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KATA PENGARNTAR

nlam Keterbatasan berbahasa asing aktif maupun pasif, meka dirasa -
kan perlu untuk mnterjeméhkan INTRUCTIONS dari beberape peralatan Iabo-
ratorium yang pada wmumnya berbahasa asing ( Inggé:‘ia, Jepang , Jerman dan
sebagainya )e

Terjemahan ini bertujuan untuk mempermudah pengertian dasar operasi
yang besar kaitannya dengan kwalitas hasil pengamatan ataupun penelitian
sebab para pelaksana pada wmumya belum mendalami bahasa asing secara ake
tif dan terpadu.

Alat pengukur volume aktual tanah ( Soil Actual Volumenometer ) adalah
alat untuk mengetahui volume Real tanah yang berups fase padatan saja.
Dengan peralatan ini diharepken pars laboran dapat mengetahul secara lebih

mudah mengenai volume actual tanah tanpa mengalami kesulitan intepretasi
bahasa.

Demikian semoga dapat dimenfaatkan seperlunya oleh yang berkepentingan
dan saran - seran terhadap terjemahan ini kami nantikan. Terima kasihe

Sulusuban, April 1993

Fenyusun,



FENGUKUR VOLUIE AKTUAL TANAH  IMpdel ‘IOO S

Alat ini berura 1 set yang meliputi rerlenglkapan untuk survey tanah yang

mengeunakan pengulur volume aktual,

® Perincian alat dan Spesifikasi

1) Fengukur Volume aktual
Kapasitas sampel 3 100 ml
Batas wkur ¢ 25 =100 ml
Ketelitian 3 sampai 0,1 ml
Ukuran : 40 x 17 x 55 Cm
Berat 3 12 kg
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2) Silinder sampel tanah
Kapasitas g 100 ml
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s oceoesvoeca lo

Bohan; Flat nikel (vernikel)
Junlah per set 6 buah
Tas (case) Kanves

3) Penyampling tanah
Kapasitas sampel 3 100 ml
kedalaman sanpel g 100 cm
(dilenglapi bzlt:;ng/toz'zglf.‘xt, 2 buah ¢ 50 cm)
Tas g Canvas
Terlengkapan i Siket dan pisau
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: 10 em
Kiodolaran bor 100 em
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(dilengkari batang/tongket, 2 buah & 50 Cm)
Tas Canvas
Yerlengkapan 2 buah konci pas
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:ENGUKUh VOLUME AKTUAL TANAH (5511 Aktunl Volumenomoter) Model Lou

’.~Alat ini mengukur vol
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Ukuran olat,
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Langsungs

Bila volume aktual te
dagar fisik dari tz
Alatimatisn  aato pers

Y sehingon metodas o1 i
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3) bkema peralatan disali

pPipa U erbuat dari

dari 25 ml sampai 100
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1) Tanah adalah media atau benda vansg  mengandung

4 dan  terdiri atas 3 p
2 Phase gas  sebagai  t
- adalah volume padat dan
i

"acrylic
atau "brass” dan somun

ame aktual (Jumlah volome padat dan volume

diperoleh dari  pe nEumpn lan gampe |
ase dalam tanah misalnya

Jumlah  padatan dapat diketahui dari

(V). berat, (W) dan bernl  gpesiflk ().
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Sampel wilinder (6 buah denpang Lag)

butiran-hutiran
hase vakni phasge ‘.)sulﬂ,,, Phase  calr J‘m
ercantum pada gambar 1. Volume  aktusl
voluame calir. Alat ini mengukur secara

aktual volume.

diketahui, maka penyusun-penyusun
dapat diperclsh  sangat mudah  dan
MH gebapal bereantom pocla pambae 3

namadian metodn voluame allual .
kKan pada gambar 2., tabiung pengunkur dan

resin’ dan logam terbuat dari l)'v)'fx
nya bterhubun ga“ Jarak pengukuran adalah
ml dan ketepata 00T mi.

pada
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ALAT (Silinder 80 .ml)

kran K

2 Buka kran K1

5

o

3. Buka kran K3 atur

dan atur cairan nol

calran 80.

4. Buka kran K2
5, Pasang sampel silinder standar 60 ml.
é. Tutup kran K.

7 Buka kran K2 dan naikan <airan

(desnpan oo
dan A).

