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TOOLS & MATERIALS 17 Preoaration, Switch on 
WORK 1 - J 21 September. 1986. 12:15 

GRM PROGRAM SEGMENTS (MENUS) AND COMMANDS 

Key Menu Label Page 
V yariables (available also by Space Bar)""""" ... """ .. " .. " ............ " .. " " .. """ .... .. ".:"" 18 - 22 

RTN". Update of automatically appearing Variables"" "" .... " .......... " ...... " .. " 18 
o ZERO Balance (a zero, not the letter 0) .................. " ....................... " ............ " ...................... .. 23 
A Analysis (available from Variables environment only) ................................................... 25 

........ Blank Space (pressing Space Bar) ............................................. " .. " ...... 26 
B ....... " .!!eginning of deposition on the Underwater Balance pan .......... 26 - 27 
E ...... ".lind of sedimentation record .. " ..................... "" .... " ..... ................. 27 - 28 

L Last voltage (anytime after Analysis, but befoTe Balance Clear) ...................... " .... " .... " " ,,28 
W File (available from yariables environment only) ........................... " .. "" ........ " .. " ... 29 
S SIllit (available from Yariables environment only) ...................... .... ......................... 29 
M Mean (available from Yariables environment only) ............ " ... .... ............................ ,,29 
8 .!!alance Clear .. " .. ........ (use Last Voltage first) ................. " .............. """ .. " ........................ "" ... 30 
R Read File (available from yariables environment only) .... """" ... ..... "." ........................... 30 
N New Display" .............. " ....... " .... " ......................... ...... "" .. "" .... " .. " .. " ......... " .... " .... ...... " ....... 31 
H Histogram ......... ... ...... .... " ........ ... ........ .... .... ..... ....... ....... ..... ...... ................................ ........... 31 
P Screen ." ................. " ........................................................... " ....... " ..... "".""" .......... .... 32 
T Iime Change "." .. " ........................... " ..................... ........ " .... .. ............ ........ ......... " .......... " ...... 33 
D J2ate and Time Update .................. .. ........ " ....................... ......................... ..... " ..... " .......... ""." .. 33 
C Constants ........................................................................................................................... 33 
F ILEX Operating System entrance .. .. (GRM data retained); CAT Catalog, DEL Delete File 
ESC Escape to FLEX Operating System lGRM data lost) 34 

Each GRM MENU is encIosed in the following frame: 

Macrogranometer SFB-313 KIEL Granometry/RTE 
FILENAME.EXT Date 23.05.86 

Time 09.43.15 

Inf : Enter Command Cmd : . 

The too fine includes the user's name in the middle, the system name Mac,ogranometer on the lert 
and the system producer "Granometry" as weil as RTE, the software & electronics subsupplier on 
the right; below, current date and day time appear upon an updating action (page 32). The QQ.!.lQm 
LiM, known as STATUS UNE, displays an information prompt, such as "Enter Command", in a 
MESSAGE FJELD on the left; operator's typing is possible in a COMMAND FIELD on the right 
(see editing Yariables, page 18). 
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RESPONSE 2 (few seconds after GRM was disQlaved J: 

GRM is overwritten by the VARIABLES menu used as the main GRM menu, for ex am pie: 

Macrogranometer 

Variables 

Sample Name 

Sample Name 2 

Sampie 

Fi le Name .. 

Ampli f. Range 

Sampie Weight 

Sampie Densit.\j. VAR 

PHI 

PSI - Begin 

PSI - End 

VAR 

-5.00 

3.00 

Inf Are \jOU sure? 

GRANOMETRY 

Load Balance 

Temp. Blind. 

Temp. Balance 

Temp. Mean . 

Temp. Diff. 

Mean • 
Spl it. # 

PSI St.eps 

CiiidTYJ 

The screen shows three columns within the GRM menu frame: 

left hand column middle co{umn 

Granometr\j/RTE 

Date 30.07 .86 

0.000 
Ti me 20 :07 :55. 

26.50 

24.49 

25.49 

2.01 

0 

0 

401 

manually ente red variables automatically appearing variables can be updaeed by Return-key 
or can be edited under MODE; by Space Bar); 

uooer_rikht corner (Darl 01 the GRM MelJu Frame) 
Date and Time are always displayed updated, except: after Analysis before Writing a file, and after 
Reading a file, before a new File Name is entered; check the values and correct them if necessary 
as described in Step 30, Time Change, page 32. 

