high, poling 1s coatinued and if
necessary, another sample is taken, I it ruas about 0.035%
oxygen, the furaaceman feels safe to continue to brand while
casting, while if it runs 0.020% or 0.025% oxygen no more
wood 1s uscd.  The furnace captain is {ree to have as many
samples tested as he desires but the routing is to take three
more samples while casting firstneuar.the end of pole. The
first of these three is tested for conductivity and the other
two for oxygen. The conductivity test with knowledge in
hand of the oxygen, assume the absence of deleterious imp-
urities and leaves oxygen as the only factor.

Now the PSYCHOLOGY s that the test very seldom
shows other correct coaditions exist. The jurnaceman knows
that his every move is heing checked, he can not take a
chance and starts ahead of time because a test is made hefore
he starts, he must ho'd his pitch beeause if he does not, he
will be caught, not aftcr the charze is out, but within 15

minuates.

THI' MICROGRAPHIC TFST.

A 3/8 inch cube is sawed from the sampie, The sample
from which the cube is taken will be refered to later,  One side
of the cube is ground {lat on a coarse grinding “wheel. using

the side of the wheel of a polishing machine which provides
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for the entire polishing operation. After the coarse grinding,
the edges are cut away so that there will be no rough edges
to cut the clothcs when {ine polishing. The cube is then
ground successively on two {finer wheels. TFach grinding s
continued until the marks of the previous grinding are rem-
oved and this is done by each time changing the direction of
grinding so that the new lines run at right angles to the
previous lines.  After the tinest wheel, the cube is ground
on a plate, rotating in a horizontal plane and covered with 8
oz. cotton duck, on which carborundum powder 1s spread as an
abrasive. Tt 15 next ground on a similar plate with whiting
and finally on a plate covered with broad cloth using the
finest rouge. All of the grinding, on wheels and plates, is
done wet and the rouze and whiting are hest mixed with
water and add to their plates as an emulsion, A different
plate 15 used for each of the polishing powder and the cube is
washed between each so that the finer plate is not co itaminated
with aoy of the coarscr powder, the machine is arranged for
easy changing of the piate. The polishing scetion should fin-
ally be perfectly level, of extramely high polished, and {ree
from scratches, As a matter of fact, a few scratches do not
matter 1f they are recornized and arc not nustaken for some-
thing else, the entire operatioa takes 10 minutes, The polished
surface is now etched with a solution consisting of equal parts
of ammonia water and 3% hydrogen peroxide. The reagent
15 wiped on “the section with a picce of absorbent cotton.

It is only necessary to slightly etch, and deep etching is
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objectionable as 1t becomes difficult to focus the mieroscope
and uatil the operation becomes quite experiened it might
cause inaccuracies in estimation, The etched section is washed,
dried by blotting oa {ilter paper, and placed on the stage of
the microscope. For usual examination, only day light is
allowed to enter the llumibator hut to obtain a photograph,
it is necessary to use an arc light, It 13 found that the best
conditions with a T0X occular and 16 mm objective,

Estimation «of oxygen,

Oxygen is present in refined copper combined with
copper as Cu.Q, The Cu,0 is alloyed with an additional and
definite quantity of copper in the proportion of 3.45% Cu.0
and 96.55% Cu to form an eutectic alloy, and this eutectic
is dissnlved in the balance or excess copper, The copper
therefore exists in three forms in the metal, in chemical
combination, as part of an alloy and in the free state, The
eutectic, naturally, has a lower melting point so that when
the molten metal cools, the free copper freezes out iirst and
the eutectic 1s eonsequently found surrounder or between the
arains of pure copper. A quantitative defermination can be
made measuring the relative areas of the pure copper and the
eutcetic alloy. For practical purpose, an estimation by a trained
eye is sufficient, Tt may be checked with a result as deter-
mined by chemical analysis. Thea the operator will become
so familar that he knows the percentage by sight and while

he will occasionally make an error he can usnally estimate
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within 3 or 4 thousandths of a percentage, As chemical
determination of oxygen is made every day so that his results
will be constantly checked. _
Sampling:— It was mentioned above that the eutectic
1s found surrounding the copper grains; this supplies only as
long as the metal is allowed to cool slowly, If the metal is
chilled rapidly, the whole crystalline structure i1s altered and
the eutectic and copper grains may become so mxed up, as
to make estimation very difficylt. Slow cooling is favored by
pouring a large size piece and it is found that a standard
ingot makes an ideal sample. To obtain a 8/8in, cube from
an inzot requires to cut out a slice and then saw a picce
out of it. If there is no sawing equipment which will cive
us the cube a test plece may be used. This is nowhere as
desirable as sawing ingot, but answers the purpose, It is a
small ingot with a very small bridge, There 1s enough metal
oa each side to cause the bridge to cool slowly. It is poured
and directly dumped out of the mould into a bucket hali {ull
of lime and then covered with lime. Ashes, ashestos or any
other non—-conductor of heat would do as well as lime. The
bucket, lime and all is carried to the lahoratory so as fo give
as long a time of cooling as possible. The small bridee is
cut out with a hack saw and becomes the cube for polishing,
As mentioned this test picee is not so desirable as a standard
ingot because the erystalline structare of the small piece is
not so recular and as the rate of cooling will vary, so will

the structure. After long practice, the operator becomes just
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as expert with the small picce as with the larzre.

Another variation which must be given coasideration

15 that the Cu 0 cuteetic like silver, or any other constituent
with a melting point different from copper, can segregate during
cooling. Tn sampling wire bars, eariched zones are to be
found which aifcets the sampling. Tn an ingot or test piece,
the scgregation 13 too limited to affcet the cube, but it must
be remembered that the arca under obscrvation is extremely
small and can vary from a neighboring area. To obtain cor—
rect result, the specimen must be moved.
CHEMICAL DITERMINATION OF OXYGEN AND
SULPHUR.— For completeness, I am describing also the
method of making the chemical oxygen determination. It is
very simple to make a sulphur determination at the same
time so a description of the two goes together,

As has been previously mentioned, a standard ingot
does not show segregation of oxygen while a larger section
does, when sampling a large section 1t should be drilled clear
through, but the drill must be run so as not to overheat and
oxidize the drillings, When drilling the ingof we start with
a large drill to remove the surface and then complete with a
smaller dnll.

From 40 to 50 grams of drillings are divided between
two 4 in, silica boats, The boats and contents are accur—
ately weighed., They are inserted in a one inch diamenter
silica tube and placed about the centre. The tube 35 placed in

a 20 buraner combustion ifurnace and coanected. 'The eads
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of the combustion tube are closed with glass tube inserted
rubber stoppers. A copper water jacket surrounds the silica
tube at the ends to prevent the rubber stoppers {rom gctting
hot., The combustion train starts with a cylinder of pure
compressed hydrozren cquipped with a needle valve. The gas
passes through a U-tube charzed with caleium chloride, then
throurh the com’ustion tube and imally throush a I in.
by 10 in. tust tube connected as a wash-bottle and filled
3 /4 fuil with an ammonical cadmium chioride soiution, In
order to save hydrogen and time, We connect two such traing
in series and conduct two combustiops at the same time,
A tream of hydrozen is passed through the cold tube uatil
the air is completely displaced, obvious cousequences aries
from lighting the furnace too soon, the iuraace 1s heated to
its maxmium for two hours, The furaace is then coeled by
removing the tiles and the use of air from a perforated pipe
over the combustioa tube. When perfectly cold the hydragen
is stopped, the hoats removed and weiched. The sulphur
found 15 deducted from the total loss in weight and the diffe—
rence 18 oxygen, Because of the absorption of hydrogen the
result is about 0.01% low.

The cadmium chloride solution consists of 10c.c. of a
1024 cadmium chloride so]ution; 10c.c. ammonium hydroxide
and enouzh watcr to fill the tube to within 2 k- in, from the
top. The hydrogen sulphide formed, preciiitates cadmium as,
CdS. The coatents of the tube 13 poured into a 800Qc.c.beaker
and 500c.c, water added. The test tube and delivery tube are
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washed with(1 : 1)HCI and additional acid sufficient to make
800c.c. (1 : 1) HCI is added. The solution is titrated mmmed—
iately with jodine, using starch as indicator. A blank titra-
tion with equal quantities of all of the reagents is made to
deduct from the test. The standard lodine solution contains
4 grams of lodine and 7 grams of KT per litre and Ic.c. equ—
als about 0.0005 gram of S. The solution is standardized with
any standard reducing agent.
H,S--CdCl, =CdS+-2HCL
The HCI liberated is neutralized by the NyHOH present, when
the H.S has all come over, the solution is diluted and HCI
(1 : 1)is added in excess, then the reverse reation takes place.
CdS-+-2HC1=H,84-CdCl
A considerable excess of HCI is necessary to completely
dissolve all of the (CdS. The volume of the solution shonld
he very large to prevent the escape of the liberated H S.
Also it should not be hot. The H 8 solution is then fitrated

with iodine solution.
H,S+T=2HI4S.
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tion System), U fERKEETE WIS St ALk 7 > £
HEBBWIBRLE At (Compression Systemv), i fy Hols 2 Y8 i
T BALIRPIR A T 12 0 IRBEH o

B T

&5 — RN HUGK s SR [E] = SRR ER » SABE R
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WEFHERE: (Scruber), 8w xR oETRE » B8 kik: »
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FMET] © R IR MG MR 70 1% 0 AHE AT 0 TEK
""%ilj o

RAITAE TN » HREY » REHH Rt
JRER o SRR EE VISR o R AT o (RAS IR R A
BRI S g e (Water-Cooled oil separator and
filter).

U B iEs (Condenser) M ARAIARRS — ik » IR
H MR RHIBRGE: (Receiver) N » B3 R EGE T RIBTHL
JRISPY (Pressure reducing valve) %548 H1a0ER 58 1% 600
2R 700 5% » PR W RIRRSRE IR IR % » AR
AL BELE e Hivh 185 (1.iquid Cooler) Vb BZAE 75 P (¥xpansion
valve) BT 2 o WA HIEERD (Liquid Cooling gas) 0]
PG R S SRR AL 1 o WA — R LA AR Bk
ZHRMIHIR A o SRS Z UL RESORZ BVY T o S
rrild: (Totereooler) HISE P RRIVTHERS > G ABMIRIE L1 BR95 1
o —Hh I B IT WK MBI E L H 8 F B2 o

L SHEE RSN RS ] BRI Pt OF s 2RI R 1 Fi ) R 1 B
TR RN 15 5 85 - B DSBS 70 & 90 8% > Hi—
RIS TR 1 55 P8 T ARG AR [URR 37 » 4 TR R T
300 653 850 &5 > SEUH L HSHOGEN ST o S HEm
ALY > O RR IR R L - S FRRRT -

AE AR BT — R R 2 R — T o (SR
HI{EE - FEE MBI T » THEREMGRENRNTHE 5 6% »
A & 55 J1 R A — SR s R & s 4 o
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MRS (Mixer) RO SU0S BLEA SR Y » A
H.7E T RER A A R AR E R A BRI R4 Bk
M HIZ R B R AR » PTHR AR AL IR R HR A
2 o T E b BERREY BV 2 RIERR AR
& (Snow Machine) N2 7> THNE 72 b {7
R E > HERME 30 ERILCHNERE o Mt i)
BAARE B o AR E — AR TS FUB T 8 e %
B I AAE (Cold blow-back zas) WGBSR —8 o
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REFE ORI LAY O7TR AR EISS. 14), HEATH
AL B IR AE—2 » B ET 58— 2 8 mfE
Rar 0 fdt—A > IWEA %R SRR ot o RS ER
SRS RIS Zoc— £ - RGeS e 4 2R ((2000 x 2. 10—
800x 2, 00) x 320} =832, 000. (xm4-T A=A _+H) o
KR BAR R A RIEE =001 TR > TEthiBh - AR
RBEATH » AT =00 » BT — T2 TEARTIH - i,
FEATERLZ YR A 800X 8320=§246, 000. B4R EIEAL
FROEK » PR SUR > DRFRTAES]Z ZEA TE A 00 3 5 M 4R L
AL o

R EIORSRIZ o WSR2 ARERAT o {0 JERT SRR A
DB o fMEM RAFEARMTEGA » EABEARKZ LY
B KR » SR8 E » Ik FJHR
AR B FY o AL T 5 Ly A TH SN » T RIRB AR o
SR L R HE R B TR B R M IS A AN -
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BRA—BRE IR ARET

BY WILLIAN J, RYAN &y

B BMAERE R EAFTR 2 A D B g
SRR (Yeed water) BifZUPgeml > i —$RH o
AFUUTHIKZ 5 WAL R R B b2 7 at
PR ERCASRZ i - BRMARBERZ M 2 &
B DR ARERZ -

4w
ﬁﬁ%ﬁaﬁZiﬁ’wﬁﬁ%mﬁﬁ s FlZmF

BENHZIE
fn . (Total hardness) (AN SREEE ) - o 160

e (Calcium hardness) ([ IREESS)------105
S (Magnesium hardness) (j{uﬁg@g;@) ...... 54

ig¥i - (Alkalinity) CAnBckgss)------116 |
fiELE®R  (Sulphates) | (511 804 )-eeeveme 62
FAH (Chlorides) @(1 9 REEICTIERe 12
&4t 3k (Carkon Dioxid) (ANCOz) «vvevee-e 30

etk > RERMHE ﬁlﬂﬂfﬁﬁéﬁﬁﬂﬁ}ﬁﬁk
AR » BATEE o

Ak (Lime) KEE4T (Soda)
ax UK AR BBEIT K (Soda—ash) DI%iE (Cold—tres



2 £ £ T & & _%
atment) I » F—TInfiy (Gallons) ZKFIFEMMLSE
MEXK] (Commcercial chemicals) ZFEdy » B3R ZIMT ¢

MR (2.3 % THALE)
BR=Z2 s

_ 116-+54 + (2.3x 30)
145.8

=1, 64 & (JLBRE MR KE 1000 mfHx)

e SRR — e
BRAT K= 55

__160-116
113

= 0. 39 &g 1000 Infsk
AR EA AT EE  (Lime-soda  softener)
o QAR 2.3 x THRA R 0 BB TAR > MR
ST » AN 5N RIS T AR
ik o
B KRBT AT TS (Interaal-Treatment)
Maw b > 9T Bl 8RIT AR o ERER R IT
(Deposits of hard scale) FiER2 WREEIT K » v HIEERR
ZE rHRHE 2 UEK (Blown-down water), ZERF ST 0 DG
it o

Belg-ER (Phosphate)
21 Fbkmh— o (I'ri-sodium phosphate) 7RI Y: »
i EALE TP T Vg



Lt f[K—BRN—RIT FERET? 3

_ CHam o qn B 15 x 2.6)
' 120

_ 160x2 5
120

= 3. 33 B 1000 ity
SRR — 84 (Di-sodium phosphate) i E.> & }

Y AR I X 2. 38
120

160
MR -5

= 3. 18 #45 1000 ufe:

BEF 44T (Tonic Analysis)
Rk Z 54T » FTHALERAT 2 B1R » TR &k
Ak ZaH o FREDEET AR Z T |
BEEFZAYN  BEALBSZER

1 TR 42 2.1

BE i, ceen 13 1. 07
s PRI P P PP OPPRPRITRRY 17 eeeen
EBLYREE (HCO,) 142 2,33
TRELEE (80,) --veeeneer 62 eeeens
BAGH) (1) oeeverennennns 17 eeeen.
~SALPE (COg) -eee-vvee 30 1. 37

S RRIRLA B8 - MERERZ AR » A5 —
BT B AR 2k t o PERSS - 8 - BRBEVRRER =



¢ £ £ T =B & .

FALRZ W BT ORBEEESZER - S
RN — BT 2 BMAZEY n&’aam;ﬁ;ﬁ&;z
B MWARESE > ENATVR K RERIT IR Z B o BOLSRT &
B EREE S LAMEEEEZEREN o
£ |
BEAIERE > FRZERE 411 CURERRE K
BT 58,
BEAHBIR » BB K » THFREE

£ 1000 imfE/kPraE2 BME K B
(Rt R AN SR B2 R+ AR SR XERZ SR

o

AT U RARK BZBRE
_ (2334+1.074-1, 37) x 41.1
129
=1 641(@% 1000 mf
ﬁﬁ%mmﬂﬁﬁﬁﬁmﬂrﬁlﬁﬁﬁm%
g 4T

AT HZ AR
ﬁlm0m%$W%%ﬂM7ﬁw

_(BrERTECEE ﬁﬁ&éﬂtﬁﬂ)xﬁﬁktﬁ iy
120

%ﬁﬁ¢z T AZR



bt BR——BRN—KIT FRET? 5

e (2144107 —233) x 53

= 0.37 FE4g 1000 Ifay .
peiE s R i B R — AR B RS HT A .
BeRb =k
MBRZHERZMORZMT -
B =R 2 KRPEIEELZ &
— (£% % 0. 058) -- (& x0,087)
= (42x 0. 053) -+ (18x 0. 087)
~2.33 + 1,13

=3. 36 #ERE 1000 ity o

e RG] — T Z I E MR > ERZPHIBA > A
ER AT PR RZ A EH o

BB EE > MU RN 2R E R RiTE &
ZHIRE AN » RRBIH FARPEE TR Z L RER2 &
T H 2 IRER PR B BRI SRR IS ) - RAESTE L » Pk
frBgEm B4 > BEALIET > THEE N & TR
EL °

FRZESER Z M - SIERZERX 0 FEBRa R
(Combined Forin) 3 o RIAFEIERRFGZ 8T » BRIEIRAREE > I
RREE TF A AR M Dol B SRR BT F 2 L o BRI R
fE% » WEEHEEZ T » BRI A RE R 4 o

B DAY - BRR R BRI 2 U058 - AFKE R R Ok
ROLRIRIK - A TIEEBREH BN > AR
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R kAL - M ses: (Exteraal-Treatment) €
BOEE o (BN R DV LB B B o

H 1932 £+ A2 ““Power”,
J5E ¢ Lime

Phosphates——soda  how much ?
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B¢ f§ MOL

L. F. DA\WSON 2% 13y g

.5 THEfM B Process FEngineer, ﬁﬁﬂ}q&ﬁ{?{t@zgf
B oo HERRBUT A MY ToMErh 2 BB > (2 RS DLt
X o BFEE - R BRI UM (Power Fngi-
neer) I MEB MG L > ARIBEHRR > BOTDIBE s
B MRS AR R AR A

Ao

E

Z

z I 1A

# e

w380

£ e

N 3% ’/

3

* ]

£

#355 '
3 4 5 60 70

WO o ()
#1471 ENIEH SR BERRZ I TXR

PEEM] —5 ) LIERHETE » B CReEH ) (Pound
mol ) Z& - EfE (FM>#% &) HESZoyas
SFRATE W2 — TEE) o flm— 84w (Co,)Z 55
Fath 12+(2x16) =44, BB “EAL%K > HEES
455 o —BIZ — BB (CO) B2SHE » —EEE > Kk (HsDY



4 £ % L & 4 Bk

R188; > B2 4 (Oz) 19328% » —BEHFZ R (N2) R28
B —MEZ B¢ (O) BI85 - A — B2 — AR &
e » H— BB BEIIR1285 -

R[A—BEZ _ALRNZEBR —BE 0 RE—-RALEK
B MR T 02— B « FUMBZHEAR (Simple Co-
mbustion Formulas) PIsREEHE > BIMR ¢

2Ha+0 = 2H.0O C+0y = Coz
* 9Mol4- 1Mol = 2Mol « 1Mol+ 1Mol = 1Mol
2C+03=2CO 2Co0+02 = 2C02

«3Mol+ 1Mol = 2Mol * 2Mol+-1Mol == 2Mol

» E RN ER Y A E LB o

A LA P B — TR R (Volume), B/ E
SRS (True gases, g1t 2,02,00: JSEMEAREZ S02) 248
IR o I

BAESEE H BER—EHE  FHBRD »rmEML- 8
REVGEIBIIME o L, Avogadro K2 ERBIRE —
— [AEE—BSRBAZT » ABRRNS R SNz 4
Fo | BRI — ERRZES » SHEMHERT (Particular
gas) Z —fln-FZE =XKL -

fRim 379 SRR Z ALk o AR R

T > (14. 7lb, abs, 60F°) BRI o FEBIEERZT » 379
MHRRZA > BIRS2E » —AALIE28 - HH2EE (
Total Weight) W82 HIKILIE YL o BfE—EBR N il
BT o THIRRE—EE 8 (Mol Volume) $HB— 8



P . 3 i 3
(Constant) SEEUENE 379 W HRR » KR 15147 1b, B
JEE 60°F. |

M 379 Z Yifil 0 BT TR A

PV _10.72 .
Wro oM (D)

P =&} (LB. Persq. 1n,, als.)

V =42 (Cuft.)