8. Baca skala, yakni ska

1
i
negatip. Bila B WLM*WEﬁ nol n

nilai positip.
II. PENGUKURAN

L. Buka kran K2 turunkan cairan di titik
4

2. Buka kran K.

3 Atur cairan di B skala nol.

=

84 .- Pagang sampe]l tanah.

gﬁ Buka K3 naikan cairan 85 ml.
6 Tutup kran K.
7, Naikan cairan di U a5 mpai

i

8. Baca

shhala atas dan

skala vaknil clals (A ¢ B)

LTI PRRICCTUNGAN

e e e o o e e e e m

QMisal,

hasil standardisasi 60

;ldeZJIJ. hantl campel = 70 okl

Maka volume soampel =

CiV. TAMBAHAN

Ikﬁuk checking gunakan standardisasi dengan

Al «‘."1'X1‘11U pada skala dibawalh .

schingea data

dibanto menaikan atan menarunkan

) Nilai B
lai negatip.

bawah .

skala diatas
pada pipa B

pada
3N .! 1"y

dapat positip ataun
Bila B diatas nol

datag

Gbr. Soll Aetual
Volumenometer

silinder 50 ml.
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1. Jangan membuka kran K, ruang
pada waktu i
dalam keadaan 1~k4n4n),

menjaga agar sistem  berada
stabil/tetap).

7

tilah

U

ﬁtruktur tanah dan Istilah-i:

Volume ot vt
Berat total W
Volume aktual v

Berat fase padat 5= W - i
Berat ailr tanah Moo= vl
Volume air tanah vl =V
Volume wednrn Lanoah V 100
FPorogilng P = 1Ono

JD) Eatio padatan 5 = ¥V

%1) Ratio air M = vV 1

12) Ratio udara A = V a

13) Persentase air jeunh - H o= M

R
—

114) Persentase ndars 1

j5) RKandungan airv pads thosh bhaesb

1 A e
) i il —
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16) Kandungan air berdasarian berat M
. (]
7)) Bpesifik grafity d = 57V

atau
diatas (semu

2. Waktu pengukuran, hindari penyinaran

dalam

H

Volume fase padat Ve = (W-V)/(d-1)

O
el

kran K1
a
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langsung (untuk
temperatur vang

'5ctual volumeV =

l,"".‘;..—'

5011d° liquid air|
phase’’

<

- e e o

e |
tothl vore P
<—-——.__._‘_..______*

total T

WQlKvEt"’q

Gbr. Diagram padatan(solid)

Cairen(liquid) dan

Udara (air) phase pada

tanah.
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8,;) Apparent, Ppesifik gravity atan Bulk density
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Laboratory Equipment

SPEEIETCATTION

EQUIP,

SOIL ACTUAL VOLUMENOMETER

ITEM No . “ . KG 10S

MAKER

KIYA. SETISAKUSHO, LTD;

1

331 SOIL ACTUAL VOLUHEHOHHTER

This instrument Reesures the sctup) volume
volumetric sum of s0lid phase ang liquig
phase) of the soi) sanple collected op
filled up by sampling eylinder with wo)
voluee of 100 wm]. ”

Accecsories:

Semple cupacity: 100 m)
Meesuring range: 25 - 100 ml
. C * 0.1 ml
Dimensions: 40 x 17 x 55 cqg
12 kg :
Sample cylinders cvae 1 onet

HMedel 100

(€ pes. witn cage)

-

TAISEL CORPORATION
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[ Kiya Seisakusho, Led.

Manufactures and Distributors of Agricultural’ and Ceneral l.aboratory Equipmaent

~0-8, Muouhkogaoka lechnme, Bunkyo-ku, Tohyo 113

Phomer 103) 813012218

Japan,

+3

3 SOIL ACTUAL VOLUMINOMETER ST

Model 10035

This is a set consisis of necessar v tools for soil

5 survey by
using the actual volumenometer(Model 100). '