6 Press Mode key to enter ED1TlNG MODE environment 
(Thi. k.ey i. Ioc.ahd inaide th. cunor direc:tion key pad) 

RESPONSE: 
1 Cursor goes into the edit field at the top of the manually entered variables (left hand column): 

SampIe Name 1 ..• 

2 The status line reads: Inf : move cursor 

EXPLANATlON: 

In the EDIT MODE environment, you can enter and/or change the manually entered Variables (Ieft 
hand column), however, not yet now directly on the sereen itself but after picking the selected field 
of the requested variable to the command neid (typing Variable is described in ehe Step 9, page 19). 
Mode key is a two position toggle switch; jf vou do not wish toedit Variables (you have checked 
thern already), press ehe Mode key again: the Editing Mode will be cancelJed: then go to Step 13, 
page 22. 
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GRM Segments & Commands, 
Menu structure 

7 Move Cursor if needed up to the Variable to be selected by cursor direction 
keys 

EXPLANATION: 

Move cursor within the edit field of the Variables up and down by using the cursor directional keys 
in order to select the variable you wish to specify or change. The up and down keys move the 
cursor by single line, the left upwards and right downwards keys position the cursor into the first 
and last line respeetively; the left and right keys are inoperative. The selection is accomplished by 
leaving tbe cursor on tbe line of the Variable required. 

Wait until tbe Step 8 before entering on the sereen. If you accidentally do that, the edit field will 
be overwritten by the Step 8 and 9 without harm. Do not be upset by so me character remainders 
from the directly typed text even after overwriting: they will be not written into the floppy disk 
file. 

8 Press "Right Margin" key to pick the field of the selected variable. 
(The rlKht: margia xey is located on the right top o( the cursor direction key pad.) 

RESPONSE: 
1 The status line reads: 
2 Cmd: _ 

EXPLANATION: 

Inf : Edit Variable 
('Cmd :" is highlighted by inverse display) 

1 Cmd: becomes highlighted by inverse display which indicates cancelling of the command mode 
and introduction of the EDIT MODE. 

2 _ (=cursor) appears next to 'emd ;" and includes the selected yariables field. If 
there was no real character in the yariables fjeld, then only the colon will be picked from that field 
and shown inverse; it will be overwritten by Steps 9 and 10. 

3 Inf : Edit Variable = confirmation of the Edit Mode. 

9 Type the Variable value you wish. 

RESPONSE: 

An existing text, if any, will be overwritten by typing. 

EXPLANATION: 

Tbe yariables Menu contains information about sam pIe and changing environment which influences 
the analysis; together with some unchanging data referring to the instrument's site C!;;.onstants'), the 
information will be included into the header of the Analysis data file. 
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Three types of manually entered Variable values are distinguished; 

1 Strings - allow for unscrutinized text of any alphanumeric and/or special characters up to maxi­
mum of 15 characters. They represent your notices which will be stored with the analysis da ta on 
floppy disko The strings are used for the following yariables (examples of values are in italics); 

Sampie Name 1 
Sampie Name 2 
Sampie Number 
Amplifier- Range 

SampIe Name I Nigeria, Antia 
Sampie Name 2 Quartz .2-.3mm 
SampIe Number ABCOOI 
Amplifier Range 1 

a Uled for a general aample identifieation, Buch aa country, projec:t) department or working teamj 
ja uud far a IIpecific aample identificlltion, .ueh es city, locality, bare haie aite, operator or material catelQryj 
Jhould include a running analy.i. number with Il unique tampl. identification. 
rec.Ordll the Amplifier Range raadinr of the CFM amplifier. It corresponds to a sampIe weight e.ccording to the 
foUowing sr:::heme (valid roughly rar material with quar'tz density): 