W =& § (Pound)

T =A% (Fe)

M=5¥Fs

10. 72 = FUHREZ WK

ERE A=Y - MeRA RS > 8955 B 5%
BHE > Mot 7S SRR A1 R 2 o |

Fedth o 3 VS —EETH R (B V). JI W B m
F% > AR BIRME |

Pyvm

_ P .
Vm=10, 72F e (3)
AL ATEIE RIS T » AR BT EARR (Mol Volume)
Y RTH A+ B ol Hh B R BRI R LA
REHEZ B BB BRI R o

_‘r- - B ’5}_"‘5{___} ees




4 £, #F T & A i ek

. Al h*ﬂﬁ“ ﬁ ............ (5)

B e B (Mol comy utmou) . AT RERR TE Rl
#t (Gas fucl) RAHF (Flue gas) ZURZME » A RBER -
BEUEREA > AR - R A > B EEEE (Gas Fired
Boiler) 3t ST Z 3R > RATH - HpIFAREE » i
AN Bk o

AR L M ERARAMRT ¢+ (D) ?E‘@ﬁ’: ( Dry
Stack gas)th Z A EHIK » (2) RBAA & &REIBOK 7%
SR NS4 (Supirheating) Z#higd: » (3) KNASERRE
(Incomplete Combustio ) 8 grdik o FR A LBBEZ
ZERBAZIK TR RZ Shath R o L a0 TllE % > 3,
AT R SRR 2 o

SRR L #HER

R — BN R AP #EBUR Lo Bt AT

# s
Li =M;S (T, =T )------ (6)
M, = HEERFRARE A BRI E ZSOMSE R PERE B o
S = MR FHhH (Moleculor Specitic Heat) (4
RHERRZ R RARFRZ BENRZ T » 4
CHZER - HIEEHRT 10)
=MFE R 2 W (F°).
T, =N » sREIGBE S, 2R 2 B (F.°)
M, (EHEREAME (Carbon halance) i » KL 2 5



® =N . : ] - 9

ACPR SR 2 3 0 WOR BRI B G2 b RN RE
22 0 MR 1 2 TR 2 MU e, » R TSR A% o

D PHMUSTIE—BALPOR T ALY o KRR — By
WAL o iR o Bk R EAD
(Hydrocarbons) » JLARMEH » SABETEH 2 » DIty
FARPZRZYELE o MTH (CHe) F4HTHEHZ Pt
Bl (CHOGH—BEHE 3 CHR (CoH) & f ZHE 5 2
B (CoHa) Py A HEHE 3 ZRMH(CO2) K — %R@ﬂﬂ)
A AT — B2 BE > BRKEHE o

ARt e R
CHae-eoneen- 77. G2 COQaeveen. 10. 0%
CoHg ++-18.6% OO oo 0.3%
COyerverrere 1. 245 .O‘i‘””' 3. 2%
O sevvennes U. 29 N.,.._....S(, 5% | |
N;AS% 160. 0% V‘“‘h‘“ﬁiéﬂﬂﬁ)

100. 075 {—FEHE & B kL)

SEpEHE CHL POEE —E M2 5 BN Cally 2 Pﬁﬁa‘é
Y 0 BPEHS COE A~ e mﬁHW<%ﬁmaﬁm
1.162 JEf > JLRIT ¢

.. (1x0 776) -+ (2% 0, 1%7)+(1><0 012) =1, 162)%@;

MR FIATZ 5 15 COq M COs EAIZEFR R TE

SRS 10, 8% BHE—BERTRA P& A 0.103 BEE 3 o

R ZIK o BEARTR AR 2 BT 0 IR
%{ﬂqég& (Dry -f]‘ue gas) ng}_ﬁ,
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(X) Mg =1 162-+0103=11-3%H

HIEY AR RIS L2 20 Ra (Dry stack gas)Z
#MEHE L B tou, U—BEREEZ & (Heating value)
Bz » B HE 23 > 8 —-EBREZ 34l - T Tl
R Z AN SRR (MO1 VOlume) w2257 JER K
o HHRBERERKR 60 B RBEHBRNKE 147 5 JEER
BIHER STO L R » WEFSZR
- REBBER KL R Z RIS BLUINBEZ 2 S i gk » W]
DTAKZ : |

Ly, =18M, (10906 — T, 4-0:46T, )ereruss (7)

18 = KzZHfin

L. = Pigdjasm —Eigmort s #vandiil > B toa,

Mw = MRS KRIETZ B K R — Bk

R BB o

T: =FRRE(FHEK)

T. = HERZRIE(FER)

R ARSI A2k » FEEWS o k2T
D2 BB B A FRE BIR > BN REE 2 e S A
IR IKFEBZ ER Y o 8 CH. o] T EE 2 /REH, : C.H,
WHEZEBEIRER 3 CH. 5T —EHZ kXA 3 CH,
AT R KTIRR 0 eRBEHE o |

B« PLai 2 B8 2 HE AT A » AR E RIS R T e
K IEAMES : Ma = (2X0.776) +(3%0, 187) = 2. 11 K&l o

AEHRRL > RBHSA § HIEMRDEE YR



oM » | ‘ 7

S22 HBRRER o
RHERS A “ﬁﬂ:ﬁzi’ PEHER

A m ARtk » FRASBPRZ R - 4§ —FE
B—84bpec 2 28 1219008 t. v, HE-FE1 28, Bp—KE
WMz —a8fpch i 28 Bz —H ALt -

L. = M. x121900......... (8)

L. = SBEHEARIBE L 8430 » B. t, u.

M. = BEEHMNRERARRADZ —S84bi 2 s
OB

FHOHBK RMRZ a0 0 RIEERBET& 2 TR
SCZBEHY > BIATSRTG > JUECHT T HERAZ g
I o HIRRESD Z —AftikZ B 5% > BlafREM, 2 o

%+ R B RO B o BERE TR A 11,3 AR
Z WA e SR A 0,003 BT 2 CO, g i
REAY - EBkERe » R 2 —dAbye 2 BERE i

M. =11.83x0.003 =0.034 K3
FARX » FEESREY 2 SR % L, Bﬁﬁ
4140 Bt w. o FHE 2 » B HAH ggjﬂﬂ;(])ry-fras heat
Loss) —fih Pl i .2
oo .

J%ﬁ‘ZH:Z*? » AR Z Je2E » SCE RSB 2 S % »
TR TR » TUhERS & T a8 ) £/4
5o 30 EA o (BAE AN > RSB TERLr HFRR A
R -




_3' £ £ T & - 4 o R

FEFETERARTIT AR R G U i ik R o (RIS > 4
- AR RSP Z AT (Varbon bﬂhﬂbt) ff“,a_ EH:I L#
Tfﬂﬁﬁ;lli&&ﬁi’ S

B 1 1A L Y R R i‘;’l‘/ WHRIEHY U’Jlriiffii;ﬁﬁ
2}»@} (Nitrogen balance) st » MG P2 g8 (Nitrogen) %
F BB IAEZ R - DRI » ZBREH % 25
T RMEE A 865 % RO 4 o MMM RGBS Z B4
AR RS 79+86.5=0. 913 Al o .

BHAEEE lttﬂvf}&*hzlzﬁf » M T4 )&fﬁﬁ/m
o .

ﬂﬁum » BEKE U IORL &1L3%m7%Mﬁ ilJker
PEWEARL Z Bk E 11 85-0. 918 =12, & PEH§Z BRI W
Ko '

BRI Jass |
Ml E W HEER » H%L@/dﬁﬁ g e
AT ¢

| BHRTEER
BEH o MRS
CH;, ~eereenee 776 % COovveenmanninn 10.0 %
CyH evnenerne 187 % 616 JETT T 03 %
COy srorveens 1.2 % (). ceeeveriinn. 3.2 %
B0 ETTICTIERIOE 029 Ny ceeveenienns 386.5 %
Ny reereeeenens 2.39% -

1 14.7 ﬁ%Z%@%IE?]& 60° LRGBS BALJTR



BN M . o 9

R2Z &R > SAEE 1128 Btu. {EAMVEZ 2R B
RER 90 ) - EEFSENZ R R294°(F.)
e L 60 B > MR ) 14.7 bR BRI )] 2 AB R »
KERHERR IS ST DL R o
(5) Va =10,72 (604-460) +-14.7 = 379Cw. {t, per mol,
BB A = 1128 X 379 = 427,500 B.tu
B —BEWMRERE T E L SR BE R = L,
(6) La = MaS(T. —-T,) |
Ma = (CH4+2C,H,+C0,)#kk} + (CO.+C0)
A, .
=(0,776 + 2x 0,187 + ,012) <+ (0,100
+0.003) =113
La =11,3x 7,10 % (294—90) = 16370 B,t, u_
BEE S = (16370 X 100) 4+ 427, 50U =3, 84 ,
§ — B BRI T A Z IR AR = L
(7) L, =18M, (1090,6—"1. 40,457, )
M, =20H+380,H, = (2x0,776) +-(3x0,187)
~2.11
L, =18 x 2,11 (1090 6 — 90 + 0,46 x 294)
= 43150 B.t, u,
BT 4 H = (43150 X 100) +-427500=10.1%
K fi —8AL Ik 2 $55k = Le
L. =M, x 121900
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M. = (CO) X (AR X)
M. =0.003x11.3=0,034
Le =0,034x 121,900 =4, 140 B_t, u,
BT 2 E = (4,140 X 100) = 427,500 = 1.0 %
ZES 0 BARY > BURZ bk | o
M skt g8k (Volume . Ratio) F48 X Krp »
ERBHER o I e — R g T4 11,3 39
TR o | o | ‘
W —RRENIRES 2R > MRS EHEEHE > WL
86. 5kx 79 BEG o JLHIR 0. 913 o 7O fRAS A ZRA P2 10K
Ao 86.5 (RAKEMRETHPZHEE % -
B — PERG BN VLI T 3 B BA 22 502 B8AK » WTEl -l I
2 > W11 8+0.918=12. 4.

FH 1982 £+ HigZ “Power” o
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T. C. Crisenthwaite 3% B S ikE:

(WFH “Civil Enginecring” 309 g, [ “Two Hinged Steel Arch
Bridges.” )

)‘L'Dxﬁr BT SUE > AU ENE T - (ERM N
AR !zu MEaUHE - FOBEZ — U I Al BY wTE i 3oy
) o ’

H Y AR R 2 PG o JEAE i WrEh W Bh
1k o #ERTEALAGE - S EEE ﬁ}ﬂcﬂﬁﬂZﬁJ °o gt
K o Bl AN

(1) B33 » (Plate Girder rib arches)

(2) _‘;E,l;jiﬂ-;\, » (Lraced il arches)

(3) P5PEEEs » (Spandrdd braced arches)

(4) &5t 0 (led arches)

SEEEREE » BB - MINA 2 G - ML o e
FReR > LRURR N (Horizoutal  thrust) JYpy% s issis 3 »
Hogme s MR W FE3EL > JUERLZ N EAy o

RGBT ¢

()= o (D) BEGHHEK o (o) BIFEHN=F8 o

AR o AT o B E MK Rk
A B RE RTHRAE » MRS » RIS AR



2 t £ T B & W%

yi
PEAAEMRIAD R 230875 - el e sr e BT B = 5545

RFELL K o

A2 TR AU AN - DG 2L
AR AT 2 ERISE (approximations) » R 3kRE 2 10
o

B9 > FEEIERIAES R o B R R o 3 24
RS R BB o o BEEHIERUHS o BERR (T HIBBYE -
AR - ELRESIERKRE > RimE) - B iTRes
WSS » B — VD ECHR R P — % o

WREFALISE » BT Bl » B 23U T BB SR E
2k AR ALEN o Eoa A R > FRIE] o fEREST
HEA P > AR BEA K 1K 0 BB ¢ BiBL
HES A2 FIE AR R o

Dt SEWIEE » RRERIE R ARG BY 0 RIRENREEE N 0 K
BN MESE > RERmEEEh R W
MMEAEA R BRARHER 2 Kb - SR 5 e
3&0

RERBNZRERRMT : —

© M,YDS
J

Bl o

El ™ EA.
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Al = FER N
VoSV BB EGHEN N
M, =5 E 5 (Free bending Moment)
X = HAXBRERZ PR LIE - B2 kATt
Y = QAR E R — B FE T
DS =iy E—/RERZ £ > Mt (Ordinate)
F - R R
I =1¢ DS —Eest Fatkdh o
de =P 2 HRR
G = HESER S SUK T UK Z /A
L - kR B |
G 0E2 Y T FOREE R KRN s 2 0 o Wl
ZRRRN % > Helh e 2 W% o
— I > B A A WA EZ - ROT
Bk —H > RY BEYC
f MI'YI'DS

= yms

v 1
THIME gL AN > AR — T o — 8T Wk
17 €1 By B A 1 o
i b2 4TS E b2 e E R E Rz
17Kk 258 8l (Displacement) , 483 A5 1 H— G _b 2 BAT K
& ELER 2 MR K EERE) o



4 £ K I & X et

B T2 R o AR ATEM f —
C 1) HARRY AR -
(22 E—BeZ Bt dh et T Y Teseeq o
Bt — T =$bathdh o
¢ =4 PRAEd BT — BEEOK A PR Z
4 o NI+ —

>
H - -5811-]_ (K —2K -+K") »

HOEDh — R A By Sl 2 — KD A 2 AR
RIFIE > ¢ BT o

P VAR R (e PR A =Bl KT KRS A H 224> &
PR T —

K H i
0.1 cr-vrearenicananians. 0.0613
0.2 cireiiiiiiiaiiieiiannn, 0.0116
0.25 oeveieiieniiian, -0.1392
RS T 0.1588
Oudiceereeeerianennnnnnnnns 0.1860

-H YLACER B — B LS r ZBME o b k2 R
REHL > R — T AR Z kR > (T —8E P /el —
IEREKLZALE » YRR 2 Bk ) 35 pibn e P 852 tiiE

PR

r

ARG B2 -2 IR EN R 5 iR




et % & ®/ # B b

NORE 2N ED Wb o AN YRR VA Z R T A o

M ARZ + —

M = M, — HY, PEEAi(C—28Z a5 lidhns

M, = Aefil—852 B Bl §ha

= HIRH

Y = AU IR E LR 2 ARk Rk

i 8 e N

(2) WERER

(h) JEWMZH 22 s MFh s so S8t » A0 M, 2 4% 5 ¥
PR & fEBR EAT R - BEE 0.2 1, iR 2Rl $h & o

(¢) WA U, fefifE 0.2 1, —BY > pra-si#hg
W Y.

() FHEHE (o) D) BAZE » WERRM —HY, #
W2 EIE » FEM N SR AR 0.2 ), it gy
FeZzames  {EHEAZN=2ABEEIF » A0S
|

(e) ) (D) & > P Y — /R ZEEISER - Akl 0.21
BNER & BE 2 E N R B AR o

ZSHE L Sl R ST RY (|

(a) 1HEKFE P AE 0,10, EFER 0,21, BYPr A 2 54 Eh
15— | |

M, = A ENR =+ 0.1Px0.81=10.08 PI.

HY= JgEJ1%i= —0.0613-2- x0.64r=0.0392P]

M = -+0,0408 P,




6 2 £ I B & et

(D) MEXFTLARL » kB P 1 0.21 B5 > # 0,21
s A2 BB AC AN T
M, = gdiEfidhh=+002Px081=40.16P],

HY = N4 = — 0,116_*}‘- x 0.64 r~ 0.0745 P1.

= 1-0.0855 P,
M Eh 2 R ';'3 ”i‘ﬂ Z RIS ER o ERATE
2 —ER B TR VORES © i — R E o A — e
T BTG RR A EE , SEEINT A 2 SR 2 B — R
FUARE S B RS BHAGEE L) B
P s e 2 kil - UG LS — BRI Uk 2 o
$8 o
& = BRSSP 4 & — WIRRE & BRI ARl s
o JeE e s B m?’lihn Pl it » sl eadmeiidig -

iR 1 (A xial thrusts)

Y- A S (T 255 > o2 op iR gy o wISETL

Ty —  T=Mcosg —Vising IEKE )/ CHEAT o
=Hcosq -V sing EEHIIPLIEST » Tk

2h2 WERR A o

SAWV > JEFRAER TS BSHEE » RE H RN A
B 245 0L - RUEER 0a b o HUER AT —2h 2 PR
71 FBENHERE oa b e SR BRI » MIHATHIIY L E R
=L COsg
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MZIR R, BUTTRY . BEETZLSREZENBEEZR
%, ETEKAZIR SKEES RESZERANDY RIBGKER, il
BIERAZ o DR A Z BB, SHBLSTRY, ERELE IS
EW> THEILE BN N, s, MR AR 2R R .

ITRHLES ff B REE LM, R AN BEUPESSEH R
BlE B2 BRI BERE R

V" ———
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BHZFRER FELANLZER THTRAS-BLZRERE &
BRUHMERMZMZI R AR LB, PRI BHE LR
BB RITNBANELSQERR MESTL WS, RAKRLH
HERPEEMERE RN BNEAM. DEADREZBR E)SE
KRR H o 2 SRR S T B0 Fee '

m AN
P3N

e RAR) WRTUNBE, ERNERLIRENLRRE— 5
BBz (AR A, EENEAROREAREM, RN REEEZEM.
U Eiddmitd; ATHRELSHRRHAVEBER Y, EBNPAK
B RHBHERRAR HEREE.

ETERERKAFFEA BTN WL I, WEER N Es
M, BEDEFETERM . S ERFRFE Redlichia;  ZAHERESL T K
% TREHHESARERKEES2RG. RELRD LWL HWBX
B WEUMREATBREKAERE ARBEIHERLEBRERILAR
A | N

TERARZRAVEESE S hPERENSEHKRKE, Wi LERELE
REBEEE ERKEANERKE ETEMCABEE ThEREn
HE G Z EBALNI2EERER.

EREZEY EVE—THEHESH XPEFZATBE=ESRBEN,
MU= L BRI XE2BERTEDY HEYBRGE SEELADOHZ
Bife ZXEDBERERRBAEAZAY EBEARZERESG. BERBE
REEEZ &Y. BRIINNNY. FAARERLZRKERRELZR. K
BEEE. SAERUBEHAF REHAFS JIRBESME LS REAE
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2 Volborthella [, Conularidae #iZo MK BIBMD R, W UHK"E
AT RN o PRNULNRE Eurypterids — kG5 B 6% — &
. M A R

KREHWESE, THwRDYZREES, R, R MK
ZNE, e DA SOMREERTAYITL; HPhs kw
SRS A B KIS DTRG0 015 TR T Wi,

HRMZ AW, BAHE PSRAEHANRSZN. ERRLRZ,
NRMZ A WG BRYIZS, AR RRRERZTR §NEFEE WK
Wi HREEN RRERALERTFEARR.

RERAZWERLTZ, RBEZE BUBRZHY, WHHR
o EMHEFRAY, JARARIZN e RIS B 024 B R R %
Sl RRRERZA LY EEFEGE L.

MIEREZ BE —EIh S S A LTI S 2 e, BED
BHZ N BAMER LR BRE LE2, BRZSEALSHBER LR
OREZEES, TR B2 S E R . |

B RNA W % B2 PR IR R A e RISUA:
2HR B, RREAMHBBEAZA 2R, HERZ AWERIUR,
BRS04 o |

MABES, LA il S 5 B A BT Mo AT BN, L
SR B LI B~ BB L

KRR, BARRZAARS, HERENMBZIN TENKRY
Bt — AR RER . PRy R R R s R 2 AR, R
BORERR, HHRER L2 BN —E 2.

BUERENZ 4, Bk, HEXsk BEHNEBTENREAT,

ERMRTERF 20, HERS B— kT8, DTRBENAMNZSH
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fiShRE, SHERFIE Ao Wl M, AW ARG, WABE, USRS
RZHF e RSRMGZNR, BEY R RS2 B,

TR Z i S KIENEL Wepdln AREL, REMN
BEA, YrASEBE FRMIZTRNGR. BRENZ B, Rhamy Ry
Wi, SRR LR SE R R 2 B i SRR B{BRE
FElZ T BAREREREEEZT .

RRFBIE B R TRE— ST 4. B BIK IR
SRR TR~ I, RISV EEA ) SRR MRS e A
B0

R AW RERS B — eI, FTHRE, LERNAE
REE.

RRFCHERE ek BAE BTG S ROME L I BB KGRI MBS, B
BEWo TRBEM-LICME TEEECHEILE,

PEAEEAR Rk
Y FHIgH
FirfAg—E
FERSR
Balig sk B
o2 QLY
PEIRR
B Ly
SRE
TERER

T



w——n b B oM B i R 17

B
y AESCa
LR ZARARFTHBE, 3 TZE:
5L BAOEASOK, EHEZEBER.

EERE  4DAER  BIEEERD WKERERS BRK

REFK 2 BUE . FEE 185 LR,
CERE SBINEYE  BRETEY SEKGAEKBLSXEM
o BE¥ 46 &R,
2AEEKY  BARKERREKEZER. T
¥ 106 &R, P L& SEBEILESR,

TEXME 1LBEEY SAROCRSEES, MY WEEREK
Pe REGRENFRZ Eo HH 150 AR,

FERER ML ERR, DRMELTRIBLSRRERS Thdi
REZEAER SIKEXEHRA. MEUEEE LARENTR 3§
BT

ERRE S EBUR  SESRERKASNUE, ESEALE. R
Bl g, B 1000 4R,

LEILE BHUEAEBRVTERKSZEIM. BH 60
BRo RRERMERNIZDRIER . B HEIESE DT
FERE 3. Wil
2,

TERE 1.EER

FREBZERT, BEEE REHEH. EEUT—5 LRES
PEYXENEARZ L. EIKUSTRARKLRL L, Ol NSNS
M) AFEGREERZL L.




18 £ #® I & A et

ERRREERT S, TAEBUGLHE, dETARRXTES i
B GRGEE. RRLAZ LR RS K TR, MR EM
RINF K |

BiLkd, RETEBRAGEREZ L, WEHER fERMLNEN, Kk
BAMES. FH Redichia chinensis, AFERTARNSZRIE. Wil
W2 B FRRARELRE =8 REA,

T@T WIS AR, BSHORESAR, ERLRKGIRE
oo BRI =ERRMETILHE. =H B Redlichia X Palaeolenus #
Bid, TBEHHMLIE Obolus; Lingula B Acrothele, EH=HAER, f
BERHE BTARR. dEEERSANEHRENBS. BT KERD
REHZEM RRECEFHE— ELGED SREFZA ERRARK
EER, RESSRXSHENZ Acothele Kobolus; Iz Agnosys,
Agraulosy Anomocare, Blackwelderia &, BP LR H, FERFRF oiw
$i.2 Billingsella, Eovorthis % Huenella; =i Chuangia, Crepice-
phalus B piychaspis,

T R Ly BT DI R R IS h D IS T A K

B

MRS Z M, HRRABY, ROLRCRE BRBEe, MEE
F o |

EEREZA BAR—EREPE LRBED PEXEA. Rk
B2 KRR 2 R, o B — B

BB MEZ S, TRILH NS . BRI, B
WBIARE, RPN R FEER. ErhEAL A R
EEEZHAT MHBSUHRMNEZHAE, BETOFEAEDTiEEZ
) SULEME. THEARGWIBLZE, NURMRE, SREEZK
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W, ERER—EAR. TERUEZE LRNTABSEE ERERR
Zi, HRARZLT.