* Cozvoonents and Svecifications

1) Soil actual volumenometer eee..d unit

Sample cavacity: 100 m1
Ueasurlﬂg range: 25 - 100 ml
Accuracyv: within 0.1 pl
Diznensions: 4O x 17 x 55 cnm
delght: 12 kg
2) Soil sazzle cylinders «owrel sets
Cn uaCl\‘f 100 ol
Materials: made 0f nickel vlated brass
Ho. of a set: & ves. )
Cages canvas, hand carrying type
3) Soil sampler 1 set
Sazpling cazacity: 100 m
3 Sampling devth: 120 cz
(v#ith extention rods, 2 ves. of S0 cm
1 D P
Case: canvas, snouldsr type
Accessoriec: brush and knife
L) Soil auger S i
zmdge dlazmeter: 10 c¢=n
. auger depth: 100 c=n
; (with extension rods, 2 pcs. of 50 cn)
Case: canvas, shoulder tyve
13 Ty . ~ —_—
e Lccessories: 2 spanners
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20-8, Muhkogaoka l-chome. Runk

Phone: (03) 8§123.

Kiya No. 331
SOTIL _ACTUAL VCLY

Model 100

(Three Phase Distribution M

This dinstrument measures th
0f sollid phase and liquid

phase distribution of soils such as

e relation between the said '
value (V) the weight (W) and the specific gravity (d). It is note-
worthy that the measurement can be coczpleted within 1 or 2 minutes
w1»h hlgh accuracy without any therszal denydration.

* Svecifications
Sample casvacity: 100 md
Measuring range: 25 - 100 =1
i Accuracy: %= 0.1 ml
Dimensions: L0 x 17 x 55 cnm
Walg ht 12 kg
Accessories: Sazple crlinders (6 ves. with case)
..... 1 set
' {'C
(T
\
SRy
B A e e .
s ;‘-ﬁ:':‘*"‘"hﬁ - val e ’T
LN gt st Dol
_w{i"“‘, o) it = i - |
|¥ { g 1! ¢
| Fia S
; : Ty
t 1] ]
] st
| S | i
|
|
\
»
g s 3

231

B Rl Rt s NN T S NP o

Kiya, Seisakusho, T.td.

Manufactures and Distributors of Agricultural and General L.aboratory Fquipment

vo-ku, Tokyo 113, Japan.
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Measuring Instrument)

toe actual volume (volumetric sum

phase) of the soil sanple collected or
filled up by sampling cylinder with wnole volume of 100 ml.

Three

moisture ratio, porosity, and
s0lid phase ratio can bve derived from the

s

667
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L)

Prinéinla

33
a
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: i3 a subsiznce Maving @ graiaed Structure, and
consists of three prases, f.e., the g5olid vauase, the 14 agid
Dnasa and the air TGasa, as snown in Fhgl, The actual
volumy nesns thne total of the volumes Of the solid chase
and the liquid ohase. This unit 4s an inatrunent meaguring
the actual volumae of the snil directly.

When the actuscl wolume is £aown, the fundamental ph}sical
brocerties of the s0il can be ohiained very simnly and
Systematically oz ¥y one, as shown in Fig.3, such a method
16 called the act e method.

The instrument has Structure snown in ig.2; reasuring
tubes and U-shaved tubes are all made of acrylie rasin,

and the metal parts are of alloy or brass, and ther are
correlated. The aeasuring rangs is fron 25 ml to 100 ml,
and tine accuracy is = 0.1 ml

The sazvle cylinder can be commonly used 1
actual volumence

Oor not orly the
enczeter but 2 soil oF meas in
s

I m uring avvaratus

and a soil permeadblility me2asuring avearatus; Lt has an
inner diameter or 50 mm, a height of 51 ma, and the inner
cavacity of 100 ml; it is made of metal and has the welght
of akout 80 g. TFor collecting the soil in nature, a soil
sawoler(optionzl parts) is usad. (Refer to rig.uk)

* Overation
AN LR ALY

1}

2)

3)

L)

Turo the cock K to the left to o

Open the cock X1 to adjust the 11
Of the measuring tube 3, and
Oven the cock X3 to adjust %
o

i

3
[ .
of 60 =l in the measuring tute A, an

Open the cock X2 :o adjust the licuid surface at the meas-
uring point in the lower parc oi the U-shaped tuve, and
close X2.