Sam pie Amp lifier 
Weight Rs nge 
5-10grom 5 
2-5gram 2 
1 - 2 gram 1 
0.5 - 1.0 gram 0.5 
0.2 - 0.6 gram 0.2 
0.1 - 0.2 gr.m 0.1 
0.05- 0.1 gram 0.05 

2 Parameters are those yariables which modify an action or data processing. The pro gram checks 
them for character legality and numeric value according 10 formal restrictions specified below. Still, 
the operator is responsible for their correctness. Maximum 6 digits for 5 numerals and decimal 
point, or three characters VAR are allowed as shown below. Decimal point (not a comma) must 
always be used even if zeroes follow, for example, instead of '3 " 3. or 3.0 or 3.00 must be ente red. 

Variable Unit Default V a 
Value minimum 

SampIe Weight [gramJ 0.01 
Sampie Density 19/cm] V AR 1.1 
PHI VAR -2.00 
PSI - Beginning -5.00 -5.00 
PSI - End_ +3.00 >PSI-Bell 

u e 
maximum 

1 digit before decimal point, ego 9.999 

22.5 
+6.00 

<PSI-End 
+3.00 

rlr~lil~:ue;:.hih:!s~~l~w~7th~e!~r!eO~lll~ a:;~~!~'~;;:i~~ia;;p~p'fi+~~~~~U~~e~i~ :~eJ:tlr~~~i{r:h~~~= 
legmenta llre applied. However, evan if these proit'3.m legmenh are not uled, tbe aample weight lr:nowledge i. important for a 
later evaluation cf analyei. quality: lampJ.ea excl!!lI.iveLy largl!! regarding their finene •• (grain eiz.e value of the 10 pereent {rom the 
fme dlltribution tailj Me Appendix "SampIe SiEe") may dilton the analysi. due to .tron" partic:le intera.c::tion and .trtaming 
durini sedimentation. Uaually, an exc:e8llive weight relulh in coanening and positive .kewing ofPSI/PHl distribution •. 

Recommendation: da not analyu too large .ampl ••. Ta atimate a .uitable .ample wei&ht. (0110_ the nomograph 01 J. BREZINA 
(1970j 1979. page 16, Fig. 9). ~ a ruie. yaur aa.mplu C&J\ alwaya be analy~ed in parts not ex.c:eediog 2 gram. Ir your matuial i. 
tao coarse ta be represented by these 2 gram tample., .plit the main .ample inta parts of maximum 2 gram and apply the SPLIT 
.nd MEAN program segment. (page 29). 

The Parameters SampIe Density, WJ., and partic1e shape (Shape Factor SF) are mutually 
interdependent quantities. If one of them is required to be variable, the remaining two must be 
specified constant by a number and vice versa as folIows; 

PHI densitv shaDe 
I V AR Const Const 
2 Const V AR Const 
3 Const Const V AR 

Shape will be specified in the GRMPROC (=data processing) FORTRAN program. 
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8smple Denaitf default value ia VAR. In most casel w~n the material con!!iets of almost equa.l1y dense mineral! such aAl quartz:. 
fetaapara, eMd e etc (their density i, dose to 2.66 [glcm D, enter a conl!ltant demlity valuel . IC, however, you have iOod reasona to 
aalume the denaity i. variable in your material, and you wilh to detenrune the density d i.tribution, enalYJ:l! a nan-ow sieve 
fraetion: the GRMPROC3 FORTRAN program can convert the meaaulM PSI diatribution of equally lind ma.terial tnto den!ity 

~:;~r;tt~~~{i~ ~h~I 1~~;~~d dc~~~~::U~I!I~~ the d.fault value VAR, but Ipecity a con.tant value rar f!ll (M'ithmetic mean cf the 

PHI: default vslue i. VAR (c3.IIe 1). Thi. iI the mOlt Gammon case - the PSI distribution analysis will be converted into a. PHI 
IFäin aiU! distribution analysis. For thia purpoae. however, the materialahould have a conaiatent denllity and in lome degree a 
conatant ahape; Lhe deci.ion about conlltancy ia the operator'a responaibility. If however, either den.ity or .hape .hould be out of 
conatancy requirementa, for example a signific:mtly high heavy mlnerale content (more than 2% or 5%) iI included, the PHI 
jp'ain eize mud: be made conatant in order to determine the varia.ble den.dty distribution from PS! settLing rate distribution (case 
2: VAR den.ity) . 