TR R A Bk BT K X AT (0 R T ABHEZ B o
AR R T A E 2 M BRI, RiKETRZME TR ML
M EG,

ERMREPETANRTE20 M, KRB BRGS0 kT
BRI THEUH RS R HRRIZ ) KRBT LRAMRZ
BLA

HEH BERRE T LB RIRS, METErh R TR , # R BRI R 2
REW. ERMEAN LR LI, BEREE ARBEDZRBRHNE,
WREAL BRI, TER AR, 08 — SR TR O 2k
R AR Z by T 27 B E R B SR T T AL,

BT EARER G, REEZAGTREE, LIKREZER,
Bty Hprb, CAMETEE, SERNRE, REROmRaesemmg
Koo TERW KM ) BMESEZRMRPY AR, T2RR. &
BRI A Z R KRG A . FIRFMZE AR F BRIANEH T
B, EAREHREUE . SEAAARAEBREEZEEER o Wi,
WK, i R Wk WD S AR MBI, PRI
FRMEZE RN DHRARERNR ERFY, BERREHE RO
BF I EC7E W4k FULE 8 — R RO B 2 BR A AL, B AH, —REL
 ESTREGERRBEN, LRI R ETR TR, KR
Suecoceras LTIl BREKLERAT LD, THREE, W, 1
LE, SES, HEE SERSRA, ERRLAZER SUL% ERME
TaaE, RS EESLAMRRL,

K MBS AT, AME R, BEAE RiEENSYE
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R, ki#EZz Ostracoderm Bk Burypterids “XPDREBUFAHZ. EHH
AR
HMEMILO TR TEMAML Ty il %. [k et ek
BN, AR B o MERE M ERRSH SRR &R, DBRAUS
B8 T BHIEAENE, SRS HEEAHMYL,
RERIBHLRZRRBEUNEAT, ERAREWZ R BE
W TR )Y, BIEHAIEN. §iKBAKIES, Hidg
K P2 LR, J N TRIGRBERZ M B2,
AT BRI AR 0%, KRFaT:
LB R ot
PERIGE SJEREKE HIRAL, ATRAMABES, FH 300
BR EMA TN A7 2
THINE  20FH K 200 &R,
| LG BEA K FW200 4R, BEanaRRnilige
ko & Suacoceras {L.f

CPEBUN TR R R UL RS A, R W — .
HEBBBGKY BRER AH, XAhA%. BRERESEIR. WEE
WhEIROEZREE, ME-REZR, RIERAGMLINS, el
L EE, WHAERRAKS TRWEESRHER., MIKZ2RE, &
ETHMZE% SREAZANRELE, SRR BLEBEEE
TR R MR,
LR T 2 A A M2 R, B R IR R T
FRBFERPREE B
S F T7F 3 R T
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2. HMEH
1.4e8FH

ST R B KOS EE KRR e XTAFEAR. AMERUR
waE, KAUREKE. P—HEFRAR. BRURBTERD M_Hwtt
FER.

BRI F ) 7P S R R BUL T oM R Rl RS TR
HRBRZAE BTN, SRREHRNEPAHIHMLT =M Agnows,
Ptychapis, % Quatratccephalus, BB LMo AL TR LEHRE PR
Bz B S B ERAL FPER L2 BRILE B TRESR TRSRTHRT
AR HAE Obolus, Acotreta, Eoothis &, {HERRR M BF—FF, 8
i, RIRFNERIEST KA, BRI RR B, %
FMERAREE, BEIKBBER—IRZLR BaEBaEfmns=
B REMR. BRI AARARERYE,

BURATHER S AN LER, 8Tl REY KM E. B8
ISR ) RIS BRI, 30 L #52 0 B FOY SR A R e ol
o (R MERR T2 BRI AR D5 R R I TR R
RSN, BRRTEMLARALN, AUEBEREMERE /5N
o

ELASRZAWSR, RRASHRKERZ L, KEBEOEE. HEE
STRZAE FEREMRRAMATNZ L TANHSRNRERR
28 HERERP REERONT KA ZE S 54 ERRMREL
RBHTF DARTHEZEBLEN. GREFATE SARAKSES
) BEHERHSRRRAMRALLFETHN. TEEARES &2
0024 R, fLH4 Redlichia Chinensis Walcott, obolus sp, JBTERE, E
BREER KA, K 1200—1680 &R, Lfifi Callograptus cf, Saltes
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Hall %, BTAMRRER:. HEBXEKULR, FIOAR, TR
® THRSHERERHRERERIRKEH KT ZHEK ) jf Tripleciapoloi
Martelli, Clitambonites giraldii Martelli B3N ZiLH, EHBEKE
fkeh SHLERAES. 2P asits ERMEE T,

WAL SRS JAER 2 B Z (SR, BKATIK .. BEBROANKERY
—f, £ 20 &R, RELH HMERER=FE2ELA . ﬁi%mﬁ*ﬂﬁ'o
AL HREE, LIRS £ B R R ﬁﬁ’i-#ﬁ?ﬁﬁﬁﬂi%\mﬁ#ﬂﬂszbﬁﬁﬂlo_

CHERHSEZ R, RER S, ‘uﬁ?‘ZTr BIE KA, |
FIREE KHEME(? ), RBPRELA I Clitambonites. BRI &t B EFiL
Fifn Girvanella Sinensis, SUFCE) S8 BER, LRGSRl KA,
mFE R R,

WMLz RE%, THBE_:

THBODEER, KETEESLEBEBZBAHN RENZTHERE
SHig. BHREAR, PRUMNE, HAB: ZBENGE K6, K6,
BEEL, EHO LR, FEMERMKY, PREBANE . FEH3004
Ro AR ZALLGH Didymograptus birundo, Phyllograptu=%, KT 5ifg4t,
MEHSLZ L, R HE, MkRABRESRY.

LB ELR. TRSEHEZ KA T LHEBHEKD Ak
SRAEE, HEZHR . LAH Asaphus, Orthoceras, Dadymograptus
% Brh R,

LR MERUR, by, LR, M AR 2 M
o RAZHEA, GME R REHRMERE TURENIRZT SRS

o BLMERTHFIP THHERGZIEE 1~z S EMRE
IRARES KGR XRKDERE,
LEHBZPRIGEBA SAXBEKETS SMEEKE ﬁﬁfﬂ



B b B OB % X R 23

WEE SN TS MR, FAEDL MER, =R, RR
i, BRREL frRHRER AR,
RSB R BSHETR R, Kb,

WAL EREPNEE, TR FZAME, SLBENHEDE, X
AW RESLZE A DA 2 Bl &, I ARG

SR

RE AR, BMENRARED LKA BB EH b & £ R
LR AT RS EAR o TERRMLEKM , db RSB M ER—EAm
B, MBFEE, B i, XEMZEPKMER, TTEMLyE, HKXHE
BA LRV TES BHITBUZ M et B SEBL PG R LA 3 A SR E e R B A 453
ZEo PR Z Mo MBI AR A Bob ARSI, ALIBRNE 249
BEEf MiARMRMZIEEDIEE . BIEAAR, LB T RMER, R
B R R, TATERmW,

SRS, ETHMLAZE A2MEk HELbimEsumaisi,
BB, B, WAEBMME PSRRI MR KRR, N 2 RN N (Gt
7, BAGSEsE AR rp S RS SR BUR AP RS RHE I 2 e T AL KR
FFREEZHERG BRBVHRZWEAR BREET, HE&R RBEAZ
R, T MR, RSB DB EZAE
P MBHRNE TR LEMRNE, MR £k REihiiss
xR, WEPRRE D PARRRE—8, WMIEKS RufENEd.

TRERER LERLAMZAR RS I RS BASHZE
Eomdek, KHBIB—KEER. TR LRSHONLEER, HER
AWB-- GG S RE A SRR MBI Z 2

EXZEUEIB=:

8. LEEM—RH R Monroan — A
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2. pERI K —FEH# Salinan e e
1. TERR -~ F Niagaran——ifi48

TEPEZIES BREEEAZEMAF (Niagara River ) JEAEHERE ¥
EWS B MEETREEVPRAEHENEBRELE NSSHELTMES
Bt Fo BRI R YUK Ohio 1t Ontario ZAtHIEBERX, BV
44 T ZETRE I (Monroe Country ) %K,

AR ARLZ Y T AR R E AR, HIREREEES#E., B6
B BB E I, Gy RERATEE Rz, SR
BEEE, WILEHEEPY Amplexus Sowerby . #EEHIMBIRENRE
WY, HERE, AR, RERFZIERLE., HETRORMER,
HEE A6 BERRER EhP AV B £ PY R RREZ B & R . AR BURMESER 2 K
RALE, Bl RSUFNER. NABLTYAL R 8T, BTELZ
#ACSTESLIE R U Yha p BN SMNR BRI X et R, KB
FAfL S 2. B X EH Myrapods BMFY Wales 2 MABB S, @
Eurypterids b4, MRFAFIATHIOTM MBI GBI WK K
BHREL iR, PEEMSRIEI MRS BSOS 0 THpREZR,
B4 pisaR ti ZPELEMIMZ Psilophyton Hedei Halle, $&—L=O%K fEk
K, HEEE (Gotland) #45 EMURLPHEZ . BCEREABRR S
R RN R Ry RS BRI R B2, SRLsY
KWL, THT 28K

FEEREUED PRECHMA AR, HEMBENFEESZER, R
%ﬂZﬂme@m@iaﬁzgﬁﬂ:wﬁﬂ%%%@ﬁ@@ﬂhrﬁgg
#lgs L, FRRXUREBEFBE, SdesitFnsg, EEAl AL
ﬂﬁﬁﬁ,ﬁ@ﬁ;ﬁ—wzmmwﬁﬁgywziﬁoﬁtmﬁ$mzm%
) BRARILNR. SR NI, R REERE BHUH, LB)H
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FEIY SRQHR LR, .

RS NELREBRATEER TUSHRARTABREK. A=
- | o
LR SELE THESRDEZRERS S4LfA. PRBRNL, 8
ERBEE REARRE—F. BLBRGKEY, RARERE B 330
& Ro B4 Pentamerus, Encrinuruss Proetus 3§, |

i BESR  BUKE KEARRTGEESSOK, s
R, LFA Halysites, Favosites, Cystipyllum, Pselophyllun, Heliolites, Gl
assia, Palaeocyclus %%,

Ty finE  BEARPAMEIRUEZ L ENSLERZER
¥ SEEE, LBWRBKEEE, FEEEE . MHREAR . KEA
Monograptus, Chinatograptus, Favosites, Proetus %,

- FEREA ERILERA N REREZHFEN. P EHENE
MOATEEE JbHEEZ BRI 54 S FE . FEITR Rl A7 048
ZRE FEEEFLARLTREZ LHRBRZRE  WILZRELRZ
b HOAHES ABEBSNGAZHRESEE ESEALE FRLNRE
MR ENEERKDLERE.

EHLRUE, VREHHER EHFEFRTREENLLE. TR
MR HEAR EREER. BILEEE, S RREREENH,
JERMERBELR EEAMRBLEKEHR, REERHAR. SRR
BHEEFA—HRZEY BSRLELAZRNBR SREXERRE ©
FEOZIUERM DREEBIHFS. WAKSRSANILELS. HEEK
AERER WEN, HAL =Edh RESLSLA. BLEZES %
BB R E R L MR 2 A . TS A BIBZ T 2R,
DR ZEF o BRI RES R A2 dK (R R BB S R B AR 2
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Ko | :

LHAE G RAWMLEH b2 ML, THE FLE08 288
By EBMBLEIME BABUGER. KHELT:

LER hiRZR

HEERBITREA S

LERE BER THIUEEKSRAEARWEZER EBHESH
AEME. ALY Leperditia tingi R Spirifer tingi BRBE; B & L
R Cobleskill @5 EZ L. Scalaris #3{gl, #¥ ML Manlios KEPEL
S. Vanuxemi 41, F&Y 360 2 R,

P AR 3 ZRER T REA | .

_ S HEE  BHRERUE BRKHKER. ¥ 120 2R,
& Lingula cf. Cuneatiformis Gr., Spirifer bourgeoisi %, SLEIEIMEE, BE
HREHADFEETR, RSN EERE, ik XMedina FRLAR
AL, 7 KD A2 A T D 5 D 0 B RS
BRI ETRES
B AL B & | |

LEDEFN S ERNE B RA o BT FURE R M S g B i —
B BATSHLEHE HEEE, DREEZUESE, BaEG, B2
o FERE NLHIBZEHERR, TEEMLH.

EHHKR (BAET ) ZEHEH T00 ARZKERH, GEMD L
i BBRETRE. WRBESHMA ARFREARBELPE, SkUHE
rrERNLBESTRAS. BIATEASROAE BENE, SEe
PERESEE, TE-TFHERERZT. MRl ARSI g2ty
Wik, FEARAERAD, - | -

. REGELERSEEHE EIRD VELER BHRSL BFRESR
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HRE ko NRALL 4 —ARBLERMACHE & RGAEIRA— SR
ZARREWT L "

WSR2 ELRERESY RRESRIL MAKEL
UK, KEKZMESREBEHT VMR, o

ERMALESH T KEASANHERERE. SREBRIFIKER. B
MBS ERHEEAY, RMISRGIRER TRER. BBZER B
PR ZH ik o | | | "

REA

HEM AT B RAE SR IEMR D, SR 2 0 kg RS E S .
BCEM AR A2 R A L 25 (1 T B SATE TR BB VM PG AL T AR A 23T,
il A R R R e A e W R Z A — R S RNE R R
BB NS, BIESEZ IS,

EERLIER T B TR RN EZEE 1 — bz T
EECZERRLA BETRALZEY, REKHERMLS EHZHL
ATRAHRFRIZ TR 6 NPRRELEHE
ERGPRACHER BRERS RURFERUERS, JRAHEKRS
R L BT RHHGS, SERRERRBSIEE, UM Ry
WLZER, WRKFRAE 2Rt ERERHER, HRTREE.
RTRZLHK , ADRT L HRWM(Turkestan) W i (Afghanistan)
RALENE—W) MR T REKZFE PERE, ¥ENZTRELEBEH
ZROEGEEY RTZESHEBHH § KEZBHER “RFE
B BREBREIH. LRREL BREBEA MHRZELZREKEEE
RZIKHBR FRAKAE 4B LRI

BHERRKEE RS PR PR ERZEN WKEREE, NE
B8 PREMANHEERUBKE Er kRN BESRNR, LR
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*mﬁrE?&Wﬁﬁﬁ&i*%Zkﬁoﬁmmmgﬁﬂﬁﬁmﬂ:Wﬁﬁ
PR, SR ARRZAE PR E &y Stringocephalus  burtotoni,
Spirifer disjunctus £,

RELFRTD—EHRTEE ER SEDEZFAREECE LHHZ
o BAHE LTINS ) DA REE R R Wb i HED R EE Y B IEE
A8, wibED 2R EEFEZEEEDTERRERE D HEEZR
BEHREN. #RhEERZA R —ROZEFNERM NERZ
R, REmESZiREESR RUBIRTRESYERR L2280,
SR ELERG A AR ZRETIRERZER,

EZEEHGEMEREZELS R K—mEaeziid. X8
BREN TS E FH OB IEZHE,

BRI P mid, MU, WESH BMER, SRMOWITEE. NEE
HRAFZAR SO KT 7D B REBIRAEILS e & & R BUN
@ﬁﬁﬂmmiEﬁﬁ%ﬁﬁﬂﬁﬁﬁﬂﬁﬁ’ﬁ%WﬂﬁﬁoﬁEﬁZﬁﬁ
CERERE R,

ZEMEREGLEARBHUBZER HAKESMIEN KB Eurypt-
erids EERBRZHN ASREX. RAERERREZE, BAEEHE
W, |

AT REBOFPUZRRZ R ERELZRIERNE P S8E
VBRI — R ED  BULFT bR 2 AR RIR TR . BBz ok fum R
KHZE A, WA, B BRARNAS. HRFVZAREEZAE BB
RAZERTUC AXFCWLR. vAmBERZFROWHERZES B
I Pennsylvania Z ERALHE . REPRFMALST, AR REEA
Z B ¥ =R |

REEZAPEVRE BRBZ A RAEGZ B ERILM,
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RERXBERERM (Psilophytales ) , BEAKF (Lepidophytales), Kk
¥{ (Arthropbytales ), £ @Lliidy (Fern Allies), X N FHP Gym-
nospermae) §o, HEGHEB _REGEFELE Fnfil. BRZLHY
ZB3 TRANZETHERAMZ Psilophyton Flora R EMEE#EZ A-
rchaeopteris Flora, Bj&B TH¥ MYy HEXBHATKLHBRZ AL
HIEE G BRREDBHHNOE —BER 2URA2NE. &Ad
BRAHE LREZEZH, #yzEML, EipRLe L, BREEBIERZ
BRE KB EN BB, BREAN.

REZLRIBER-F4AZHY WHRVNRS G RZRERIZRT
EEAETEE, YAEPERERZEED THEREIENMEREGER
Rz HIRBZRE ETURNRZMARSIET, SREERRZMN
MR EARELETD. BBRALACBAKEABINE HXBERRRS
Bt

RERZHKE) UAMBRKRER. Pennsylvania G55 RATE B2 M
HER LIRBEZEY; Virginia HRAGERBRZHEZ—H5ERRE
Frto Ontario EIEE, RBPRAR.

EMBHRYR R NMHZBEBESEEERYIBN &2,
AR ERREZRE, ETHERATSSZEBEM b ZKRmE
B WHEMZ RGNS, RELHEZER SR

RZEMHEPBINERE, LERRERT. AERNZTRERKE
REEES i ERZEEBRTE, EHETERHES. TR T;

M. LEZR #EPER. 6. Birh i

5. ARBE (HER)
U, HRER EHER. 4. KUKER

3. AR
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CLHESE. KRR (m))

LS O e

( Calceola beds )
1. FTRE&ESR KRR g Rminig .
EHZTRER MEEZ. MEZTRERAZHZBHIE, BE&s
MBHLIRZE SLARKEZWHRELE, s, s
$i% Arthrostigmagracile - , IEZHUARRKR Zh BB Sieberella
Sieberi Var, rectifrons ZH% BLAEIRM TRELZ LELT . LHE
—FfiSpirifer jouberti (LTMBEMEZ TRALGZEY . (ERBTE
7 BERE—HZEERDES, HXHURELERARZIR, WS
RS R | | B
ESRERTHESRER,) BRAHIHIR, KN & Calceola
Sandalina U, WEBEKHZAMIME o MK Cyatbophyl-
lam, " Cystiphyllum, Favosites, & Alveolites 25, FEI JI| S{18 15 BEA ALY
MEAEZ R . BSTERSZBRKERETHIR, 7 REARE 70
2 b K MESRREZAE, UREBESH:E, 4/ Camarophoria Sutshe
FE kB2, RS2SR PSRN ZHEAULA, HES
ZhRE RSB A2 FEM)IRERS, THRRRARZEDEY
REEAZRNKRAN . ERZPRERMZITIE Burma Z Shan States
85z Padaukpin R, TRULSRABBEREEAMNE, RHEAE

2 o

BEzidR FESHEELZRDESRILEER, FERRAR EHETRE
MBFBEREMEE TRELRAZE o &R fkn fEATHEY 2 BERT
o HERERMRKSHHEESAHRE . SHWEZTERRELES &
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© Orthis) Athyris Vittala 25{E5 3 W SR 0 R TG 14 AR 2 T At s
VSRR R BT 2 A DR B R R, it s RS liaREZ b
iy & Stringocephalus burtini, LA BEMIGHEZ LI REARZEE
e, FERMARIFER HXTFREES.

BOUL K7 Stringocephalus Obesus b7, IR ZH M E T RALM
FER . TG RRRAKE SIS R EVE A o KRB R b midd
BRFEREN, HEMAZ, MIEMZIMS CARTNARENRKERET
el o '

LV B BU0Rk » BRI oy XSGR 2 4
Hi WM)EH. FAKIMAEDR, LRELHBELN PFEGFEARTE
WACHRE ko & Spirifer Chinensis, Spirifer Wangleighi &, ik RARKM
Wie BPREH BRI RN RO MER SR WREEE AMY
HREBo MR ZIEK, KEhEFRAPINEHF TR,

ENFAE e Z AR e B8 . FUILDME RS, KEBILlR.
THESRLEZALENL MEETAR PHARREEKE SHRENLZ
EBH, ESBRRKE, BBl Wil REMILL, BB, 3
HE T AASRERLER REBRLER. FUABLHNIGKE (RER) Z
by BHREREZT, HEERTARZHARKRGBZHEARSE, BIERS
B Biies, WHERRNKEBREGRK,

AEBFEHASEESZ LA —AGHREN S, RE K Hi=44
REZRYRME, HRREL. TR SRR REE.

FUMTE S F5 MR R A IEZ g Stringcephalus burtini o [
HEERAE |

RULBH R FHEN, FHhiE MK RRRMRELE
FEEEARE LAARE KEARARNERSEHE, BETRER, R
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ELEZE BRRELE. BELR BRABBALSM WEL &S
HERLEZER LERELE, S LR, HLK Bl RS
MR, BILRR HELREENEHREZLE.

KEZHRSEREELAREZHEME BRERLERE, BhEERL
Z LMo WM REEIL R TR EZiaa s, B 700 &R,

Rt Rz EiL® BEREE. BREZOKAFHR, PR
HRARKRAERAS—H . SLOEE, AN ML, WES, #R
K, HREL SBRRGASF.

SR EME SIS LA AR EE LY R i
1000 &R, KMGAREEZMEILM, 600 &R, WiilRAKH L 7
A RZAYR) RAMGHUR. ILHRERRZ T, #2600 ZRZEMLEA
EH) PSR, DEESRE BAGRY BHRERGKEZT, RRER
HEthEz b #RELL REFGEER. REEH KRR SBRER
HS Rz R .

RBAALE, AORRBIRALRE,

BEREESABN SEBRZANY, HWiH SHERY K%, mist
PZRERSAER, K KERZRR FRAEABIRKD,

BRE

AR REEL BRRKETRRTES , WA — KRB
e,

AR ZAPKRIERE REZRABHE. REAZTEREZE #K
HUEFRAE, RS BRE ®EBDL KM i REmIBILE
ZRER L. REBKWR, BEARL DHELPENESZTSHE. PlL
WA RMER KB CTARRE, SHIPKETRKE, ABHm
£ FANWR. MEARESEZER RERBAZER, SERTHLNZ
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KW HIESE, RAKEREE. LMk, REmRRER,

OGRBZEMRTRRGERSE » [EEDHM oKLY H RES
o HRIERGRUZE WREEK_RAUHGKD. §RTHERERLES
PRI DR AL

TAYA

RS e A2 B RIRAR, B AIRES 2T RAEY . FAER,
JLE 3 Stromatoporas FREIARRZ0F Mo FM KA RGILZ R R, 4
W& Lithostrotion, !i"ﬁﬂfﬂfﬁl ( Favosites) ABLR, HEIKEEZ Micheli-
nia —FRIJH Ao WIS E, fu Archimedes, BERBIZA RN
AR, KLl Productus SEMEANTE, WiARENEZHHE .
Othis &R Ko

2 RH (Pelecypods ) RBIREE (Gastropods ) IR icEifi. BAREIL Naw
utiloids & Goniatites HikK, ZH/MEHP, Ostracods fI¥H. WHA
WU HG MM B K HMEURA.

fEw, BEENE AZToRT . MIERERZEHERIEY £
WO HEASEENZME . EHARLNLERY, F#32.