N
T s i c
S = R
solid :liquid air ; J—
DPhase' phasei phase : ““1"4 e SR
. 4 ! , 1t f I N
. z = WA ST
; | L eRee K Y
: i [ AT -~ .
: 5 ‘;ri! ’il
. e . ey IB vAE‘ toy ::w
tue T R % A
Jactual volumey = Sl Q 'w 0
D o ; ! l ! Vo
. ctotal porep o wim 7 ik g
B e A5 _z,jr~1 J
| L total y = SITTE NS f'f:ml;
S e ooy e | . . '
! ‘wWelght “J ‘ L *u”\,j'f;r' «1|A
e e
Flg., 1 , I
rig. 2

KIYA SEISAKUSHO, LT0,
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5) Rezove the cover C of the sample chanber, put a basin,
a net plate, a sample evlinder, and tegt plaeces of. 60 m)
(10, 20, 30 ml) of the instrument into, and close the chanm-
Der \tasatly. :
6) Murn the coak K Lo the rlaht to close, OCuven the coaGlk K
to raise the liquid surface in the U-shaped tube, and when
the surface recaches the upper voint E, clonn R2. .
?7) Adjustment of point O is completed when all of the liquid
suriaces are at point EB.
a) When the right liquid surface is higher, lower the liq-
uld surface of the micro tube B.
b) “Wnen the left licuid surface is higher, raise the liquid
surface of the micro tube B.

8)

9)

10)

11)

12)

* Note: This operation is pe"fo ned by ovening K2, lowering
the liquid surface in the U-shaped tubde to the
lower observation point 1, and ovenins K.
= (&)

After adjusting point O, adjust vpoint O of the sliding

scale L to the liguid surface of the =micro tube B.

e
Open the cock K2, adjust the liguid
tube to the lower observation point
the cock K.

ace of the U-shapead
, ¢lose K&, and open

Take the test pieces and the sanmple cylinder out from the
sample cbamber and set the collected soll as removing the
cover of the cylinder. At this time, confirz whether the
rubver packing of the sanvle chacber is clean or not.

Open the cock K3, set the liquid surface of the
tube A at the predicted value, and close K3. Closa the
cock K, open the cock K2, and raise the liouid surface
up to the uvver point E in the U~shaped tudbe. Wnen the
difference of the liquid surface at the upper voint is
largs, adjust the liguid surface of the measuring A

A and
when it 1s small, adjust the liquid sur-face of the tube B.
* Note: Wnen lowering or raising the liguid surface of
the measuring tube £ or B, be sure to lowar the
ligquid suriace of the U~ shaped tube, oren K and
then adjust.

measuring

iguid surface is fit at the upver point E in
the U-shaped tube, the value is the actual volume of the
ihe samole chamber.

V=A+3B8 or V=24A -1,

wnere; V: actual volume of soil samvle
L: measuring tube A !
B: nmeasuring tube B
* Wote 1: Don't open the cock K, the cample chamber or
cocks of Kl and K> when kecoing the liguid sur-
face of the U-shaped tube raised (the whole sys-
tex 1s uncder a compressed state).
* liete 2: VWnen measuring, avoid the direct sunshine as
much as possible (for keeping the whole svstenm
at an‘equal temperature as much as possible).

KIYA SEISAKUSHO, LTD.



1Y Total volumea U

2) Total weight u

3) Actual voluze v

L) Weiegnt of solid phasa S = W - M

5) Yolume of solid vhase g = (N - ¥)3/Cd =~ 1)
6) Yeight of soil water RIS

7) Yolume of soil water V1l = V ~ Ys

8) Volume of soil air Va = 100 -~ V

9) Porosity P = 100 -~ Vs

10) Solid ratio

11) Water ratio

Hvo= VL
12) Adr ratio A = Va
13) Water saturation vercentage’ i = Mv/P x 100
14) Adlr vercentage U= 1C0 - Y

Fle. 2
L5) Water content by wet soil Amo= M/ k100

16) Water content by welght Mo = M/S x 100

17) Svecific gravity d = 5/Vs
18) Apvarent specific gravity

‘or Bulk density do = S/100
19) Actual specific gravity dm = W/V.
20) Water-solid ratio Ls = V1/Vs

3

i
I

TS S Ao
4

(2

O

KIYA SEISAKUSHO, LTD,
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