PSI - Beanninf default value i. -6.00 (minimum). Tbi. value can b. increased by an amount that ma.y not be equal to or 
,rea.ter man PS - End vaIue: in that case the a.nafyaia can not be performed (the Venetian Blind doea not open b)' .pace bar) . 
With unknown Kample!, the PSI - Beginning ehould not be apecified in Variables beC!auae it can eaai1)' &nd ac.eurately be 
detennined durioi Analyais udimentation (by t)'ping B betore first grains reacb the Underwater Balance pani see Step 18, page 
23). If .pecified tao larle, PSI - Beg can be improved durine AnalYlia ledimentation by typing B; if, however. speeified too email, 
it ean not bl! improyed during tbe Ana1yaia lIedimentation but Iater during the GRMPROC3 pro gram. PSI - Beginrung value 
dou not harm the analysi. record - it haa a marking fundion only to find the upper ('fast') particle limit. 

fe~~~e~r~iQ~e~~~~trJ~I= :ariy~'~e~ifa~~~~!ticl::e~~~:~tilfe:r;bne~~ode=~~~dl r~!y -c~;~o~eb~u::c~~:~u~~Je~~t:l;~: 
become. dilqu:ilified. The PSI - End value can be decreued either by typing a am~ller value in Variabt .. by an unount that 
may not be equal to or .maUer than the PSI - Beginnini (see aoove), or, durine Analyaia ledimentation, by typing E (page 23) 
when no deposition (deposit increaat) iJ observe<!. After the eedimentation is tennina.ted, a deposit IncrelUle can be recoroed 
anytime later b.Core the Jlalance Clear program .egment (cr another Analysis) 11 a.ppHed by typing lL - Laat Voltagej however. 
thi. action ia not capable to recover a. perlinent sedimentation time whic:.h c:.eaud to be counted when PSI - End ~c&me actlve 
(the Lad volta ge can not recoro a spec:.ific PSI value of the maximum weig:htj aee this program l el{tJlent later). 

3 File Name is the analysis identification of data to be stored in a file on floppy disko File Name 
may eonsist of no more than 6 characters. Allowed are letters (at least one letter must form the first 
digit) and numerals, but no special charaeters, such as a blank space, period, colon, comma, etc .. 
Upper and lower case letters are not distinguished. 

File Name Extension is a three character File Name continuation separated by • (cperiod). It is au­
tomatica11y assigned and eurrently not accessible for editing to avoid misinterpretation. The GRM 
program always assigns .DAT extension (for PSI local, see page 5), the GRMPROC FORTRAN pro­
gram assigns the following 9 extensions according to the calculated dispersity variable: 

.SPH for PSI Standard 

.SRS for PSI Standard 

.SSF for PSI Standard 

.RPH for LRE 

(page 5) with joint variable PHI (grain size), 
(page 5) with joint variable Rs (density), 
(page 5) with joint variable SF (Shape Factor), 
(page 13) with joint variable PHI (grain size), 

.RRS for LRE 

.RSF for LRE 
• PHI, .LRS, .LSF 

(page 13) with joint variable Rs (density), 
(page 13) with joint variable SF (Shape Factor); 
(page 6-10, 11 and 12 respectively) are self explanatory. 

File Name is obligatorv: it must always be entered. In order not to overwrite an existing file, a new 
File Name must be chosen. To avoid an accidental lost of existing file, check the File Names you 
have used on the eurrent diskette. We strongly recommend keeping a working note baok to record 
files of a11 floppy disks (every floppy disk can store about 100 Data files, each with one analysis). 
:Example of column labels and few lines of such a working note book is as folIows: 

DlSK FlLENAHE DATE TIME TEMPE' SAMPLE WEI GHT SPLlT "EAN 
NUMBER RATURE lDENT! F [CAT I ON [gram) 