LIS WM, BRE , MEAIELSH FRIBIMY o fu kB
iy, EAROREGTE WA o & AR Y

R ¥iy 3 |

LA At A G & A SR, MR AWM AT R
R EARKEZ D aHATEEL R RS AR BB
s AR 2 e W LR I E A DR E R0 W, BT
B A B AN PR RN, S R RER_BZED Rk EA
WA § R T o

#4L8 Foraminifera HAKIVMHIZER BN EARKLREY, KA
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Bk ) & BIERZ Fusulina, [hICE@ RGN Bk M8, MmE frdk
HAAIL, PR IZBE. SFEESAK _BRZEELG. gmElZ Sc-
hwagerina B LR EARZ 2

AR YT Bryozoa AN M NIFHLCLEGIKE. 8¥ & Chaetetes,
B BB BRZ IR o

B L&l Brachiopoda MR RFFFEZIEH. Ortis group FRE, fn
Entelets, flatvalved X, a6, #n Orthothetes, WA ZIFHE Stro-
' pheodontas BB BEMNEBSTANHL Productusy  THIILHIND 3
A Ak, WAL, KW Z i (Large (Pedicle) Valve) o fids i 2HHZ
%, mEsriL MBI, AT,

Fe by 3 (productidae ) BRBRA KM ZE) BB UK BHM. 7Ek=
Hip R EE Mo MR, IEFHEREN. PINGEUR EY, WK
BHYE NABME.

K&y 12 Productus Semireticulatus R4k LAz —i. LETHA
FACHEAER G2, RENAREE RN ZRERAREZ. KR ELE
% Productus taiyuanfuensis. HAWPRHEBEHES RILE, EBFHK
ﬁ.&:gngzﬁﬂgﬁmo i Productus gratiosus & Productus yangtzee-
nsis BPEYH_BHZBBRA,

=R Pelecypods MLETRBNIE MUK F SN, 41 Ariculopecten
B Myalina,

B2 Gaotropods FERWITE N ESE Evomphalus ff & Pl-
eutotomarias, Bellerophons 7 #§. Omphalotrochus SR % EfiR 02 i
MILF ., KERZE MY Euphemus sp.y Euphemus Wongi ; Pty-
chomphalus tieni %, WM EZHIZHNE RAKEZ P,

22 Cephalopods FARFIE R, dn Nautiloids, goniatites,
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SERRMBZHEBRE =AM H Phillipsia J Griffithides, Ostr-
acods BET{EMNN —pitk, (AIL4LE WRKR LUK,

#EMMETL Echinoderms, HilgAB® &, PR Echinoids #p Archaeocida-
ris {8l

WKTity  FbkZ Merosiomes 2, HFEMFERE—RZ Eorypt-
erids; #n Prestwichia J Belinurus, B B MR & doKiild. MR
B, RLUMREASA. EE R MR EUEER, HERZ armored
OB R AR L B R RRAY IS BT 8 EHMUEIZ A RAR
3R Pm (AR R IR P R Z RS R RRRRER

PEADYy Al CRBEEE . MbZ BLLLLIRE, ALK E
Pl MBS EREH. mARKZHPNT (Cockroaches) BEA#HGE, B
K2R 2B G A4 WU MR Bk AN Il BERS »  Myriapods
Ll K2 T i s

WA LB BRIENBEZ Stegocephalia i, ILFAKET R (bong
plates) 2Ty WZHGELMUBEYEL . SERTEITH U AR AL IV MG s 12 4 2 Sk o

Mg BURZ AR FERLSRZ R R, B RO R L MU R
FERMRXIER CH, FLZ0MBRENCHMwES TR BNER
AR Z BN, SE R MTEF RA LD 8 2 AN R R AL o

FHE HEIEZ I Sphenopterid, Sphenopteris z Neurop-
terid 5fo tfu Ptychocarpus ZIEBMUURAE, AN LZ/AMAEE B
MIEAGER . AMZEEHRB PN, Tt LT, M5 Danacites
#, RBERAENZ Danaea MMl AMMNZAYRATIE T PFB R,
REXHZH HTFEENE @MUK, BWENE, SRR
Z R AT,

B (B8R TREBRERFRIES ZHAL i Lepidodendron ( &R
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iﬁﬁ%@gﬁmﬁm\ﬁﬁ )y Sigillaria, Stigmaria, A (Horsetails )
Mg A Calamites, HI# K Sphenophyllumg FrRIRS e LT A 7S~

henophyllom involutum, 528K EES ( Ordaites 5% Coniferoustrees) 7
LT K%E 79300k BRIER.

REEGHRAE K2R b Bk IR ZRIRIERTTZ ALY 2 &
® GERNEHETERZNIEE:

R RRRER, AR BN AZEEAE THEK. I 1. Boultonia
2. Fusulinella, # Staffella, Neofuswinella Bif%' 3. Fusulina, 4§ Girtyina,
Schellwienia, Schwagerina =3, RE2H KL (ERBRILE /LN,
MXEZ, BHATIAR—LRE, Ho=6RE BEAEEHRARK,
Bafn REMRERNMH, RLRSRHRTZM 758 RN, 8
CPEAEH &H BRELETGARISA LA TR REERZ R B I— e
Ko EELEFZ MY, HETRENSRAKGZUmMTUENEZ. witi
ABMBE, B LEMRRIE AR RNUE, SRARE, WEgm
BN W ATIEAE, MRS USRI W AR SRR D
WEKEGE, £ELE, RFEFEL—REE, KERhZ8n, imgme
H RIEEH. WL ERH U L2 5, RERE KB R B
P mARE HEZ—8 AWMSZTE, inb, FEEERMZRRE
HRS WHZNRARS 28 RKEELZRERRERREZELRES
BAKSEEDBAESR POERE. HBRMBAER, AR

ARLZEE, ThHRZEHENE o KRR KEELEMYEEY
By AREEASEHNL XETLBBES NEFEERLITHRER
MEFLFRER. ERERRZEE WARALEERZHWEL BRER
Wittt L@l REEAL mGEIURE, HEHD, THRAY
ERBRZR KD M EHHZBER, JGHEKPRRETR, RMENZR
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BYETE, ARPZREFLES ABE, THRESR. REHREHWLE R
W, L SHEK SHBEHEZ, TRKb s a2 0 i
ARERZ L ARRBBAZ. B EREEBRESKEE. HEERS
EASZARH, MMANKERY RS, HEREE ST, HEZH
W5 RN, RN BRERSEN , O, B
7 MR BEZIRE. A2k MBI ERMBREZE, Eg
MIRDBE, PHBHBRKRTET, BREES. LAWRL BARRGR—
B BMEARKRIEEEZRE T BRI ERAZBE, FRsd
%, PEELAZIE REMERTSZIENESR,

LR B2 S G SRzt RUMRAR, WHREREE L,
AR BT b o S0 LA 5 TS R Al o

WERHMZ Y, TREMAMLE, NESL&T, RETEML. &
Mz ABEHRAEEHVIERZHR B TALRRR AR
ZHBEE LR, THOREER MRDREBIEZEME, PRTLAE, &E
PREPRERK o IFEEMZINITEE Geology Earth History, by Cham-
berlin and Salisbury JHABUdr, WEEW RN,

RIE G 2B BERE, BEBREK HEEE, W40 a5
ZHIRERLS SERTE, SARRLEAS, WERXESHSR &
AR B R AT %o LA TR E S . JERE ALK
FE2 R, BiHisy Eus Rz i

TRAELE AEALRS R LS, HHEEHH S TR LR,
FE R SRR R 5
» ERRHE EERSER LR SIEA TR LA R LT
o HHEAEI BRI

EBERR, SREARRAMERE L. RERXELBBE K& B



38 £©$ £ I B & - fot

HEEROES TR 2k # T=8:

3. BTt RER  Eiliys A gT KEREHL P
AP RLEREZ MR L o AERNZ KRG, THHRERMEE
b RBBEGEEL W BMAKSSREUR. KRR &M
By KERKE AN,

8. BRI K
TARMEKS
BAT A B—
6. M
5.4 Rk A
4 JRTVIRYY
A d—
G349/ % T ILTIIIIRLLD TR A e
2. R IKE
1. MRS B e (& Fusulina fEAT#:75)

KFERTIA Spirifer bisulcatus, JLANE spirifer bisulcatus ZbH, %
$EF BEMUTE o Productus taiynanfuensis, Spiriferina B R M2 W B, &
e ¥ dn  Aviculopecten, R m Buphemus Orbignyi, Naticopsis 5o 3l

} em st g

o sracmAsdc.

Jm Lopholasma Carbonaria, Lophocarinophyllum acanthiseptum %5, &
AR R

2. HERE, ABWR  EEEARN, THSRGTE, KAKD
, OREOSENR, M55 AR, WA, FESEGEY, BKE
SRR FREDEALE MEKESOLR, IF404R, BRI Beliero-
phon Acutocarinatus, Solenospira Quinquecostata, Soleniscus  Ventricosus

& LA Ginyina Cylindrica, G. pankauensis, Lithostrotion Kaipingensis,
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Multithecopora penchiensis, Chactetes, L {17 MPAA R 1P Christites 1§
B . R RS TIHLRZING S o ARBRTHRM . KBENZH
oy TEWIT R

1LFARE, RA4%5 ERIHREZ Al THShMZER
BEZHR, THEA T6TAR . BERARIHAT S, LIS
R RBEL S PP &AL 6 8 SR, AR RHNZAED
M Bs, $59%500% u Lithostrotion J Zaphrentoid &£ {12 productus Gi-
ganteus BLATIILASEZRRLR, tL*utmwz;mm@h HC o BTG
B R B A il K e FET B—REmZ i Gk, TR, fiGHEL
£y FoRfEReriB s s RISIE 16,0 ARZRE R KB4
A%

A RE R TAKKLRE Flh &, AH—Waz. daEK
f0ARMTAY T, 408, DA WHTES, RERO SRR b
B2 ARy 507 AR AL R TR T XA B2 4, FLLAREAR o e o %
Ho THGBALGFIMIG BRUEALEH LENBHE F&. L/RE
ZaE, s BEE B RS BAL BEREBERE R KK
ZHARER, RIWTEREMTA, LS AR SR M 2R,
8] BB R R K,

P i B TR 2 TR Seilo 14 1000 2 1500 4R, RIFREBZ
185 A TR R AT BUK K T (AT R ovb B T AT DAL Z I ) B it R Ak AT o S
SR ERENE . BBBBAKT. BBREE L HEEZ KIS
REREZA KNS BERTETAR, HhEafdHERMEiE. ABIR
F5 DS EREE TS I S S HE TR, LS (R ARSI EWMAAH B
BT

T, RWREHY FTARERE » & Productus  Giganteus o &
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HRREER . EPBEREANET, THPARREETIRLZ 25
Réo
R AR, DBl M SRS R R BUTHE IR — AR R,
MR R N3EEI A& B HZ Neutusulinella Quaguicylindrica, BI37 & fisk
#005 y JeF7 A8 A0 MR AN o BMBHRIZAEKE SHRELL,
M A Yoko
FeiLifisk, HRERILZ A KT =R TEBEEEIRRRKZ
W A B AR PEEMRLE KD G ERZ A LE, JCbAE
RAKYH TRBPEZHN RN Ml 400 KT R4 R SMEZH)
CHE RN NIRRT T B =S J—3Ch Ll K R
HERE, BAKIERRKAT B Uit DR, ShlikhEe
LBREA NS BEAKEZAGRIKRR LWEFERKET. BEMARY
BEEAKBBYEER D HISEL R RA WERS: HHAKEZH
bz g, KEMBEA KR, WRAZMBHPRT SIS Tetrapora
EVnE, JERI SN ESAESE Schellwienia japonica MZ ki L THAH
SRMBR. WAMEZAEAT: (RPRESZ LR, KEiEE)
6. 5LER SRBEMMBIN.
5. LRBAMBY AR M TAaR,
S ENGEAKE TRIEZED, REGRIREE ERLG. K+
FARo
3N A K RAGYHALZMME. bBBREE K SVIEH,
W IR, BB R P AR
2. TREAMKGHES, HTA&R,
LA K
FEHRUBRKERTRAETH . MHETKT [ BBz nEe
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R I—LHAR  BFREA NG ZTRAERELR (BH K ) EHERE
W2 TR Y A (L. Productus limestone) » Bl BAT Ao
FESH AERE RHMEZIM, B—MNEEARYD BEARIHEES
TR 500 AR, SRER, WHERBELBIEG KN ) BORBBHK
o EHEMIIEZAA , WEMERINAEKAERN . & 8ZRBR—8
£, TRHEF. SRLZEZHAREE AL, =5 RARBL—HL
REBMh 4, TEH2ZGSRUBR T,

B RZMHERIL—A BRAEEH. HMAREAMLIMEEREERE
AEpZ L, MNHEEHRLES TALHRMEE #EUKETEES. o
LRAEIWA ST EZELNER S o HAESMEELAIH 2B K
Bo MEMREMIMRIEH. KEMILINF LZHERKEEB M. Ml
MARAREZIER. JOREFRAERE L2 EBR KR mBiEhE BE
BEREH AR R R RZ R,

B g2 AL UMY B4 8%, Polythecails, Tetrapora B Allo-
tropiophyllum B BERIHILE , .

HE LG MALRZAHHMARRE SRS M. THEERANL
fie

ARNZBERERY SR LLZEEPBEEAZLR, T
BIEF AFACZ RIS o Jm il AR, (LTE MR, KB
Bio DLAEFRAAN PFEILMERES A Z THRER. [LEGHE
SUERH, FRMEH LA BB RULA W (LR, ERESR
AR HHRHZAEY THLME2BA LR

A% BRI, BB Pennsylvania ¥4, 4 Virginia
AL#, Ohio HER) Kentucky HALE, RBALEH P AWRLZEM, L&
EPWER S, MEERERYE WEZH, £% & £
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Ba B8 BN BHEGSEER WS EGTiR. Wil BEBem,
BT E, BB 3,000 (BACIS T ), B K20 AR AR A R )
Priekith. JLZ %R, AB% QRREGE o Bl R TaMM , MTH
Ho WHLERZ BB 300 Mo UMM R4 RGBT LAMAL, BLERE
RARBALEI, RBREHK . HLHAERMUMZT ) TRREEZR
o

AMERE =N RPARLEHPZEEBREE. 7 Pennsylvania,
P§ Virginia, Ohio, Oklahoma, Kansas, Texas, } Illinois Z AR
B eI AR,

Z A
HALEKEE: EAAREMEZEES P REFREREER

SEREE, REEEAT) RERERN. WEARRENMZEE, 8
SR AOK A B B A Z

B R B AR B A R A B2 RBRSTH, FREME. R
fe AT PR R KRR, & A 2 RIS — KR, LB
S A e IR BEZ T b Wi W R R
PRI ARALZR  BKAERE ) B R R R Z B
Bro ALY, HKKBEEA, KENIEE, REAFER. MEEMTE
G BANA, ERLNRZRENE. LARTRIFN REDHSEE
st e LR, PIREEINL W, BRI, BORELZEE BASRER
R ETERES, MEEES BERERIK MKRENG WM. ¥
012 0 U BT b s SRR R B TR A AL AR,
WEE, BATHAREZNE HHBER . FO AN R, %
| ERZAOKIE, PBEEREG, WG 72 RN KRk
B RS 2 R e BB B B SR
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BIRIZHR B ZMEER: . RRGBTIHEKTSEBH, DH®EA
2 FINZHWEREN “AEAKE FHHBIR. SENK—EE
KA —EREER S KRAMRE, B2 REGTE ) 8RR, ¥
SR RE R

LSRR ARV R SRR %A, N REZ6NIH
— iy I ARG T 2 R KT Ml 2 o A0 b A e AT
TR, W REA ST, RISEHRE O & LA R .

Fim ORI 8 CRZLZ KM, AMENUN. fF MR 2R BT
B eh#bZ Blendford, JKRMBEAIFE 600 ARULE H AP FEMER
adagascar BiiG 22° R 23°, SBAKESE, HEKZITEfH 4000 F 6000
KR Ed_-l:l (Victoria, New South Wales, and Gueensland ), Tasmania, K
New Zealand 2RI ZKEFE. Victoria Z KA &R b AR
ErE@EE FHF 00 ARE, 5 RZMEBGAIEN, Queensland
% New South Wales KRR LSRR (4R RF4a ) 1y #K
ARz RS AR S HHE. EENAER A UE
HEA R, B XKREZES, ii;_%z Boston, Massachusetts, & Alaska, &
#hR ELSRAY W2 kS ] RIKEE A B Prince Edward Island Wb H
B8R

WM KB B i St A2 S8 MU ESRBRENZ
DIER R EME T BMR, BXHEHGIHZIRIE B4MMHR &
HHEE® REMREI S,

FFRMZ BN, BB2FMEL, HEN B, HEKZEE LEE
B (RGN KRB RSB IR, LM, 5B SRR G
ZHE, ERENKKTEEZOHER R0 N1 43 g RIS R
Bz,
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R E R TE AL IR TR KO P 22 o A IL S B ) R AR A AT B
Fio 7TME (Bryozoa) R, MEBIZ RS HAEYE, W§EBLRLEZRHHE
. SRANRRT SRR EZEERA, KISy A5 L ST,
SRR ARLE. SRAER Phillipsia, Kchinoderms gD, 4
B ERIER Z b, EMEBEE. DHSREE, KafE.

{0 B RN A5 B Eurypterus Chinesis —§i, #4%BE, MRS, i
$EL BRE, AN, UWEKERRE. RBT Ay. MIsELR
- D G T

Pl BIERRRE BZHZ &Y (Myriapods) B RRAMR, FEESF
MWl RAS Yo RBEHIZ UL ( Labyrinthodonts) AekbARibAte AT 61
VEERET ( Rhynchocephalians) & Theromorphs B,

FEARE A Rt R AR 2 R+, RE—HBRRERZHER.
BRHEMEZ W BRI, TS WP ERE (SR
XH) ) KUMEHE, RyERERLD.

LB i 2 B, Bk ( Lepidodendron ) KRk (Calamarien)
B (Sphenophyllum ) ZFi¥ B A EEIHY ( IR FXEH1 Peridos-
permen) RBEAR ( Cordaiten ) &5y H K KH FH¥ ( Gymnosperm ) ,
At B R K, ORI R BREM. ERHNBRBRMENY TK
JE MMy ( Tingia ) , #iK Lepidodendron Oculus felis % Annulariopsis ( 52
WAHIE ) G MEBABEER. AT LEZHETRIREHIHHEZ
KXW o KNSR REEA ) 5 W WA Z RN o T AeHBRME
[ sk A BB L KIEE (Gondwanagebait) B A 815 ( Glossopteria flora
Gebiet ) |, BEMMILLEREETS2NE. MAHRRSZHERE LT
EREHDE, HERERNT. AV E NS RET B R R TR .
TR R MR E S8 KMZCHEMRE ( Phyllotheca) RZ30% K
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( Schizoneura ) , BIEANZ Noeggerathiopsis % .

TRy EHAMBKES BRINENRE(EE, 8 (H%F,
Wik, R )0 BHIENLZEHM TR M A PEE,
“Eﬁgﬁﬁi*{tﬁ:m ( Annularia sp. & Annularia maxima ) 3
HENAKRILG—F ( Sigillaria acutangula nsp, )}y ERFLASFH Pecopteris °
sp.y Taeniopteris sp., Ptychocarpus Tingi n, sp., )5 KMUEEILFEAH
Gigantopteris nicotianaefolia ( MR EADSE ) > WRRERLAH
Taeniopteris abnormis; §IE ¥ LA Dictyopbyllum sp.) .