001 NGTOOl 10.05.86 16:07 20.35 Ni geri a, Ant.1 0.985 1 
001 NGT002 10.05.86 16:15 20 . 43 Ni geri e, Ant.2 0.964 2 
001 NGT003 10.05.86 16:30 20.48 Nigeria, Ant.3 0.971 3 
001 NGT004 10.05.86 16:37 20.1,2 Nigeria. Ant. H2 ... 3 2.920 

,lI' you are still not sure about File Names occurring on a data diskette, check its directory: enter the 
I'LEX Operation System (press Escape key if you are in GRM program, Variables Menu) and press 
F II Function key. If you wish to retain current data, go to the Step 33 (page 33) . 
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10 Press "left Margin" key to enter the yariables value into the Yariables field. 
(Th. "LeCt Margin" key is located on th. leU top or the cursor diredion key pad) 

RESPONSE · 

1 Cursor returns to the Yariable selected during the Step 7 (by the cursor moving) and step 8 (by 
the "Right Margin" key) into the edit fjeld . 

2 The Yariable value is entered or updated. 

3 The status line reads: Inr : move cursor. 

11 Go to 7 through 10 repeatedly to complete or update the editing of Yariables . 

12 Press Mode Key to leave the EDITlNG MODE environment. 

RES PONSE: 

1 Cursor jumps beiow the status line. 

2 The status li ne reads: Inf : enter command. 

EX PLANATION: 

If a11 the editing tasks of the Yariables are performed, any other Menu can be continued. If the 
Analysis is to be performed next, before leaving Variables, take a last look at: 

File Name: 
Temperature Di//erence: 
Load Baltlllce: 

Ampli/ier Range: 

check its validity, it must not exist on the current diskette; 
it must be positive (zero or negativeov31ue would disable the Analysis); 
it must be between the values 0.010 and 0.500 Volt (~ther ,?Iues disabie 
the Analysis; if needed go to ll. Zero Balance); ""'Y~(iI",d'r . 
it should be chosen according to the Sampie Weight. 

lf any change is to be carried out. go to Editing Variables field, Steps 6 through 12 (page 18 - 22). 

13 Introduce Sam pie into the Venetian Blind: can be carried out earlier bur not 
before Step 3; the Step 2.3 must precede Step 13 each time. 

13 I Remove the cover lid of acrylic glass (hold it by its central handle) to open the sampIe in­
troduction area: a free water surface, diameter 18 cm, will appear . 

13 2 Oose the Venetian Blind lamellae: turn the knob counter clockwise. 

13.3 Soread the whole dry sampie over the entire introduction area up to about I cm from its outer 
edge (circle diameter 16 cm); avoid crowding of fine partieIes. In order that the whole sampie will 
deposit on the lamellae beneath the water surface, floating particles must be sprayed with distilled 
water (Step 13.4). If a wet sampie is to be introduced, the wetting liquid must be distilled water 
(natural, partieularly marine water, andjor dissolved chemicaIs such as tensides would change water 
viscosity and density, electrolytes may lead to corrosion, organics may support microorganisms, and 
soon the whole settling eolumn would have to be thoroughly cleaned). 

13.4 Spray the water surface with distilled water from the green glass jar; it should have a 
temperature a few degrees C· higher than the water surface (store the jar above the Venetian 
Blind). 

13.5 Return earefully [he cover Iid to e10se the water surface; plug it gently having both hands 
leaned on the Venetian Blind, allow for escaping of all air bubbles through the central deaerating 
hole; abrupt action would squeeze the sampie through the lamellae; do not press the cover lid yet. 

13.6 Remove excessjve water that has poured out from the gap around the cover lid and from its 
central hole with an injector supplied with the Macrogranometer's Accessories. Now, gently press 
the cover lid and repeat the water removal. Apply soft clean cloth to dry the surface. If necessary, 
renll water so rh at no bubbles remain jn the Venetian Blind. 
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14 Type 0 (-Zero) to enter the ZERO Balance GRM Program Segment 
(any of the two zero keys on the key board, but not the letter 0, may be used). 

RESPONSE: 

Tbe ZERO BALANCE menu is displayed: 

. _ l·ia;:t-·CI~~n-·arll)metee 

c::- Ze,··~i-~ 
St.e 11 enboscfl Granoll .. etr'J.·'RTE 

Dat.e lliJ.1ß.:ö:4 
Time 11:22:33 

'V!I '7 r-=r- I 'F '1" I t. I · r·1'"" I I I I 

-lü -9 -:3 -7 -E. -5 -4 - 3 -2 -1 0 2 3 4 5 6 7 8 9 .1t, 

5. 0~1 \)olt· 

Inf Enter'- SP6C e CIII.j: 11 
Figure 9 

The screen content shows graphically a current load of the Underwater Balance released as the out­
put voltage of the CFM Amplifier without any averaging. The displayed load, from -10 Volt to +10 
Volt, is relative because it refers to the applied !l!lli!!ification (range). 

On the horizontal voltage scale, values from -10.00 over 0.00 to +10.00 inerease from left to right. 
A triangle arrow points to an instantaneous output voltage which is displayed numerica.1ly below to 
two decimal digits. The triangle arrow appears empty (in contours) for positive voltage values which 
are permitted for sedimentation; it appears fuU for negative voltage values wh ich are prohibited for 
the sedimentation record. 

Tbe ZERO BALANCE is used for the following Durposes: 

Al MECHANICAL ZEROTNG of the Underwater Balance by screwdriver. 

Tbe mechanical zeroing is a vertical centering of the inductive sensors between two soft-magnetic 
plates fixed on the Balance pan axis. The centering itself is accomplished mechanically with a 
screwdriver , and monitored on the "Zero Balance" screen; the central position is reached when the 
bridge of the CFM amplifier is symmetrically balanced, Le., the coarse and fine bridge adjustments 
are centered (coarse: 0 mV/V, fine 5.00 mV/V). 

The Mechanical Zeroing of the Underwater Balance can be approxlmately accomplished even with­
out the balance immersed In water by an optional steel disk replacing the Underwater Balance pan. 
The air weight of the disk is equal to the weight of the original acrylic glass pan reduced by water 
buoyancy acting on both the acrylic glass pan and other moving parts attached to it. 

WAR NING: 

The mechanical zeroing should never be used frequently. lt is justified during the first installation 
by Granometry, and, exceptionally, after the original mechanical adjustment was accidentally al­
tered (during instrument cleaning ete). 
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Yariables, Editlng Termination 
SamnIe Introduction 

If really necessary, the mechanical zeroing can be accomplished in six steps described below. 
Needed tools: 2.Smm and 2.0mm hexagonal keys; strong screwdriver, tip 2mm by 5mm, shaft at 
least 6.5 cm long. 
1 Make the Underwater Balance position horizontal if inclined: release the clamp which fixe. the motor ws in the axi. of the 
Underwater Balance rotational ws (releue two DIN 912 inner hexagonal M3 .crew. by a 2.5mm hexa&,onal key), adju.t the 
horizontal pOllition by hand, and fix ihe cJamp . 

2 Release fixing or the eccentric rod: two DIN 912 inner hexagona.l M3 screw'III on the bottem of the ImaU aluminum cJamp (this 
clamp ia located 1.7 cm below the target motor axis clamp)j one DIN 913 inner hexl!Lgonal Mo{ Bcrew from bottern, inside cf the 
acrylic gIu!! di.k (uae a 2nun hexagonal key). 

3 Turn both the bridge sdjuatments \:0 !Cflro: the eoarae bridge ure adjultment ia tbe CFM AmpHfiu'a Imob 13 located Mttom 
1eft. the fine bridge Zero adjultment i. the CFM Amplifier'a knob 12 (a 10-cycle potentiometer loeated above the knob 13) . 

.( Seled the lowe!t amplification (-broadest range): turn the Range Selection Switch S2 (=knob 10 of the CFM amplifier) to 50 
mV/V. 

5 Turn the eecentric rod in that direction sod 110 far. until the monitor dillptays a value aa do&e to zero aa poslihle: the eccentric 
rod can be tumed by a Icrewdriver innrtad into ite IIIot (a 8crewdriver whoae tip ia Imm wide end 5mm long); this action i. to be 
repeated with an jncreasing amplificatioo. auch aa 20 mV/V, 10 mV/V, 5 mV/V, 2 mV/V and perhapa 1 mV/V. 