PROBEHE RERERT PEMBZBRNE ] —HPAA—X)
WL, HERBZEER,

BT | b B o # | Selt Range | W& R
|

s O i Tartari
" N EAEETE ; {szz; ian
B B R # ERETURE |
O % B S HRE

I | S

BFF Kungurian % &

@ B R | {GhaE Kungurion %
FOAKE TRy RKE
woEKs | | }
O | I XN BE & ‘| ? Uralian $&
jiglc:ElR-

LARTER THEFRABHARKRGWE. & Taeniopteris, Ptero-
phyllum, Sphenophyllum %, i AREFELEB, b Gigantopteris,
Ginkgophytes #Hifit o ¥ 400 A& RBUYK BB =EMZ LB

LIWESR AFFEEBAMLKERZ L B8E, HH #ESZEY
B, BFHEKE. {LfitEntetes; Chonetes tungtayaoensis, Productus Su
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becostatus, P. Pustulosus, Spirifer Qctoplicata, Cordaites; Annularia, Sp-
henophy llum Oblongifoliuni, trigonum %,

EARE) THRBHMZELAM RET8M L EBK, PaILaitE.
gﬂﬁ&ﬂﬁﬁ?ﬁﬁﬂkﬂﬁ*ﬁﬁﬁhﬁcELE%E%E@:*ﬁiﬁ
2R RZ LB LA RE ARENARE. BREBBA K
T RRAE. TES BUREERRE T i P AR AR R i T —#pr PR R W
GBS, BRRAT FoMRZ R RRERBEL, N150—2004
R, BHESSLEM, STMUMLERMHILELES, SlNHREEREZ
Mo Bz, NHELRUSRE LARENAR AL LEETERTPEE
& BREE § —#h . BRENARKEZ RS LR, IR ER KT RE
i, SRR EESRZ KR, MFHERZ R BRZ TR
Ho KEZWARRE KT ARERZ HP R FRGTER. amk, iR TS
Rz R B AT R

R BT B ERMBARRZ RIS N WY e

Rigy 27 &R, P BaAKER, R 2AR, L RRRRAAKENE
A, S0 R,y 8 FA i Fusulina, Productus, Spirifer, taiyueaensis
Rte EUA S AR LBORRCR Z Bl R A . X R BB
¥ WESE, LR EHRENM. UL 16 A RuidrRbioR s R
RMZARE— . KRERZ LRMMIIBIZ R ZIIEE . THEAGR
+ AEHWHERCRAES HMELESR, W EERERZMMNEME, 15BR
BIALR. BHEBBEHNIIRKEIIZEHR FH 22 4R TEHEPH
Annularia & Sigillaria St i L LBERHER, LAREE. H EB
REEEE A REGER KGRI HEELR, Y140 SR, ARREHIRKTEZ
EEHERHE . WNRZEBHENER, B 42 2R, VRAETRE
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E. B LUBSHBE L ZHM,

HETEN Y SRR LTI TRP NI A SR X1 i 12 iR AT 2 8 29
BB AR, (L MREE R, KEAHIUZTHR AHAENER £
B R, ARMEHMITEERZ T, SMUMARIESR, AZEBRE
o MEREMTN IWURER FEEEIE,

GETFRERDIIERZ Lo BHEKXBINTA Gallipteris _bH  Giga-
ntopteris i AT 8T %y REB ke FRM KR A Z 3 B b k)
MZo HE BRSNS Gallipteris 7% Emplectopteris triangularis 2@, H
BRI BHKREBHPEAZHAROTZHER. 8 Sphenophyllum
thonii, Taeniopteris maltinervis B T. Schenki (¢REB T _A0M, X
#E, X FEis, Sphenophyllum Pseudogermanica, Gigantopteris Whitei
JREHZ ZEMEMY, FEMUK: Cladophlebis nystraemii, Diconites den-

sinervis, BARIESE Macrotaeniopteris 2 Fl, ¥EAA A RER: L LU
W ARTRZWESH MBE-MAL MPFEHZ_MAia, Call-
ipteris, Walchia %, 9k R, BEHYMET 48, BIGIER, -
Rz EExIM

FAETFRAY, HAR Walchia SfgiMies, AH BREZME N
Callipteris Wg#iEfle H Neuropteridium, Chiropteris, Baiera 255285
R B SR AERZEA. fidEs, BEAGTARZER, FRLEBR
REE, BRIAETR WEERAERT A RNA? Ba@H HAREHA
PSR, MY EREB SRR

Fp I 4 56

FOAFKE ERHEEBGRRFLNTN . ESSHETEE, Bax
Bo REBEXKGA K HEMTHWEEBENM. SE%YEI i Neos-
chwagerina, Doliolina %, "F#i7F Productu: nankingensis —ffio H L3
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R % KRR BRI Z ) BEFRZT. B EUBTREER
Wiy TABZF K S Oldbamina AT N RKEREANKE, BK=H
o F O KA HREGARASTE RS R IS EPRUHEE FREE
AMKLRE Mo FOARESREE MRRPEGHERETAY, %k
B SR FE B i 0 36
J B K S Oldhamina, |IE 70 &R
M F  AvE Oldhamina, HEIE 200 &R

SERERMERRE, BEER TOHRESHENEZERLE22ZA8R
MR RFERKGZE SEABREBATHZT, TEEWE BLEBRE
EHAGHELR, BEREFGKE SERERA. BEEZHLR. 6
R, Wk B# BB WK, CREFIR KRGS W
M, WhiLE®, L%, BB (SR ), LU, HENL, RR
BB S B ARt

RAL WP LR SRMFUZEREGEARGOR SANBR
THLRRERE 8L RNEEEENT Y ERBRTNTES. EREH
WO K. BRERAREAAKEZT, BT BURE -G KD, 1%
Oldbamina, WIESLE RK AR E. M5B KELRERE BMARM XY
F U TE R FBRE R G EZH AR d S W T W A2 WA I H
Bt LIRPTUERAE . W AHBE AL R PR A 558 RGDR B P &
AEREE B2 B R A RAREREEBREE, AR T,
BERTHHEE MEE S RRTA . BEERRRRKEZT, FOK
B bo ANYERBEZE, AR,

 REREB T ARZRNEEM, WTEREER HEERRR IR
Badid. HEARATHEKERES, BRGOR2ZEHE. BEE-LR, W
FAEENAASRE ) RAREHAESEAER 40 B W, KEF

B |




8- OB oMok W R 49

RES FERISUREN & B BB A S BT VA 7 JEAE TR I
TSR,

25 B2 40 B WL T Z AR § LIS R, FERS
RRMHL AR THNSZMRRE, PHZERRS KR SN
AL ZE R BTS2 ST TR Z BRI
B2 1SR SR ETINR WEZEERER § B2 5
WHREBIZo

BB SRR Z R Z AT KSR 2T, SR A=
BALZ AL
L BPSHME SRR SRS A R RRLE, S
LEREEBRUARE . ARRREARL KBS ENG BREEZ
Wie WIHEB AR S RER LA GRZHR. THARS, LHARE
Bis hE AT . BERBR. RS SRR

B L R TR, R AR S BT B A R
SO KA. WM B RS EE, GSEEZ, REAL
BEOIES. BAKEELREZHN, BFLE. BRLSREBAN
SR Z KSR AT K B0 S Me MR G2 K e
N2 EWEZT. RENUEIET, 6 LRy L2 %5 RAHEM Oldnamina,
B B o HUMRIRIL % R R O 0T OB, R B b e

R W TR RRGURRE, BRI, WS, Son
W TLHKBZAT A WEEZ. SMAREERGEKD, KL
IS T EHH TSR B RIS S b = A, o

RABRHER K2 B IS T M2 AR £ Y SIS, 02 R T
By Wi, RiEo TEEAEHI. e Ea ARSI

B EL BB ER, KR&Z, TABEAEYEN: LS Lytoni
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richthofeni &) ¥pRE. fAEREINTAZBE, EHZUELGKE BEHZ
RGO KL B ARG b KR 2l K B SRR
AKE, EHHZRTUKSEE Lo, RS T REE.
2. HOldhamina decipiens B)¥REL] » 58 B F L& st 2 sl Ko Bl
B ZiRZ ER
3. BOrthothetes tingl )RR FEBINII & 2 DILAEKE BT
TaRl, RSRUELS, BRI Z IMEA R ET R BA K YL Schwagerina R4
%o
4. %5 Gigantopleris M4l ®|WMNTE G KZME%, Kb sde
Z THMEH IR, BRHVOLEER, SWEEER OSSR, &
AL Z BRI RERE . T S PR TR S E
B e HBims BN S, MEEZY M.
5. BGastsioceras anfuedse EWIN], KRBT SHZ HULE K #
B AL ROREA R 8, SR RE I KA S
B WA LE FHAH MEALH MERHE BHIBERZAEM R U
) ﬂi@ﬁ!fﬁi%iﬂﬁﬁ%ﬁﬁﬁzc F BN RCHE L M A 2 B iieAs DUE
B BORSORA B . TEACBBIRE S EURR o HfRmIw , T
B, ihE T, BN KR Bz oS RS EEgE,
FUH 04 022 5 1 MR B PR B R B A A oo LI 6 )V R
ZHARR R A=A
e, 15 RK AR B2 S uR B hn YR R M
HAERZ K RE: _
EEAERKEZK, BB EEMIIZBE. BRI 2R HUHH
B GRS S Ay BRI, ERREEZMASLK (Appa~
lachian Mountains) » F[MEGE IR (Acadian Mountains) , RigHHEFE LI Bk
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(Ouachita Mountains) $235 o

R G ERZE iz MuEH RE2R R, BRARRZ
Fehkr KU W, WA KFER M (Continental basins) sitH, Hh
Jeit: 2 KA (Continental Shelves of the Oceans) B3, HARZHK
B maenlo R— i BeitihZ By, B Z8MUFTEERNEEL
ZigARy fgh AR RIS BT WAEREHE&R, SRS
£ RO R RTE DI EZ BB,

g A AN, HXRARKZAD, HoRER LA, BERMK.
HER LU0, AR A ZBER SRITHERBE. Rk AR
FF &R ZIARICHD A E, EREERER KM%, XEHELEE
HUES, WA HREE, 2REWD.

(2B, HEEE RBE—~XAZ. KBHIMRTER
BB TEE. Z5HFH FEBU LTI AEWGE. )
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g0 A # BB X

Earth History ( Vol.TL and Vol.IL) By Chamberlin and Salisbury

Introduction Geology ( Partil ) By Pirson
HER 2 B S E B
He 52 1K) 3 ¥
Text Book of Geology ( Vol.11) BRI EX
o (Vol. 1)

o B4 (ERILE— G2
R AR A



b2 £ £ I & &

et

VP IR A BB R B T A3

L dCE R AL Lt

China in the Ordovician period
E- S HIP A R) [l bt N

WAL T UL e O I e R
WG RIHEE

TR ) BT S TR S
TEL SR K 5% 2 Y St
MR Z R
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BB S 2 MHAR (BESFoSE AR

e G b e

B EBER ( 25)

e L B

B PO Tl E S 2 el

W) i L il B 2 B R
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1.3 5,3k 2 BCAY
2. B2tk 6. 2z in
3. g R & 7. B ZHE D g ks
4 P HEE 8. T8

# ( Waves )

— %) ( Disturbance ) BB, BWRKZHFHE (BLiKether) T
B RFREZER EEBZBE.

BB, MR, REMEIT ) R 1
H—Bigh ( Wave train ) BYEEZH IR BBBE—WN, SABE,
TE— 2K, MENA RERFEZE LB XS E. Pk
Eiz ¥, ABHKE (T ransverse Wave ) o B ZHATHR, RELHEZA
18 (Mediom ) 27T , SHRBHEZBGHH, EREH LMRE—
&BEFE (wll—)), —BUZRE VDERBEE.OZHRE, ZRERB
PREZ0. OB RAE. ——LUBEE B2 bty IR BTIZA R 2 T
elasticity ) £/, TiG—Hidh (mbi—b. ) RbODMOME: % & WA
HZFPED, CHMRBERRLF RS RO SRR
Bl TSR A2 EE D » R Z B » T B — R 2]
B ARIZOEIEED FENT, BN B ORIME i i ik
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(BEEET) (RENETR)
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B RUSH— 2SR B BT ) 2 B TR DS B S = 2R
B ABEZMET. EAFEHERTE KRENEREL SHEAE
Rl BHEHROBMFZH %L, PULEZ%) ABHL (Longitdinal
Wave) o Mg 24740, RIGEELZIMELAIT BHREIHES L
i, HAGHAT, WME—iTH o Crova’sdise ( ulEl— ) # BEEIZ—B);
BEAOH Bt fefeh—H; TR L MERTEHEZAS, 1,
2:314,5,617,8; DSEABTBH.G, KB ERE, ASRERALBZS—
W EHREBOWNH, EOME—, FNRTHSE, DTERa

SRR TE, (Bl SR E0 )  ARE i TR 2 I
BN, BYETE ) W2, BB ER—H o 4DUbHINLS

% Rz

P B2 Fy bk
B EENEZ I FY B R_L y 2K 8% (0K I Goke i ) ) R s S I e
R TRELOZED RBHEFERZE WAsKiERE Mmitkis, K
5T ARG E4h LIRS A, KT MR,
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— AR h 2 ES — BN B R — R RRE B 2 WS, WidRSE L. 1K
WHF NG of 1 h 2 bidkfn T

(1 ORFAEY, EEGDEMRZFTEA THICINE, AR RINiRs
ANELy B IR LAY, RN Al B (R KB ) 2 OIS, DA
¥t — 2R M ‘

(2)RZH—DTEENA RAPFRELERKSER 2R
R—RZ %) ( Periodic Vibration ), OB RIVIER ALY o1

(FLEMAPIPU, LHBBULZREAE, SEEARS, Rig4sers
W, SR REHERDRS, MBI, AR R AN, SR H—MaE:
PiplE BRI B A R ZET . B RRZER BanhA%RE
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S

(4)—EBHE—MB R h—niEer, NETBZEBEERH, BZMEIER
& Rzt BEME>EE, KEEZMisi,

(H)—JZiEh ¥ & T (Interference) B0k ( Diffraction) 2B H.

B &h PR &D

BIERATE 1 WEIGRRIA TROWIEHE 5 SROREBHHBYZN
& (AiEEhz MR, BEAHE HRHEBHENGRMNZMEK RS —

(1 )4 ia¥EEh ( Forced Vibration)

—MEEZ YIS, B NZER BIEHE WHABRZEE, TH
B#EE). MHiEE), /28 Hhiksh (Free Vibration) , HREEHREES
AR, BIESDIK—RZRNmESR ML hZHR, (E—RIER
TERRZ RS BB BIR RS (wE=

[

(a) (b) () (d)

R= AABHREZEMREL REXUHZREBGRAMES ( Sim-
ple Hamonic motion ) ZBMET, HH#AHZBHBT., iﬁQiTZHiEEEE
AT, =2x _/-l—'g—, T=2Jr,,/“l? yETL <T R I> 1y #OBEAZ L)
{OA>AA’) ) IRARIEAMEBRRUIFEE A BER ; %2k
{ Phase ) 1%, 3T <T) (B =c) »UR&Re OHMBIFEAA 2, fLa)



L Rt B B % & 5

ERURRZMHMZER r . FEOBA A’ HE, 1=1 (H=Db) ., XY
ZHEEBN], SRR A B2 AN, Az BIREZMEHE ( Sympat-
hetic. Communicaton of Vibration ) , B=(d) #, FTH/D, 1 FFEZIB B
Ay OBIRNIRA BilaE, i % B —EBNHE, BRARED
By PUEBR, ROGENIFILALE. SERES. H MEZHRESE a, M2
#EH B HIDB=a,A’B’=2’, $#=f¥BDOMRB’A’O

DB _A'B’ gy a ' (BEHEEFEA BOTER 21_)

oD OA° i~ 1.1 \OD=0A=1, A’D=A’A
s |
ad=a —-_l-lt o
1= 8 T2 |=__& T2;
= ex? ' U @xr
y__ E 9
: G g L a’T2
Soa=—= —_— Leeseesirteeiss it taTeissensinns (1)
g T?-T %
41.2(T?-T12)

HZT>Tiafa’ ZFRMF, DXBERZBGH MR (M=a), ¥
TR ZEW R ZHABER. & T<Tala’ /R, W3S
RERZBEFHRT. BT=0,aF%R0,MERZADTHBE.

AEMRA BB EHR 2, REHEZNF, RIEREXH
o2 R R IE . 3% f BRAREAIZIE ) ( Restoring force) o ERIFHMAZ
RARE f o (a-a’) B2EJ. —HREBH, LHSRABER
AF=f(a-a’), B£=HfFBEBR BB A’O:

BE __ A'R % a-a’ _ _a
BR’ OB, , ¥ l"ll
~a? = al i == aT]2
TE T-TE 5
\ _
'F=f ( a-a’ ) — faTi ....................................... ( 2 )

T2 T
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#kﬁﬁhah&%M&ZLﬂW(ﬁkﬁ%ﬂAﬁﬁBﬁ) %%Fm

FREEA’B ZHFER,

— fafT® i
2ATIZT2)

( 2) SR8 MR &) 2 feft

RAT— R 28, BP% o ZHA BN (RH)HRAFR
CZR¥ IRt JGEWZH i, 4 ABBECD (AB=CD=V) , #£A Bift A
E, 4 AE i HERCDy A BHFMEES A E iy, m—Amg (
Vector Quantity ) BE . {BfERVE R MUE, RN IAEZ hi
%?&*—@&%ﬁm&ﬁm% Zho B NHENER, A B M C DAIS
BT, FEEF BER O AREBRIIf BIEARFEWZh, HARLHHFT
ZHulre

m“ﬂﬁAOC&ABE¢

e ( 3)

AB OA r
:BE~E£
r
ZEHHBF, B
F= mBE - mv-t —m Vi
t rt T

ﬁ&%ﬁwﬁw%nm(n=,}J,m

=mr(2mxn)?=mr (2X )

Fem (27 rn)*
r T

3. MR EE ( S.H.M. ) 2

W LSRR S EETAREBNX X' YY 2R S.H M, , A
RINEBZ BTG S8 r BEE—RBLZAli RN (Vector distance) , HI
r W x» y RIERZS T,

X=rcosf, y=rsing ; [']nﬁ\}]lm'(

) AR Rx , v AR



B —-M B % % 8 7

- T
7 LN .
y ¢
% 0 E
0 x X
Y"
=
W 4ngix WA M2 ih s
2

) frcossy Sy WA EZ 0B

27]: 2 ——
S22V 2 x=m

lﬂ(£§4%=m(?g)%mw

—t0 SHZER WEMRLLE WATEFR T, K hzmMy
Gl HSFLEESNIEITAR 22 — M) GRS H AL (Displacement) ]
Z MR IE o R AR — AL EN(S . H. M. ).

Bl S ST e 28, BRTER L ABRIEFRFEZAR, K
DRBER ) F— WTZHER me; M RS A 28 h
M, BAFEREEA SLED B REZBENEZT NG (RABZEERILG), &4
BAPHREREZEES (A BifeB) B 1, WEIRESES FXAB ,
B EERIACE ) O REHLZLBFXAC (WALER, BHARED) o
S H6ERELEB 8, Ripliz B hiiE 4
AB=a=AC, BJFXa=m (3%"—)ra
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s T=2 J_‘L
*dF

(T ZFkody RIHEH 2 Z KB )

4 WETL K ZRHEEE 2R ( Superposition )

BB LA B, FRSIURECH FGE BTEE, (HER
BRI ) o BB, REIMBNC, A K—YIKNEDESH
J:C Fiamres MR d ks, TR T SRR

A HRBRED, KEMHEP, P, HEZRNS O ARER
j) (Plase Angle)B #),

‘I
B
A ;. X=acos$, y=asinp

P 2arat 2xt
A ra x
= 3 T/ T

2 2xt
AP x at x
ﬁg Ju— ._a_'._—"-— -——-——-——-—-/a—-"' —"_"T

S x'acos==

b
A5

ey &1 2 BR8]

s . 2
y ==-asin ——

At
X==ac0$ "

Wy EHA Wz ME €.

2rt

y=aSln T

g L R AN AT B— FEEEITRFE ¢, JUEY x &k 15 28k R B (Disp-
lacement ) , x4 x’=2acos 23;} o WYy BIZHEREL HRY + ¥y’ =00
Bom 2z MEEE, B%ERNA C Le—WEmLh,

L ERZ A% HEBHETS (BIRUR S H N ZEER IR R




et OO ® O® 9

ZHE), BMFRZTFA. SAEBMZLBE, EEH—AMZHG
B, —MABZR, ®C, AW (REC, AL)) BREER, KBMHR
CA BB, SRS RERBR CA . WIFZRRBEL, FRRR
7O A ke BEEHUELE B HEMFE (KEED ), KA
BWHALY FBERWBAEHZIMAC, RELEAEZH AT
.

5. REAEEZ U

WHSRERZR, AAMEZY, Wh—d, (BA)ENkE2 LR
 #0#E) (Simple Harmonic Vibration ) ##i—HR k. WARRIGHTZWRE, &
ERRRIEZIRE REARAZED , SEEEEZHHE R
# W Sine liflo &)\ BUK, VEEE T HEM. IVT=), V=ab

o= L

BEA (b)) (C)p, t BEIE p BT BZEEM, x=Vieomnaen.. (1)

.2 .
_ .___t LR e L R R AR R S R L 2
y=rsin ( T ) . (2)

PEC1 ) (2)R) HET y=rsin (—2-%-'- : ; } =rsin (—2%"—;()

WB Sin iz R, Fx=\k, y=o, RIFAHEX—HR.

T BhgEns, y=r:‘-in2$t Bp ¥ Lz 0 ( Harmonic  displacem—

em);ﬁﬂnﬂﬁ’:%%ﬁ%w%@ﬁﬁxZH%(u={%);Mt@

ZifFy 7E x %Zﬁﬁ?ﬁ:ﬁﬂfﬁﬁﬁ(l’hasa angle) %ﬂ%(t—tl)z%( t-—-%)

X _y—rsin 2X (vi—x)

bt )
WBEBZHFER. AE t=o, HLEFEZ Sine #f; &K x—=0, ME

BN B Z T miiE)

y = rsin

2 X v .- ot
(t ” )—-rhm21r(T
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6. FER—# L, HEANMERAERDZHEAe,
W EARPER L0 BE—HT ZHAMLEh (LIC R ), HHieE
Bri.bXREAS e i) HE—R L2 ~WE:ENHHNED (DCERLEZ)

y BARAREAD FEtPER Gz
BEF ( Phase angle ) Boot, Ci&
REFABotye, M2z B
# 2 FUGKE (Angaler Veloc-
ity ) o I@HOCIIICC3,0CIICC

RZ=r 24 rs24-2r r;Cose:-- (1)
B ER TREGRZEMME
BZHE Ro |

A OP=x(,0Qe=x:,05=x,
L COCz=¢

SXi=r,cos {Ot+e) ) Xp=rycoscot
X =xi+xz=rjco3( 3t4e) 4 recosodt
==r,CosCotcose —risincotsine4rycos oot
= (r,cose4r,}C0300t—FSIROSISIME v tretotitarimrersrarsniriiriarernrsnes (2)
A L rcose o e L T D L PR P A PR P T T TT TR PRI IR: ( 3 )
risine=RsSmg o>+ ceeiiane et res i raa s seae e sy reerenee(4)
LB (BARAR)R
s x=Reosicoscdt —Rsingsincit=Kecos (ot § ) «--oerrrvsennin. (5)
VR)ARZEF TR 2Z2EFH
R-=(ricose-+ ;) 4 ri-sine =r| cos’e 4 Arjrycose +r2- 4 r;-sin-e

== £ 5 g b DLIFgCOSE = rvterrerorsrarnorannsumasnrns (6) (RE—FAH)
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B(3)+(2)tan g = T 5 g —tan-t RS s (1)
BEAR(6)f; Feose=1(e=0"), R(=r;4+ ) Z{HBRK,
Fcose=—1(Hle=180°), R{=n—r)ZfHBHN o
M, — Y HOEGKTHARERNSANZ LRI

(T)RMEREE BIMEZENWMTRZMA

BlMk: S¥X'0X ZRFMAL. REESEHANZEE ()5 8
Y'OY %, SRKEZEE. B ZMNAaS, JCHM—B ;25 ok
W . ERTEBREE A 0, B2 RIS A% (8D fELITR
W, ~XZEEHH, ERELE), NENE L2 80X REL

Y
5
& i M LN
o/ T Bt - N} |
' ff AT oA
X'—&¢ L fo : +
M : . o] X
1, 3 S A
+- - -7 /5
fo -u ~tr- 1: 4
J 5 13
Yl‘
ZE%, LB OY R, [ibpiat, EWOY ZUGmTHZREMAS T
B i OXH#B B0, S/ LR 1 EOX Zdt, FRtAMEM koY Z

T KRB E TH-RE. 0RFHZEBZNS FH ), SER
SHAA TR Z Y M AES

ERNRE “EREAZNS T ST Wk RERE R X
R X OX, Y OV Aro



B M A ) S 3 13

RENERTE RENZEBER0 W ERGZRY, 28—H
(M —AsAc)

MBS, WIERZNS-T-8 8% W LHSZ O 25 (i
+—AC) |

AHBRIE: i XOXWIMTHIZENE 8, W0 Y 180 B,
S LI RERMIS 6,0 O X e 720 RIEN x RISLYLIR AT D, T LA
FH R x=4aC05§ «ooeeees (1RZe B Y OY ZWHAEE), HANEFR,
By X'OX EhKe ZHRE2A LLOKEZ. MEYY OY HZRIEARN o+
§» FROYHIEATZH M ( Displacement ) y=bcos ( 64 § ) wroseeeeeee (2)
(1) ()W)

po===-- n B bl 3 o=t Rl NG T "™
1 . l' 11 ll 1 ’
A 1 1 )y 1) 'y 1 I
! ' b |1 I
1 || t l'I | !
I 1| I L b, '
| Ko 4 lkere oo O T N SRR I TR, J
o == ] [ A s | i =] (ree——mag mamm-- -
PSS RS reses rossasy oy
B 1 1:2 :: ;: := 1y
1 11 |I Il :l :
1 11 " 1y '
[0, . 4 LsT=2 . - LTy Ll L o]
| it 'll' """ ':I"' """" 1 == T == ':
& <t 3
C 11 iy 1! 1! "
1 |2 ' ) i !
1 i1 |’ 1t tl !
L----__.-J | Sy~ —r— 1 B | 3y I W,
r—-—--1r ----- N
! il
.;'
Dl‘ |]
) ;|
e, L o S —

po
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L =COS( 9+ §)=-2-008¢ = [ 1=X_Sing
b 3 a4

* x:: J— _§_¥_ b =5 o L: q‘ : "o-------------lo--.--..uoo.
2 Cos § + o= Sin¥4 (3)

ARR(3)) BRENZELHTRR A5 =0°8ixi Sin §=0CO
S=+1, R, TiBmy= i_a_x ............................ ceeniann (4)

(4 )R IS B2 SRR, ;raxaanzmgﬁ-mmn—l( ;t-‘-;_ o B =

*;Lﬁ 32??, COS § =0, Sin® §= I, ﬂ]}_%+_%;_= feeererrnrenenreneens (65)
(6 )Xhfa=b, WHBIHNZHFER,.

( 8 YRILEREEED EWIST L2 B> Al

01, O; BRELKEXZWERM
EX)y T p T BIEN. BET .
Te=1: 2(@+=), ZHREMZH
B (k& RiEd o i
2Dy MEMEZ SN
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. PTG, RHUEZ IR EARRSLZH . T NERRT
BEMES LA, BWERLFZHY, Dt ewsmmits. BEAELS
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FHEEAR (End area formula), V=% (A1+Az) Lo
KRBV BEF 28, ABEISZEFER ABRNZHEBER, LB
Copiicipdich 8
BRI AR (Prismoidal Formula), V=% (Ai+4Am+As) o R
B I An B, BES—EREISH—PEEL BREFIH. As
ZiTRE BHDHZ.

B iE k. 135 20 449 234

+8 +5.6

21.0 20.8

2 ¥ T4 +6 .
.24 0 24.
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#HE 2 XCotx (BA)

-1 S 10 il
EREZLRE BEMBMESLL 1, HEFLM (angle of report) ¥IB



14 £ #f£ I & & =%

33 o HERBZ LR TAHEL: LR ARIFLMTRE 40" R 15 BLE
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RERE MEBERK. SRFOSABES REICERWE D T HER
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W BT R o 36 A 255 T (Method. of deflection angle),
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REBEBZAGHE RER RAN, RERZeEd DERzS
W) B FEAT; BTG SUEEAL ATER WABZE R
Bz P, DHENEE, WRNARRE, RS2 SKER NES
BN BRZE SIRESRE, ThR.
(2)8
WG, FURAREER, PORON, HTRESE RS
1 KB BUSHARHEKER —URURMZIE, —
R o
(3)1F |
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INTRODUCTION

For the industralization of the nation, iron and coal are undou-
biedly two abrolutely nccessary elements,  Accoding to the Geographical
survey of China, the coal dceposits are given as 23,453 millions
tons, but our annual output is less than 25 millions tons, of which
only about 40% are used for indusirial and power generating purposes,
If we compare this wjith coal mining in U, S,, whose annual output is
600 millions tons, we cannot but deplore the backwardncss of our coal
industry,

The iron deposits of China are about 951,700,000 tons, which
although by no means much for such a large and populous country,
are quite sufficient for our first stage of industralization. Thce annual
output is however less than 2 million tons; in comparating it to the
annual ouiput of 6§ millions tons in U, S, again therc is a large
ditference.

How is that? The lack of communication facilities, morc parti-
cularly of railway transporiation is one of the main causes for such
difference. Dr. Sun Yat Sen said: *“Transportation Is the key to indu-
stries, and railways, the key to transportation.” Verily the railway is
the fundamental instrament of transportation and the foundation of
industrial development. That is why Dr., Sun advocated at the
very beginning of the Republic, the construction of a net work of
100,000 miles of railways. His teaching poiated out that without carrying
out the railway policy, material reconstruction will be  imipossible,

History of railway in China hegan with the Woosung Railway
on 1876 then some longer lines were built, namely, Peking-Mukden,
Peking-Hankowy Nanking=-Shanghaiy Shanghai-Ninpo, Ticntsin=Pukow,
Peking-Suiyuan, Chengtai, Lunghai and Taokow=Chinhua, etc.

Since the Republic, there were continuous civil wars, nobody took
carc of the Railway enierpricess. We can say for the past 20 years

except Manchuria, there has been no actual work of construction. The
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existing railway system of China exclikling the conceded lines, has a
total length of only 11, 747 kilometers, which Is far from sufficicnt to
meet our national needs.
The following table shows the comparative statistics for the chief
countrics in the world., (Dresdened Bank. 1997)
Nuwuber of Km, of line to every

Length of Lines ({000 Km.)
| 100 <, Ko 19,000 popnlation

Germany 58.2 12,4 9.2
Great Britain and Ireland

34.3 12,5 ],1
France H3.6 9.7 12,0
Russia 57.0 1.4 5.0
US.A, 402, 4 5.2 37.9
China 12,0 0.1 0.3
Japan 22.6 3. 2.7
India 62,1 1.3 1.9

China has an area of 4,275,347 square miles, its territory is cne
-of the largest among the nations and shc possesses the smallest mileage
of railways. This is why China’s.industr}f remains undevelopeds because
there is no kcy to cxploit her abundant mincral wealth.

Among China’s mineral resources, the coal ranks first, coal
therefore, mining is the most bmportant of all the mining industries
in China, Therc were many lines built for exploiting coal mines, such
as Peiping-Mukden, Taokow~Chinhua, Chengtai, Chuchow-Pinhsiang elc,

Since the Ministry of Railways was cestablished in 1928, the
minister has proposed the construction of somec lines for the transport
of coal, namely: the completion of Canton-Hankow line, the coal output
of Hunan would be used to promote the industralization of the south.
The construction of Shih-Chia~Chuan~Tsangchow line will facilitate
the export of Shansi coal. The construction of Nanking-Changsha
will encourage the (transportation of Pinhsiang and Pohloh coal

to the East, With the completion of Tackow-Tsinan Line, 1the
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movement of anthracile coal from Honan castward will be facilitated, A
part of the {atter Line, Taokow-Chinbua, existing line was originally
intended to tap the largest known coalficlds in the world, which lies
in the highlands of the southern corner of Shan:i, where there are
thick scams of excellent anthracite running for a distance of 200 miles
with varying width, The same region also abound in iron ores, Buat
later on, due to the new found Jamieson collieries, in northeast Honan,
where the conditions are similar to those existing in Shansi, the
terminus of the line was placed at Jamieson Collieries and construction
was not pushed to Shansi,

In the Jamiescn camp, there are 2 big mining companies situated
along the Taokow-Chinhua Line: the Peking Syndicate Itd. the founder
of this Line, and the Chungyuan coal Mining Company, resulting
from an amalgamation of several Chinese companies, Their annual
output altogether was formerly about 1,000,000 tons; and supplied the
big cities of Hankow, Peiving, and Tientsin, and in addition to the
region along the Peiping-Hankow Railway.

The anthracite is entirely consumed in China almost exclusively
for household puarposes. The anthracite of Honan is of the best quality,

Recently an analysis was made by Hdlcabomi, a Belgium specialist as
follows:

Carbon 84.31 9
Ashes - 3.99 %
Volatile matters 3.3 %
Moisture 2.8 %
Sulphbur 0.5 %
Heat value 7360,

He said that the anthracite is hard like stone, of a bright
colour like graphite, the percentage of carbon is very high but that of
the volatimatters and sulphur are low even the best anthracite of Eng-
' land similar to that is very rare.
(Chungyuan Coal Mining Co. Journal No 3.)
From the above report we see that the anthracite of this region
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is very suilable for industry as well as for marine purposes, Shanghai,
the great industrial center of China, as well as all places along the
Yangtse Valley, demand much coal which might be supplied by our
country, yet they import much from Japan,

In order to compete with Japanese coal in Shanghai as well as
for the development of the coal mines in the richest coal region, the
first thing is to make use of the 'Tackow-Chinhua Line, through which
all the products of these coal mines are to be transporied. However
the existing lin_e is nmot sufficient to meet our hopes’ in order to

extend the market of coal we have to complete the projected Lines,

CHAPITER 1. History,

In order to make special study on tne Taokow-Chinhua Line, a

comsiderable historical background is necessary to understand it’s circu=
mstances, |
A. Origin; After the conclution of the Sino-Japanese War to 1896y
Commendatore Angelo Luzatti made a study of the richest coaliields
in Shansi and in 1897 he formed to exploit it, the Peking Syndicate
Isd, with a capital of £,20,000, Angle-Italian in its composion, but
registered as English,
o In May 1898, he mnegotiated an agreement, which was duly
ratified by the Tsung Li Ya Men, whereby the Syndicate acquired
the sole right for sixty years to open and to weld coal and 1ron mines
and petroleum deposits in certain specified districts and prefectures
I Shansi, The same jear anoiher couniract on sitnilar terms was
signed, extending the Syndicatie’s right over the north west part of
Honan, situated north of Yellow River.

Having obtained the grant of the concession, the Syndicate
increase it’s capital to £1,520,000 by the issue of A 1,600,000 shares,
known as Shansi Shares, and in the following year on expedition
was seat out under j. H. G. Glass, to asceriain in the first place
the extent of coalfields and iron eore deposits and the existence of

petroleun, Secondly observations are to be made to ascertain how far
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the construction of a railway connecting the mines with navigable
rivers for the transport of the products to suitable marts was feasible,
Following such surveys the 17th Clause in the agreement was
applied
‘“Whenevsr it may be necessary for any mines to make
roads, build bridges, open or deepen rivers or canals or
construct branch railways to connect with main lines or
with water navigation to [acilitate transport of Shansi coal,
iron and all other mineral products from the province, the
Syndicate, on reporting to governor of Shansi, is autherized to
proceed without asking for Goverbment funds.’?
Consequently Mr, Glass’s expedition first made surveys through
Southern Honan to Siang Yang (3 B!) on the Han River (#7K) but
finding an insufficient depth of water at that place, surveyed for
a line to Pukou opposite Naoking on the Yangtse, which they ultimately
recommended as the southern objective of the Syndicate, Another line
connecting Taokow in north-eastern Honan, head of mnavigation on
Wei River () and Tzechow in Shansi, one of the richest coal
areas in the concession, was also surveyed and was taken by the Di
rectors of the Syndicate.
A contract was accordingly made with Messrs, Pearson and Sons Ltd
and railway and mining engineers were despatched to Honan in 1900,
However the Boxer outbreak occured, the construction was suspended,

B. Construction: After a delay of two years, work on this Line was

commenced in 1902 and a mining camp was formed in a place called
Jamieson, in Chinhua coalfields, in the north ot Honan, It had been
decided to develop it before commencing in Tzechow in Shansi.

The railway scheme was modified, so that to build the line
from Taokow to Pashan (H1(l|). Starting from Taokow it proceeds to
Hsinhsianghsien, where it crosses the Peking=Hankow Line under
a viaduct, with which line it is connected by a short branch, Thence
it proceeds from Jamieson to Pashan in the centre of the Chinhua

coalfields. Up to this point the line runs almost constantly from
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east to west.

The Line was completed from Taokow to Pashan, a distance
of 90.39 miles (146 Km.) In 1905. There is a single track, of 75
pounds rails, and it has been well constructed under the direction
of Mr. T. ]J. Bourne, at a total cost of rather under £7000 per
mile,

C. Redemption by the Chinese Government.

By an agreement made in 1805, between the Syndicate and the
Chinese Government, the latter agreed to take over the line from the
Syndicate at a price to be paid in gold bonds bearing interest at the
rate of 5% per annum.

The sum of £614,000 which has beep actually spent on the
construction of the line, is considered as representing the proceeds of
a loan underwritten by the Syndicate at ninety. The nominal amount
of the supposed loan is £ 700,000, effect being given to the arrangement
in the second clause of the agreement as follows:

“Out of the above amount of £700,000 there will iseued
to the Syndicate 6829 bonds of £100 each, which the
Syndicate takes firm at the price of 90 % of face value
equivalent to £ 614,600 cash in order to refund the above
amount of capital. This will be done on the day when the
line is handed over to Chinese Government and interest on
the bonds will accrue from date of issue,”

The loan is to run for 30 years, and to be redeemed by annual
drawings commencing in 1916, The loan is secared by a first
mortigage on the line, and quaranteed by the Imperial Chinese
Government.

Later on, owing to the advances for purchasing materials for
the construction of a small extension from Pashan to Chinhua (5 4L),
and accumulated interests on loan to be paid, the Railway Administ-
ration increased the loan from the Syndicate by #£ 100,000 more at a
rate of interest of 5% per annum. The whole amount of Loan £ 800,
000 shall be redeemed 'ip 20 years dating from the 10th year of
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issue,

According to the working agreement, the Syndicate has complete
administrative control over the operations of the line, It may appoint
a General manager for the purpo:e, to manage, administer and work
the Railway. It has authority to be approved by the Chinese Director
general, The Syndicate shall also purchase all articles nece:sary for
the maintenance and repair of the line, shall fix rates for goods and
passengera shall receive all the earnings and pay all the working
expenses. The Representative of the Chinese Government deputed for
the purpose must, however, countersign all vouchers for payment,

The Syndicate is entitled to receive 20% -of the surplus profits
remaining after the payment of working éexpenses interest and rede-
mption of capital.. |

The provision for the construction of the tine northward from
Pachan to Tzechuw i3 in the following terms: ' '

“The line from Taokow to Tzechow is divided into 2 secti~
ons, the first from Taokow to neighbourhood of Chinhuachen,
a distance of 90 1/2 miles, the second section is from Chi-
nhuachen to the neighbourhood of Tzechow in Shansi, a dist-
ance of 38 mile: more or less, The construction of the first
section has been undertaken by the Peking Syndicate, and
i now approching completion, The present agreemcent deals
apecially with the first section from Taokow to Chinhua-
ciuen.

As regard the second section, it is agreed that hereafter,
when the Peking Syndicate has fixed a date for opening
mines in the neighbourhood of ‘Fzechow, a supplementary
agreemicnt will be drawn up hetween the Director General
and the Peking Syndicate to provide funds for construction
etc,, of this section on terms in conformity with those of
the present agreement for the Taokow to Chinhua line, and
on the baiis of the Russian Chengtai Railway agree.ment,.
said terms to de seitled at their discretion,” '
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The second section from Chinhua to Tzecchow hes not been built
due to the concellation of the Shansi Mining contracts. Only an exte~
nsion was completed from Pashan to Chinhua in 1906 at a distance
of 4 Km. (2.82 mi) for the purpose of transporting goods coming
from Shansi districts,

{(Kent R. A. Railways Enterprice in China.)

In 1919 a contract was negotliated between the Peking Syndicate
and the Ministry of Communications for the construction of the Chinbua
Monghsien Branch Line about 65 Km. (37 mi.). The final contract, i,
e. the Presidential mandate was issued on November 1920,

The agreement provides for a loan, the conditions of issue of
which are to be fixed at a date not later than 3 years after the date
of agreement, |

Both the loan and the advances are secured inter alia, by a general
quarantec of the Government and firstly by a mortgage on the permanent
way of the railway and it’s earnings, and secondly by certain earnings
of the Taochin Ry,

The construction of the line will be carried out under the control
of an engineer nominaied by the Syndicate and appointed by the
Director of the Taochin Ry. Administration, who will act concurrently
as Director of the new line.

The engineer may, with the consent -of the Taochin Ry. Admi-
nistration, employ in the work of construction, any of the staff, rolling
stock, plant and tools of Taochin Ry., on rates to be determined with
the approval of the Ministry of Communications. The Peking Syndicate
are appointed purchasing agents for the new line and upon ail
materials purchased abroad, they will receive a commission of 3% on
the net cost thereof.

No provision is made for rolling stock, it being arranged that
when the line or part of it is opened for traffic, the rolling stock of
the Taochin Railway shall be used on a hire basis at rates to be
fixed by the Director of the Taochin Railway and the Peking Syndi-
cate with the approval of the Ministry of Comumunications.
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The terms of the loan agreement and also the working agree=
ment of the Taochin Railway will not apply to this agreement,

For this line, tenders for rails and track materials were adve-
rtised by the Peking Syndicate in September 1922, but no construction
has been accomplished.

The construction bas been delayed due to disagreement as to
initial portion ‘of the route, but earthwork construction was put under
way during the beginning of 1924, being helted at the Chin River
( 357 ) owing to unsettled conditions. In the summer of 1924, the
construction of the Chin-Mong Branch Line was stopped at Chen
Chuang ( Bf 3k ), near Chin Ho (i ).

( China Year Book 1924)

CHAPITER II. Organisation,

The organisation of Chinese Government Kailways is generally
uniform, but the distribution of powers within the organisation varies.
The typical organisation is that of a managing director, to whom the
traffic manager, locomotive superintendant, maintenance of way engineer,
chief accountant, and chief of police make their reports, The traffic
manager has jurisdiction not only over rates, fares, and conditions of
shipment, but over transporiation also. Stores are usvally under the
jurisdiction of the particular department uwsing. them. The Pinhan and
Shantung Railways have separeted stores departments.

The typical organisation is considerably modified by 2 factors:
(1) Loan agreements and (2) the consolidation policy pursued
during the period of Republic.

On Lines built with foreign loans, a certain number of foreign
officials are provided for and their powers are enumerated in the
agreement, On most lines a foreign general manager, with the title
“Engineer in chief’® is named, to whom the heads of departments
report rather than to the managing director. In such instances the
managing director has ordinarily little control over the technical opera-

tions of the lines, but is the medium of Communication between the
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railway and the Government.

In addition to the engineer in chief, or general manager, the
loan agreement usually specified a foreign chief accountant, whose
powers cover not only the personnel, but who has custody of the
entire railway funds. Only upon his signature can these funds be drawn
from the depository specified in the agreement.

In the agreement prior to 1908 not only are foreigners named
as heads of the important depariments, but they are specified also for
technical positions of responsibility. Thus on the Taokow=Chinhua Line
formerly not only were the engineer in chief, chief accountant, loco-
motive superintendant, maintenance epgineers, and traffic manager
foreigners, but also most of the district, traffic inspectors, and locomo-
tive inspectors are foreign, ‘

For the most part these foreign officials have complete control
of .their departments, including the making of rates and of rules for
the packing and shipping of goods and the right to discharge subordi-
nates.

Since 1905, when TaoChing Railway was redeemed by the
Chinese Government, a managing director was appointed according to
agreement by the Ministry of Communications. The admtinistration
office was composed of one translator, one cashier, and one auditor.
The organisation was very simple: the traffic manager, Iocomotive supe-
rintendant, chief accountant, storekeeper, and maintenance of way engineer,
they all were under control of the managing director, but the cashier
of the Administration office was still working under instructions of the
foreign accounting office,

In 1907, in order to carry on 1he calculations more guickly
aud accurately, an auditor was appointed, who sometimes worked also
as stores inspector, The following year, owing to the immense work
of the statistics, the Administration appointed a chief-statistician and a
vice=statisticiany the next year an employee was sent out along the line
to examine the commercial conditions which were gradually developing,
Then, a new office was established with a chief-auditor, a vice-auditor
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and fm.nr secretaries for the purpose of classitying the different detailed
accounts on the whole line,

The above mentioned different positions were established according
to the necessities Of affairs; they have not becn fixed beforehand by
the agreement,

The third year of the Republic (1914) January, by the order of
Ministry of Communications, the title ‘“Gencral Managing director™
(tsung Pan # %F) was changed into “Director’”” (Kin Ch’ang R & ),
‘The Head Office, began to form the Genergl Managing department,
under which different offices carried out business separately.

In the 16th year (1927} the National army tock over Honan,
The Administration QOffice was changed and termed “Managing Dire~
ctor’s Office’® (43 )5 ). The office was reorganised according teo
the Regulations of the Ministry of Communications into the following
six departments in order to better suit the conditions on this Line:

General Management Department

Traffic »
Mainienance of Way 1
Accounting ”
Locomolive superintent 7’
Stores ”»
Police ”?

.

" Twa years later (1929}, in order to contract the overhead
expenses, the Stores and the Police departimmenis were transferred under
the Control of the General Affairs department. The present organisation
of the Taoching Railway may be summarised as follows:

General affairs departiment:
(a) Documents Division
(b) Computation. and Translation Division
(c) Police Division
(d) Stares Division
(e) Sundry Affairs Divizion
(f) Hospital
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Engineering Department?

(a) Correspondence Division
(b) Engineering Division
Traffic Department:
(a) Traffic business Division
(b) Transportation Division
(¢) Telegraph

Locomotive superintent Department:
(a) Loco Affairs Division
(b) Technics Division
(c) works

Accounting Department,
{(a) Accounts Division
(b) Cash Division
{c) Audit Division

In each of the Divisione there is a chief officer in charge, who
makes reports to his superior, the chief of the department, _

On the Taoching Railway all rules and regulations are based
on the is.sug of the Ministry of Railways. We give herebeluow the
summary of the General Regulations for the staff of all the depa-
riments, | : _

All persons employed by the Railway, must act in conformity
with the Rules and Regulations of the railway. Their names and
addresses are to be regi.tered to the station 1o whnich, they are attached,
They are not allowed to ab.ent themseives from duty or to exchange
duty with other servants., Every servant must wear a clean uniform
and take care of it. They must not appropriete the property of the
railway.

The conduct of the servants must be proper, faithful. No solicitation
of gratuities from passengers are allov;ved to servants, The latter cannot
engage in trading, and are punishable for ali kinds of misconduct such
as intoxication, inbuordination, negligence, etc. The servants on leaving

service must return the uniform and articles belonging to railway,
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To every in-pector, station master yard maiter guard, signalman,
foreman, engine driver etc, copies of rules and regulations, notices
and working tables are supplied. Permanent-way inspectors, station
ma:ters and locomotive foremen have responsibility of instructing the
men under them with the rules and regulations as well as to give
themn notices of signals and other alterations. Engine drivers and guard
must have scheduled of running of trains,

Every servant must assist in carrying out the rules and regulations
for the safe and proper operating of the traffic, and he himself must
not expose to danger, otherwise that is treated as an offence aginst
the railway’s regulations, Treipas.ing of duty is strictly forbidden.

(Rule; and Regulations, Chinese Government Rys,)

B. Treatment of s;a{t_'.

The number of the working hours for employees is six hours
and that for workmen is eigiat hour;. For the workmen an evening
dchool’ with 2 hours’ lectares is pruvided and there is a saving society
for employees whose monthly wage is less than 20 dollars, the
T. C. Ry contributes $1 monthly for each employee. Both the principal
dnd half of the interest are refunded atter 10 years, for the deposits
drawn beforé the end of that period the principal and inierest are
paid, but interest is oaly counied as 8§,

There is also a cooperative society for consumption, the share
is &1, per member, all men working on thiz Line can become share-
owners,

Thne number of employees of the five departments amounts to
410 their monthly salary is from $20 up to $500, The total amount of
ddlarigs is $27,087 per month,

The workmen and the policemen of these five departments are
1862, the total wages are 31,94 per month, The daily wages are 23
dents to $1. 80, The followiag table shows the co comparison wages
bBetween wages on the Taoching Ry. and Pinhan Railway (taken from
the China labour Year Book s B 55 EhE & )

T. C. Ry. Pinhan Ry,



R THE TAOKOW-CHINGHUA RAILWAY. 17

Max, Min, Max. Min
8 8 8 §

Painter 1.80 0.24 1.90 0.40
Turner 1.05 0,24 1.20 0.40
Blacksmith . 1.30 0,27 1.30 0,40

- Wood workers 0.41 0.24 1.60 - 0,46
Engine crew 1.50 0,60 1.80 0.70
Stoker 0.60 0.580 1.10 0.46
Telegram workers 1.08 0.85 2.70 0.20

( Investigation by the Committee of Education of staffs o" Peiping
Ministry of Communications.)

Al the workmen on this Line have joined an' Union which was
established after a work strike on the Pinhan Line in Febpuary 1923,
byt the workers of the latter line baving been compelled to resumg
work without success, grouped themselves into a large society to defend
their interests.

Railwaymen formed in Shanghai a general trade Unjon of _Chihese
Railways including the whole bhody of workers of 12 lines. In 1924
Feb. the first meeting was held the next year a second meeting was
held in Chengchow.

Recently a constitutive meeting for a Government Railways ‘[rader
Union was held in Tientsin, on the 20th of May 1932, This Union
includes all the railwaymen of the Chinese Goverament Lines,

The proposes of the Union are to improve the Government

railways and to protect the railway workers interests,

CHAPITER III, Transportation,

The total length of the TaoChin Railway iz 178.40 Km., which
branches are 28 40 Km, and the main line is 150 Km, in length.
It runs accross 7 Hsiens, namely, Tsunhsien (4 %% ) Huahsien (3} 3),
Chibsien ( {i ¥ ) , Sinhsianghsien ($i #5 % ) , Hu Chia H»ien (% 35 85 ),
Siuwubsien (% it # ) and ChinYang Hsien (RS E5) .

_This Line has been constructed economically over an easy cous
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ntry, and the average cost per Km. of line, $54.533 is next to the
lowest of the Chinese Government railways, The Line is situated in
north of Honan, starting from Taokow by way of Chihsien (R¥)
(formerly called Weihweifu {3 5 #f) in which region, the lands are
the most fertile, but the commercial center is at the neighbouring town
of Taokowchen (¥ 14k ) . The Wei River ( fi {fl) passes along both
these places, but ceases to be navigabie at Taokowchcng. Then the
line proceeds to Hiinhsianghsien, where it crosses the Pinhan Line,
and the commerce is fairly well developed in this Hsien, Then it
proceeds to Pashan by way of Siuwuhsien, near which the famous
Jamieson collieries are situated' they supply the Taochin i{ailway
with a large volume of coal transport,

Up to Pashan, the line runs almost east to west to: but there
it turns south to Chinhua then south west to Chengchuang (B 3°) and
it will continue in the same direction to Monghsien (as has been
projected) in passing through the highly cultivated and densely popu-
lated district of Chinyanghsien, from which corn is exported, It will
be a considerable benefit to this region to be brought into direct
communication with the main railway system of the country.

In another direction as having been formerly projected from
Pashan the line take an abrupt turn northwards, and will be continued
to Tzechow, This latter section could not be built in recent years on
account of the financial difficulties and the hard work to cross the
Taihang Range (K471).

Another desirable extensicu would be eastwards, passing by
Kaichow (B ) aad Tuangchang (B ) then accross the Yellow
River to connect the line with the Shanwng Ry. (B #) to enable
the coal mining companies to obtain a more direct access to foreign
markets,

In order to facilitate transportation of the coal to Tientsin (3
#) a branch will connect Tehchow ( f # ) with Nanlo (F§%8t), a
point on the Taokow=-Tsinan projected Line.

The line serves a relatively sparsely populated territory which
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affords a scanty passenger trafficc Goods traffic also is not well
developed and consists principally of coal produced by the Chung Yuan
Coal Mining Company arnd the Peking Syndicate mines. However the
revenues of the T, C. 'Ry. are increasing gradaallys before studying
these points, we shall first consider the rates of this line,
A. Rates, Passenger rates on the Taochin Railway are fixed on a
distance basis according to class, There are three classes for ordinary
passengers, and in addition to these there are privileged passengers
{mostly members of families of employees,)

| The 3rd. class average .rates are about $0.017 per Kkilometer,
The following table shows the distance between stations in Km. and
the passenger fares for 3rd. class only; the 3nd. class fares are double

of 3rd: and Ist. class fares are more than 3 times those of the

31d. class,
Stations Distances 3rd, class fares
Km, $
Taokow Wharf
Taokow 2.14
Wang Chuan 12,64 0.20
Liu Wei 26,31 0.45
I.i Yuan Tuan 36.567 0.60
Chi Hsien 48,96 0.80
Pai Lu 59,12 1.00
Hsinhsianghsien 69.90 1.25
Yiu Chia Fen 72,01 1.25
Taoching Junction 74 .45 1.35
Ta Chao Ying 80.76 1,65 20% Sur-
Hu Chia Hsien 92,37 1,70 charge
Shkih Tse Ying 101.51 1 .90
Hsiu Wu Hsien 111,73 2.05
Tai -Wang 120,87 2.15
Li Ho 126,01 2.16

Chjao Tso 132.15 2.2H
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Li Feng 188.17 2,35
Shankou o 141,86 2.40
Pai Shan 145.46 ' .45
Chin Hua 150,00 2.5
Chen Chyang 163,00 : 2, 80

Note: the above 20% were added after May Ist. 1931, both on
, passenger and f{reight tariffs,
Freight rates on this line are divided into 6 classifications, of which
the 6th class pertains to such freight as mineral products: coa) sand,
iron ore, gravel, etc, Most agricultural products are to be fouand under
4th, and 5th classesy crude manufactures, unler the 3nd. class, and
highly wvaluable goods under the lst, class, For the dangerous and
explosive goods, there are special rates according to special classifi-
cations,
The following list is intended to show the classifications of goods
chiefly transported on the Taochin Ry.

Description of goods Class
Coal Special,
Bainboo 4th and 3rd.
fron 4th
Tabacco 4 th
Medicine 4th

Remarks: the classification of goods of other kinds are to referred
to the General Classification of Goods, 5th issue [930, The
Ministry of Railways,)

With each class rates on 3 different bases are offered to the
poblic=-Metric ton rates, Metric carload rates and &0 kilog, rates, The
following table shows the different classes of rates in goods traffic
from one station to the following station, according to the basis ado-
pted,

Class Metric Ton Metric T.carload 50 Kg. rates

_ g 8 ?

1st, : 1.75 1.25 0,11
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2nd., 1.50 1.07 0.10
3rd. 1,28 091 0.08
4th 0.90 0,64 0,06
6th 0.63 0.45 0.64
6th 0.45 0.32 0,03

Remark: 20% surcharge,
For coal, special rates are charged:
(a) At ton load rates, and kilogram rates - Hith class.
(b) In wagon loads to be charged $0.01678 per metric ton per Km,
egxcept as stated in the following paragraphs:
(c)s(d), and (e).
(¢} In wagon loads per metric ton (see below)
(d) In train loads of 400 tons going on to the PeipingHankow Lines
north of Kishen (3t ¥:) and south ef Kang Foun Yi (FLRFHFE) to
he charged the rates as stated below per metric ton,
(e) In train loads of 600 toms to Taokow and Tackow Wharf to be

eharged undernoted rates as below per metric ton.

(c) From Station To Station
’ Taochin Junction Taokow Taokow Wharf
Chinghua $ 1,3286 2,4448 2.4979
Paishan 1.2756 2,316 2,4186
Snangkou 1.1960 2.3122 2.3653
Li Feng 1,1429 2.25690 2.2834
Chiaotso 1,0.66 2.1527 2,2008
Li Ho 0.9566 32,0464 2.0995
(d) From station To Siation
Taoching .Junction
Chinghua 1,0039
Pashan 0.9685
Shangkou 0.9154
I.i Feng 0.,8798
Chiaotso | 0.8090

Li Ho 0.75669
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(e) From Station To station
Taokow Taokow wharf
Chinghua 1.7480 1.7834
Pashan 1.7125 1.7303
Shankou 1.6595 1.6949
Ii Feng 1.6240 1.6477
Chiaotso 1,56532 1.5886
Li Ho 1.4822 1.5176

Rem.: 209% surcharge,
There are some other commeodilies which are transporied under
special rates:
Pit Piops, - In wagon loads to be charged $0.01678 per metric ton
per kilometer.
salt - In wagon loads Taokow and Taokow Wharf to stations up to
Hsinhsianghsien and Taoching Junction $0.01v78 per metric ton
per Km,
- from Hsinhsianghsien or Taoching Junction to and including
Chinghua the Class rates apply.
Timber and sleepers - In wagon loads to be charged $0.02237 ‘per

metric ton per Km.

Kerosine., ammonia solution etc. - Minimum charge as for | ton

Matches and Crackers - Minimum charge as for 500 Kilog,

The special rates for short distances between the coal producing

stations and other coal producing stations are shown as below:

From Station To Station Rates in wagon
loads per Metr, t,
Shankou + Chinghua $0,18
Li Feng Chiaotso 0.24
Li Feng Chinghua 0.24
Chiaotso Chinhua 0.24
Li Feng Pashan 0.18
Li Ho Chiaotso 0.24

Shankou Chiaotso 0.24



-

THE TAOKOW-CHINGHUA RAILWAY.

23

B  Passenger and Freight Traffic,

During the past 1l years there bas been a growth of passenger

traffic due to the fact

that this region

is progressively opened up;

while the freight traffic from 1919 to 1921 was increasing gradually,

but from 1925 there was a sudden fall almost 2 times less

than

years before, The chief cause is the closing up of the Peking Syndicate

coal mines, The following table shows the receipts for

freight traffic during the vast 1l years:

year

1919
1920
1921
1922
1923
1924
1925
1826
1927
1928
1929
1930

The following list which

Number
2879576
3155076
294,451
308257
3709433
438,878
2954487
3805626
4664419
55014716
440,088
671,681

Passengers
Receipts
172,469
199,651
1623850
192,384
2285222
276,645
233,276
2194316
2669846
417,000
313260
440,637

Freigt

Tons
932,542
900,493

1)018y175
151104378
1,313,872

1,284,040

919,681
4659365
399,795
6459915
b42,981
706,884

passenger and

Receipts
7049028
7629139
834080
9179494
150435782

140735122

. BB2,8866
6059111
5439226
1,035,102
9049272
955271

is prepared by the Statistics Division,

Finance Departinent Ministry of Railways, on March 1932 ( &34 35 Bt
5 &) 8t 3t B BL), shows the freight traffic of the month of April 1931,

Number of tons

Mines

Mines

Agricultures

Forests

Manufactures

Animals

Total

the

Toun Kilom. Revenues
Carried
58y370.00 4,260,563 709792 .64
71754.65 166 .59 59795.73
765.00 29.89 678.68
3,064 .00 286.02 104934 .01
219,00 15.47 710,82
70,172.656 4,758,50 88,911.88 .. -
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For Gov, acct. 3,225.00
Service of stores

Grand total

199856.00
T769382.65

5y138.01

10,986 .80
197 .86

100,096,563

Comparison total revenue for the same period in the T, C, Ry, Lunghai

and Peiping-Mukden Railways :

........... $1,660.555.97
........... 605,579.37

100,096.53

The passenger traffic of the month of April 1931 is shown as

Peiping-Mukden  -esssercnenss
Lunghai = <o
Taokow=Chinghua --+-eseve- N veeras
follows:
Class Number of passengers
3rd. class 82515
Civil
Military 21,032
Privileged 256
excursion 170
All class 52,072
Total «cesvceerens 104,144

C. Ceal traffic,

The

Revenues
$24,538.99
45.25
155491.25
191.75
93,90
40360.74
804721.48

most important item of freight carried by the Taoching

Lineg is the coal produced by the before mentioned two big coal mining
ecompanies: the Peking Syndicate and the Chun Yuan Coal Mining

Company., So there is a very close relation between the production of

these two mines and the freight receipis of the Railway, The follo-

wing table shows their production during the past 16 years,

Year
1916
1917
1918
1919
1920
1921

Peking Syndicate

413,242
506,067
6279927
494,742

561834

6485161

Chun Yuan Mining Co.
4169627
3404385
431,635
832,762
734,895
2454290
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1922 5055109 X 4005000
1923 694,143 5689404
1924 670,835 241,813
1925 265,918 2939294
1926 116673 525740
1927 — 93,928
1928 — 313,123
1929 — 1944430 -
1930 —_— 269,318
1931 — O 971,885

X —estimate
(O —the figure is only that of the Ist. 4 months of the year

From the above table it can be easily seen that thtz ‘production
of the Peking Syndicate decreased suddenly in 1925 due to general
strike in the mines in 1925 after the Shanghai troubles, This contirined
from July 1925 to April 1926 for a pefriod of nine months,

As to the Chung Yuan Coxl Mining Company, théy suffered
more from the civil war raging along the Pinhan Line in 1026 as can
be seen from the sudden dscrease in production in the said year, The
Company continued to suffer until 1930. But in 1931, thé condi;ions
of the Chung Yuan Co., are Improving, hence the production of the
first 4 months of the said year is more than the annual aitput of 1930,
| In order to understand more clearly all these facts, & brief histo-
rical study of these two mines is necessary,

D. The Peking Syndicate I.td. .
As stated above in the history of the Taoching Railway the

Peking Syndicate are managers and the administrators of this Line for
the Government. It own the Jamieson Collieries near Chinghua of &
superficies of 49 square miles. - '

The investment of capital is 41,242,232 (12,000y000 $). The
work was started in 1905, and production began in 1908. The daily
output was about 3,000 tons, The most prosperous years in Production

were from 1922 to 1925, in which period the anfwal eutput Wwas
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about 700,000 tons. Then the Peking Syndicate purchased at cheap
price the native mines in the neighbourhood of 1.i Feng (F& # ) and
that of Wang Feng (F #) they gained an annual profit of $1,200,000

Frequent disposes with the adjoining mnative mining companies
led in July 1915 to an agreement with the Chung Yuan Company for
the formation of the Fuchung Corporation, with a nominal capital
of $1,000,000 subscribed equally by the Syndicate and the Company
which are also represented equally on the Board of management,

The Corporation is the sole agent of selling the coal produced
by the two concerns, and is granted exclusive coal wmining rights in
the Hwaichinfu (now Chihsien) outside the areas now operated,

The annual sales prior to 1923 were approximately 1y000,000 tons,
of which large quantities were sold im the provinces of Honan and Chihli,
and large .quantities were shipped along the Wei River and the Grand
Canal, The Corporation maintained a fleet of Chinese shallow=-draft boats
running between Tackow and Tientsin, carrying coal to the latter
- place and returning with machinery, plant, stores etc, for the mines
and the Taokow~Chinhua Ry. There was also a ready market for the
lump and cobbles in various treaty ports in China,

( New Atlas and Comm. Gazette of China, Minerals in Honan )

- Owing to a general strike in the Mines after the Shanghai
troubles in 1925, ‘the work of the Syndicate has been suspended until
now, but the small mines in Li Feng and Wang Feng are still worki-
ngy their production is imsignificani and is now sold by the Chung
Yuan Company.

F.. The Chung Yuan Coal Mining Company,

Since the Syndicate collieries have suspended operation the only
client of the Taoching Line is the Chung Yuan Co. which was
formed jointly by the provincial authorities of Honan and native people
in competition with the Syndicate in 1915, It was composed of 3 native
mining companies, namely Chunchow (WM ), Yu Tai (%), and
Ming Teh (i 4 ); and in the same year the Chung Yuan Co. formed
with the Syndicate the FuChung Corporation which acts as their sole
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agent in order' to avoid competition between them,

The capital of the Chung Yuan Co, is subscribed to an amount
of 3 million dollars, The mines owned by the Company are divided
into 2 groups known as the East and West coalfields.

The East coalfield covers an area of 57.89 square miles which
extend from Liho to Matsen ( B &F ). The West coalfields covers an
area of 1l square miles which extends from Shankou ( % 1) to Fon-
gfentsen (35 3 b} )

In the West coalfield there are 27 pairs of native pits of
which 17 pairs are in operation. The daily output is about 1,000 tons,
for which the Company gives $1.80 per ton to the contractor with an
additional $1-—, if the coal is in lumps,

It is in the East coalfield that modern machinery is used for
extraction of the coal. There are altogether 4 shaft the construction ot
which was started in 1922, The No 1 and No 2 shafts were completed
in 1923, while the 3rd and 4th were recently completed. The following
table shows the reserves and the daily output of each of these shafts:

(Unit: 1,000 tons)

Shaft Ist, 2nd, 3rd, Ath

Reserves 2210 24000 81840 8,840
Already extracted 608 632 14 2}
Daily output 0.630 0.670 0.213 .235

(Chung Yuan Coal Mining Journal No I)

The total production of these shafts, together with the native
pits, was about 3000 tons a day in 1930, Recently the daily production
has been increased to 3500 tons, '

There are ahout - 9,000 workers, whose daily wages are at
least 80.30. The time of work is 3 hours pler day,

The statistics below show ‘the monthly production in Qctober
1931,
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Most of the production is consumed along the

line, as well as in the big stations along the Pinhan

TaokowChinghua

Railway, Lun-

ghai Ry. and Tientsin~Pukow Line. The list below states approximately

the monthly demand of these lines:

Taokow-Chinghua
Pinhan

Lunghai

Tsinpu

native consumption

Ry, serereeronceces 513000
e 20,000
P irientieeaes 10,000
1) eessrranaenere, 74000

............... 10,000

tons

%
1] ]
1

»

The Chung Yuan Company has agents in Taokow, Sinhsianhsien,

Chenchow,

Kaifen, Tung Chang Ho (#fii& ), and Shankou. The

diagram below represents the comparative figures for the sales of the

different agents, and the direct sales of the Company,
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From the above it is seen that the sales in Taokow are the
most important, as from which place the coal is shipped from Taokow
Wharf in Wei River to the region along the Grand Canal, The next
comes in importance is Kaifeng. The direct sales of coal in different
places is classified as follows:

Chihsien 44587 Hsi Ping 8O0
Huo Chia Hsien 45350 Cheng Nei 500
Ta Chao Ying 34826 Hsu Ch’ang 460
Wang Chuang 2,218 Li Yuan Tuan 4156

Shih Tse Ying 2,113 Su Chow 400
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Chiaotso 14730 Hsinhsianghsien 70
Shuen, Teh 1»500 Pashan 45

Siu Wu 1,459 Chin Yang 40

Pai Lu 19402 Chenchow 40

Kai Feng 604 Yencheng 40
Total »------- 289371 tons,

The total sales by agents toasther with the direct sales at different
places amounst to 645415,04

The -Chun Yuan Company is now administrated by the Honan

Provincial Government, their conditions becomes more and more pros-

pérous, and the organisation of business is gradually made more scie-

ntific. This Company is now considered as one of the largest industrial
enterprices in Honan as well as in China,

The following table shows the sales of the Chung Yuan Company

’s coal during the latest 5 years;

Month, 1927 1928 1929 1930
Jan, 319181 b2y214 H1,620
Feb, 375656 44,9565 55,437
March 39,995 51y699 224726
April 279476 389053 37,068
May 25934k 19,810 39,322
June 1,746 17y9986 10,988
July 4,220 404265 11,729 28,013
Aug. 15,088 445405 155230 42,006
Sept, 219355 409133 459277 429143
QOct. 18,237 329480 33,607 291306
Nov, 22,073 674188 359172 52,730
Dec, 189,701 857,025 16,414 435971
Total 27(5110 451,145 3645165 4859380

F. Study of the chief stations and their products,

1931
63,627
665144
94,122
615419
81,353

302665

Along the Taoching Line there are near every station many
relics of the wars of the 3 Kingdoms, and of the Ying and Chou

Dynasties,

Most of the relics are valuable and interesting. If there
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better accomadation for passengers on this Line there should surely
be a number of tourists visiting them, and thus the excursionists would
be an important element of the revenues of the T. C. Ry,

The T, C, Ry. has 21 stations including San Li Wan, (Taokow

Wharf), Yiu Chia Feng and Cheng Chuang, the present terminus station
of Chinghua Monghsien Branch,
San Li Wan, - (Tackow Wharf) atma distance of 3 li foom Taokow
and thus named from the curve of the Wei River, Formerly the Head
Office of T,C,Ry. was established there, later on, in order to facilitate
the transport of coal of the Peking Syndicate and the Chung Yuan
Company, the Head office was removed to Chiaotso, But the loading
and unloading of the goods in or from boats of the Wei River are
still important in this station,

Yiu Chia Feng -a real transit center of the T. C. Ry., through which

goods or products of all stations must pass, wiether eastward 1o San
Li. Wan, or westward via Chiaotso to Chinhua, I[n the north there is
a little branch connecting with the Piohan Railway at the Taoching
Junction. All iclephones and telegraphs from the Tackow-Chinghua line

to Taokow and Ksinhsianghsien conununicaie at Yui Chia Feng.

Taoching Junciion- a great transit center both for the Taoching Ry. and
the Pinhan Ry., there is a little branch connecting this junction with
Yia Chia Feng station, From Taoching Junction, the Pinhan Line runs
north to Peiping and south to Hankow, all the products are coming
from the Pinhan Line pass through this otation to the Taoching l.ine,
and from the latter all kinds of products native are sent to the Pinhan
Line by way of the Taoching Junction,

‘As we bave said the transport of coal is the most important
income of this line, but besides it, there are also other elements that
cowne next 'in importance, namely, bamboois and iron wares,

Bamboos are chiefly exported from Chinghua and some from
Pashan station. Bamboo grows in the neighbourhood of Chinghua and

Pashan, Chinghua bambeo crafts, such as basket, chairs, beds etc, have
long been known,
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Iron is produced in Chincheng (% 3%), (formerly, Tzechow) in
Shansi, It is worked out by primitive methods in form of cooking
utensils, especially ( kuo 4 ) caudrons which are in cast iron and of a
remarkable thinners, These goods are (;arried by mule to Chinghua and
Pashan, from where they are transit by train to other places,

There is also anthracite of Shansi known as Tachieh ( X & # )
coal which is carried by the same means of transportation despatched
to other places.

As concerns these Products, Chinghua and Pashan stations are merely

transit centers rather than producing districts, The stastics below
compiled in 1928 by the traffic manager of the Taoching Ry. from the
investigation list of the annual production, of the rlativc products of
each station, state the main products sent from cach station and the
places of destination. '

Chinghua Station

Importing districts

Bamboo goods

Iron wares 7000 tons Shantung, Hopei Hoan
Shansi coal T80 0 B Along Grand Canal
Medicine 50 7 Hankow, Hongkong

(These medicines are very famous as Hweishan medicines)
Tabacco 200 tons Shantang, Hopel
Pashan Station:
Jar 3045 Taokow, Wangchuang, Chihsien
Shansi coal 2660 _ Tavkow,
Bamboo 180 Taokow, Wangchuang, Chihsien.
Corn 701 » » ”
Iron wares 116 »” » ”

The Station of Chenchuang is also a transit center for Shansi coal

1,000 tons and Medicines 200 tons.
The Stations Liho, Lifeng, Shankou are coal producing centers,

where the coalfields of the Peking Syndicate and the Chuan Yuan
Company are situated.
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Li Ho (#if): where the Chung Yuan wmoderns mines are located,
the importance of this station ha: developed in recent years
and it"s revenue froin freight is one of the largest among
the T, C. Ry. stations.

Shangkou ({ %0 ) ¢ where are native pits of Chung Yuan Co., the
income is also considerable.

1Li Feng ( ZH ) & there are more than one hundred of native pits belonging
to the Peking Syndicate; freight transported from this station
is very important,

The following list shows their annual despatch of coal in 1928

(aécording to the Native Products investigation of each station along

the T. C. Ry.}
Stations Coal production Markets
T. C. Ry.
Li Ho 60,000 tons stations along{ Pinhan
Lunghai
Li Feng 35,543 stations along T. C. Ry.
Shankou 7,278 » stations along T, C.Ry.

Chiaotso (44 ) ¢ a small town, formerly knowan as the Jamieson Col-
lieries, is a great industrial center where the Head-~offices of
the Taoching Ry., of the Chung Yuan Coal Mining Company
and the Peking Syndicate are situated,

The shafts of the Peking Syndicate are found there their
anoual output was formerly more than 400,000 tons, but now
they have suspended work. The Syndicate now still supplies
water and electricity to the town, and pays salaries to it’s
employees., The chief officials of the:e 3 Institutions are
residing here,

In the town there are many shops and public buildings of
different kind such as, Settlement of foreign affairs office,
Chamber of Commerce. Police statjon, Police magistrate’s court,

telegraph station, post-office, Mining duties office, the Branch
bank of the Honan Bank of Industries and agricaltures,
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theatres, and restaurans’ etc,, Chiaotso is also one of the
educational cunters in Honan. where there are a college
named Chiaotso College of Engineering ( fL{E 8L ) , formerly
known as Fuchunh Mining University ( #itpai#EAS ) and one
Fuchung Middle school and manf elementary schools; all
their charges are to be borne by these 2 big mining com-
panies, each of which maintains also a big hospital,
The best hospital in Chiaotao is the Taoching Ry. hospital,
all the railway policemen each week lear the methods of
tending the wounds by the instructions of the medical officer.
The Taoching Ry. has also a small school named Fuleung
school, which is used for the children of the T.C. Ry.’s
employees and workers as well as for the workers themselves
_ at evening time.
The stations other than those stated before, supply agricultural
products: among them Chihsien in 'the region where the land i_slthe.
most fertile, is the most important, The most important agricultural

products transported over the T. C. Ry. during the whole year 1928
are classified as follows:

Name of station Wheat Other cereals  Fruits
Chihsien 10,00 tons 2,000 t.

Hu chia hsien . 303

Siu Wu hsjen 2060 .7 166 *

Tai Wang 200 » 500 '

Taokow 700 7 200 ¥ 700 t.
Wang Chuang 600 >
Hsinhsianghsien 200

There are some particular products transported over this Line,
Products Producing districts Market Total tons,
ICbltoﬁ goods . Chihsien, Hwahsin Along T.C. Ry, 600,

| cotfon mill |

Groundnuts oil, Tackow,Wangchuan, Peiping. 800

and Tientsin 80
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Native cotton Taokow Along T.C, Ry. 200
cloth
Eggs » 400
Jute Hsinhsiang Taokow, Chihsien 200
Props Pai lLu 200
Chen Chuang Li Ho 15609
Taoching Juaction 5430
Lime Tai Wang Along T. C. Ry. 2000
Chiaotso and Pinhan Ry. 2646
native porcelain, Liho Taokow 470
X Unwrought [ron. Taiwang Hsinhsiang 3000
X Now owing to the suspension of iron mine, this transportation

has ceased,
The following table states the amount of native products trans-—
ported from each station during the whole year 1928,

Hsin 'Wu hsien

Taokow 29800 2,738
Wang chuang 946 Tai Wang 5,000
Liu Wei 322 Liho 609470
Li Yuan Tun 85 Chiaotso 25925
Chihsien 109612 Li feng 35y 543
Pailu 900 Shankon 75339
Hsinhsianghsien 650 Pashan 71611
Taoching Junction 164870 Chinghua 134650
Ta chao ying 153 Chengchuang 29858
Hou chia hsien 363

Shih Tze ying 2,936

Note: Taoching Junction has no native products, all these goods tran~
sported are coming irom the Pinhan Line,
From the above it is easy to see that the stations, where the
transportation of native products is important are ILiho, Li feng, Chin-
ghua, and Chihsien,
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There was no special investigation made concerning the despatc-
hing of products along the T, C, Ry. except for the year 1928, The
following table shows the annual tonnage of transportation of the diff~

erent goods (only above 2,000 t.) for the past 16 years,

Year Coal Petroleuam Lime Wheat and other Bamboo
cereals
1915 490 2 - 4 4
1916 756 - 6 10 4
1917 871 3 9 24 4
1918 805 3 6 12 4
1919 797 3 14 17 4
1920 o 783 2 9 12 5
1921 856 3 14 32 4
1022 955 4 11 28 )
1923 14168 3 14 18 4
1924 1,139 7 15 13 4
1925 7564 6 14 13 3
1926 379 0.¢ b 8 2
1927 290 0. y 18 2
1928 498 2 5 26 8
1929 457 b 2 4 6
1930 613 3 1 13 2
Props Iron wares  Salt Beans cake Jars
1915 6 2 8 - 0.7
1916 1 2 7 3 -
1917 7 3 9 3 -
1918 7 19 9 5 2
1919 12 10 10 3 2
1920 9 11 8 - -
1921 7 9 3 3
1922 - 8 - 2
1923 9 8 3 3
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1924 8 7 6 3 3
1925 3 4 8 2 2
1926 2 2 6 . 2 2
1927 2 2 8 8 1
1928 8 2 2 2 3
1929 6 2 7 7 1
1930 2 2 6 6 1
Note: Unit 2 (Unit: 1,000 tons,)

Chapiter IV Finance.

As stated hefore the revenues of the T.C Ry. are increasing,
it is due to the fact that the traffic is gradually developing; and as
a result the administraion of perhaps the most economical in China,
net revenues are in the upward frend, as is shown by the following

comparative table, beginning frcm 1912:

Year QOperating Revenues Operating Net Revenues
ratio

1912 560,000 t2 99,000
1913 628,000 73 132,000
1914 H724y000 96 17,000
1916 $33,000 60 253,000
1916 8354000 45 454»000
1917 936,000 41 550,000
1913 918,000 45 622000
1019 977,000 a4 453,000
1920 192085000 47 614,000
1921 1,261,000 53 593,000
1922 15389000 45 7633000
1923 1,494,000 41 832,000
1924 155775000 44 881,002
1926 212064000 31 14505000
1926 15095,000 b2 4365000
1927 14256,000 al 6473000

19238 . 144865000 46 796,000
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1929 19247000 658 513,000
1930 154064273 32.9 1,664,000
1931 1,873,000 60 788,000

From the above table we notice that operating revenues have
more than doubled and net revenues have increased more than six
times in the 8 years from 1912 to 1920, and the following decade,
the operating revenues have doubled and the net revenues nearly 3 times.
But in the following year 1931, the operating revenues decreased and
the net revenues decreased more than 2 times as compared with the
previous year,

The best years of the latest decade are 1925 and 1930, wherein
the operating revenues were more than 2 million dollars and the net
revenues were more than 1 million dollars, while these of the former
years and of more recent years have never reached such amounts,

The reasons are for the years before 1925 and from this year
to 1930, that the Line was seriously effected by military disturbances,
besides there was suspension of work of the Syndicate, since 1925,

The Rolling stock of the T,C. Ry. has decreased by almost 2
times . since 14 years ago and it now iancludes 12 locomotives, 18 passenger
cars and 311 freight cars. The list below shows the passenger wagons
and goods wagons in service.

Passenger Wagons Goods wagons

Private service and

salon cars 2 Covered 4
3rd. class cars 11 High side 306
Ist. and 2nd, class Low side 8

comp, Cars 2 Live stock 5
3rd, class and Flat 1

brake vans 2 Goods brake vans 6
Post and Baggage cars 1 Breakx down 1

The capacity of goods wagons, {Metric ton)
Covered 4 120 M. T, Length of Lines,
High side 306 9,856 main line 160 Km,
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Low side 8 210 branch line 15.440 Km.
Live stock ] 150
Flat i v

Tolal capacity 10,369 and total length 165,440 (excluding the Ching-
Meng Branch line.) Therefore, the capacity in metric tn per Km is
62.70.

The rolling stock of the T. C. Ry. iz not sufficient for it’s
needsy besides, these wagons and locomotives are too old and a large
part of them has been taken to other lines, while T.C. Ry.'s own stock
is seen rolling i moat other lines,

It is only for coal tramsport that there is throagh-traffic between
T. C..Ry. and other lines, There are 4 trains in the T, C, Ry., 2 trains in
the Pinhan line and 1 train of Lunghai line, in charge of the tran:.poriation
of coal chiefly coming from Chung Yuan Co. For other freight and
passenger traffics, the througl-traific has not been completely resumed
as yet, But recently there wa; a meecting of 4 Lines, namely, T. C,
Ry., Pinhan, Lunghai, and Tsin-opu, and since April 1931, by order of
the Ministry of Railways the through traffic wystem is partually practised,

Now the goods trains are ruaning b times daily on the T.C,
Ry. and paassenger trains, 2 times, Toe daily average revenue is about
8,000y the daily revenues of each station are directly handed to the
Cash Division, ,

The T.C.Ry. is heavily burdened by loans both from the Chi-
nese Government and from foreign inve tor.: the total amoint of which
was 524,780,632 in 1930, )

I. loans from the Chinese Government:

a/ Permanent Government inve.tment £44349,212
b/ Temporary advances from Government £2y5184y 370
Gy868yH82

II. Foreign loans:
a/ Principal outstanding:
(1) Peking Syndicate 5% loan, Z 49570
@ $u5 .................................312’392,500 (1930)
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2) T.C, Ry. loan for purchasing of rolling stock:
£62,420 at 25 8 (1930)  eeereeen S 1,585,500
b/ Interest outstanding:

(1) Peking Syndicate 5% loan matured interest unpaid

£ 12924225 at 26 8§ 0 eeeeennnn 3 351054875
/27 Rolling stock loan matured interest -unpaid
A£31,927 at 826 eeennen 8 798,175
Note: Interest were in degault from lst. of Jan, 1928 to December,
3lst 1930,

In order to know more clearly the present situation of the Taokow=-
Chinghua Railway, we have to notice ii’s General balance sheet in
1930.

Assets or Debit Balances

Balance at begin- Heads of clas- Balance at Close
ning of year. sification of year.
85371,787.77 Total Investment Assets  $y371,194,52
19651997, 07 Total Working Assets 14524,901,.49
Miscellaneous defer-
39621y035 18 red Debits 2y040,594.34
2y9659394.4b Total deferred debiis 2290109504.34
152825148 02 Balance 239109245.30
Accumulated Deficit,
149171,328,71 . Grand Total 15,1899597,.90
Liabilities OQr Credit Balances
9,381y820.15 Total Capital Liabil. 993815226.90
15366,466,82 Matured liab. unpaid 1:974,714.92
1:671y2060,28 Total working lL.iabilities 232829321.54
29160, 810.37 Temporary Advances from 29519,370.24
. Government
(35118,218.28 Total deferred Credits 3,526,045 ,46)
— Balance —_

(Accumulated Surplus)
14y171,328.71 Grand Total 1541894597.90
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1930 is the best year among rtecent years but owing to the
heavy indebtedness of this line, still it results in a deficit, This can
be seen on the balance sheet, the accumulated deficit of this line ha.
more than doubled comparatively to the previous yeary it was because
of sharp changes in some items: for instance, on the debit side the
miscelleneous deferred debits have decreased § 580,631, 84 (22.1%) and
on credit side the temporary advances figures from government have
increased § 358y459.87 (16.6%) and the matured liabilities unpaid 8
6084248.10 (4445%) The result is a large accumulated deficit, the var~
iations of other items are not important,

The accounts of the year 1931 have not yet been liquidated. The
following figures showing the approximate f{inancial sitnation of the
Taoching Line,

The total revenues are estimated to be $ 1,873,587, wherein an
amount of & 5174700 corresponds to military traffic that cannot be liqui-
dated in cash,

The totﬁl expenses for 1931 are approx, 3 {,084,990, There exist
no nect profit this year on account of the heavy burden of lcans,

The totail outstanding interests are of £ 28y422-9-0 equivalent
S 2544153.76y the total loans to he paid this year are of £ 344,203~
6-~3 equivalent to & 2,9245119.50. Both the loans and interests amounts
§ 3,178y 273.32 they cannot be liguidated due tlo shoritage of money,

The outstanding loans granied by the Peking Syndicate both 5%
loan and Rolling stock loan are amounting £ §591119 equivalent to
% 5)032y015.55

Stil] a difficuty for the Tacching Railway is that the freight for
transporting coal of the Chung Yuan Co. is not yet paid up to an
amount of 8 14,400 and besides the Taoching Line has a through
traffic agreement with other lines, according to which accounts should
be settled every ten days. Thus the Taoching Ry. suffers much from
payments in cash for Chung Yuan Co.’s account, this iv why the acco-
unting department has made proposals to the Managing director’s Qffice,

to oblige the Chung Yuan Company to settle the unliquidated accounts.
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CONCLUSION

The regicn along the Yangtze actually needs more than 3 million
tons of coal annually: the 6 big mines in North China are quite able
to supply it's dema-d, yet this region imports much coal from other
countries especially from Japan,

The unability of Chinese coal to compete with Fushun coal along
Yangtze Valley, is due to the fact of increase of sale price by many
causes, for instance, the Chung Yuaa Co., one of the § big Chinese
mines, produces cnal at a cost price of a little less than & 4 per ton,
a duty of 40 cents per ton is charged in Honan, When the coal of this
Co. is transported to other lines say, Pinhan Line along which besides
the general transportation fees charged by the Ry., there are many other
mi-cellaneous duties, such as famine relief, police duty, Ry, guard sold-
ier's charges, native duties, duties of Chamber of commerce, military
risk duoty, lond duty and :0 forth. Further more there are many
syeezes that could not be vrevented from rining up almost everywhere,
Thus the sale price of the Chung Yuan's coal along the Pinhan Line
necessarily increases from 8 10 to S 20.~per ton,

As to the Japanese Fu:hun Coal Mines, sale is stimulated by a
reduction of freight on the South Manchurian Ry ; for instance, the
coal despatched from Fushun to the neighbouring places Muakden is
sold at about % 0., but if sent to more remote places: Dairen and
Tieling (£3311) the price decreaces to § 6,-, in Harbin, which is furiher
away the sale price iz only 2 7.50. The purpose of this policy is to
compete with other mines in order to get their cozl market,

It is not really impoassihle that Chinese coal can compete with
foreign cbal_? but owing to the large quantities imports of coal imported from
other countries, it could not gain the market owing to high price.

All these are hindrances to transportation of coal, The most urgent
scheme for transport of coal on this line, in order to extend it’s
market even abroad, iz to build the Taokow-Tsinan Ry., which will be

so connected with the Kiaotsi Railway. If it is extended on the projected=-
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Line Taotsi Line, a point, Nanlo to Tehciow on the Tainpu line, then
anotrer marke's Tientsin will be obtained.

The Ching Mong Branch mu-t be early completed in order to
tap the bulk of agricultural products and passengers traffic, of the
region where the line pastes, since it is very fertile and densely pop-
ulated,

The futvre scheme of the Taoching Ry. is to build the second
section from pashan to Trzechow in onder to tap the rich and well~
known coalfields and iron ore; there, But the financial stringency make
all the:e deairable projects difficult to realise’ be ides, the heavy burden
of loans is a great obstacle to the development of this Line,

In addition to these plane the fo'lowing chief points be immed~
iately carried on,

(1) As the throughtraffic system on this Line is not completely
pratised, it is necessary to apply it completely in order to facilitate the
transportiation; thus large bulk of products can be cheaply transporied,

(2) The tune 1table of running of {trains and rates for come
particular goods are not corresponding, it is incoavenient to com-
munication, They should be made uniform,

{3 ) The rolling stoch of the Taoching Ry. is too poor and too old
and far from sufficient to meet the needs, new roiling stock should
be added,

(4) As stated before, the miscellaneous duties and taxations are
too complicated and make the products transporiel on the lines too
expensive, it would be better to abolish some of them,

(8 ) The Taoching Ry, during the pa.t several years has suffered from
civil wars, priocipally from the seizure by military officers, who hold
trains for military transportation, as was the case in 1931, during the
rebelling of Shih Yia San, one train transporting coal on T. C, Ry. was
seized to carry military supplies and Shih Yiu San used some of the
Pinhan trains to make business at his own profit. This kind of abuses

should be strictly prevented,

{ 6 ) Along the Taoching line, there are many valuable ancient mo-
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numents; if transportation accommodation were improved, the number
of tourist would surely increase, .

As we noticed before, the suspension of work of the Peking
Syndicate has resulted in a decrease of revenues of the Taoching Ry.
Ii the Syndicate had continued working, the revenues would be more
prosperous than they are.

Resumption of work in the Syndicate’s mines would be as good
for the T. C, Ry. as for the Syndicate, but the suspension of work
is due to the non-cooperation of the workers, How to settle theie
dispates is a question of politics, But in my opinion, the suggestion
that the enterprising policy for industry be fully financed and fully
operated, under the government suspices, does not offer a solution to
this problem, for the reason that seldom or never can a government
operate an industry as economically as can private interests. Therefore
the Government ownership and private management policy seems the
more advantageous to apply to the mining enterprises as well as
to the Taoching Ry. as the latter is burdened by so heavy loans
that it seems better to have it mamaged by a private compiny that
will surely be keen upon it’s interests. Of course this private Company
should be supervised by the Government in order to prevent abuses.

Which are the best means of developing the Taoching railway
and other reilways in China? I should not dare to give as definite
answer, but I must stress upon one point: in China we need organisation
of communications and to understand what it means.

Communication - “*Kiao T’ung’’ - This word ought to be to Chine:e
ears what “Werker'® is to German ears: “this word werker, says de
Martoune, has a magic effect, it opens all the sad safe of the individuals
and the State’s credits, for easy means of communication are of a vital
necessity, - How to supply coal and iron to blast-furnaces, to iron
and steel works; cotton and wools to cotton looms and woolen mills;
how to carry and transport fuel to the different branches of industry

and vegetables, to crowds of workers packed up in induastrial cities;

how to develop agricultural life without easy means of transport.”’
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Without that organisation of communication the flow of raw ma-
terials: coal, iron, cotton, which are essential for work, is stopped and
industry or mining is like a body without arteries and veins; if one
ceases to work; it means paralysis of one part; if it stops completely,
it means death; if it works normally, it means life.

We have tried to stress it in this report and it appears obviqus
that Taoching Ry, in spite of it’s drawbacks has been benefitting not
only the coalfields but also to these rich agricultural areas,

Should the organisation of mining and railways be bettered and
developed, the hope of seing one day, these areas of Northern Honan
and Shansi, thanks to their natural and artificial means of communications
equal to, if not superior to other coalfields in the world, should not

be in vain.
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