Howeverl due to increaaing vibration interference, .tap whe" PO effective improvement can be achievedi the remaining ze:roing ie 
u.ually 10 negligible that it can euily be completed eledronieally; the mechanical zeroing is Iumc:ient if the COIl"e Zero Bridge 
Adjultment IWlteh (!mob 13) il within ±1 mV IV wheD Eledrcnic Adjuatment ia perfonned.. 

6 Fix the eccentric rod by tuming dockwbe those IcreWI!I which releaaed it (Step 2 ofMechanic:al Zeroing above on thie page) .. 

7 Continue ",ith th. ELECTRONIC ZEROING. 

B) ELECTRONIC ZEROING of the Underwater Balance by the CFM amplifier. 

Tbe electronic zeroing means an electronic compensation of a slight mechanical zero offset of the 
Underwater Balance. Tbe compensation is accomplished by a resistance (and a following capaci­
tance) adjustment of the CFM amplifier bridge. 

The typical use is before the ANALYSIS program segment (a slightly positive voltage must be set 
-Hl.05 to -Hl.50 Volt). 

The electronic zeroing is currently accomplished by five steps described below (no tools needed). 
1 Select am ification - start with a low sm lification -broad ran e : Tum the R&nge Selection S,.,itc:h 82 (knob 10) ta auch a 
low amplificatioD at whlch the triangle voltage pointer appean elWeen the minimum and maximum Icale value •. U.in~ too a 
high a.mplification, the volta,e may be out of range, Le. either lower than -10 Volt or higher than +10 Volt; then, th. pointer 
remaina flXed at one of the scale marginII. Ir the Underwater Balance Wall zeroed I!Ihortly before, then the amplification nnge may 
not differ !rom that range whieh Wal u:led for th~ previoualy a.ne.Lyud aarnplej for exarnple, the original range 0.5 mV /V uaed ror 
analyr.ing a 0.923 i apec:imeo will probably be luitable even tor the tollowing etectronic zeroing ot a 0.825 gram aample atarting 
with thill low Dmplifieation, Ir. howevet, the Underwater Balance pan changed ite load due to limoval of more or lelll deposit by 
the Balance Clear pro gram tegment, or if lome instrument c.hange slightly affec:ted the original mechanical zero position, a. low 
amplification mUlt be telec.ted in order to let the triangle pointer -movan," (between the minimum and maximum voltaie). 

'1 Zero the volhge by an R (=resistance) ad;ustment: turn the bridge r.ero fine adju.tment Pt (lO-revolution potentiometer, 
koob 10) in luc.h a diredion that the trianlle pointer movel to urOj if necessary, cantinue allo by turning the bridge zero 
coarse adjuatment S'" - until the zero voltage is displayed both graphically and numerically. 

3 Zero the phaae by a C (=eapacitanc;.e) I!.djustment: turn tbe C-Adjustment acrew 6 (remov4J a grey plutic cap beforehand) in 
auch a direction that the red bar of tbe Modulation Indicator 9 (top loft instrument on the CFM amplifier front pa.oel) moves 
lell (=toward uro), and continue untit the red bar move. lenmoBtj a further continuation return. the red bar to rirht; if thie 
happen.. reven the &crewdriver tuming and .top u.actly wben the red bar il left.moat (almo.1; hidden) wbich indicates a cera 
phase unbalance. 

.. Increase amplific.ation (deereaae range) by turnina the Ranle Selection Switch S:l clockwile by one or more .tep •. 

6 Repeat atep!5 21 Sand i in aa many cycle. 11.1 a 8ufficientl hi am liflcation i. reac:hed (to: 20 - 10 - 5 - 2 - 1 - D.6 - 0.% - 0.1 
- 0.06 mV/V). Be sure the Slep 2 does prece e t e step and not LnveIllely, otherwise the Electronic Zeroini eannat be 
ac:complilhed. If the leftmoet position oe the red b&.r il leemingly reached under a very hilh amplification, repeat .tep 3 (turning 
of the C-Adjultment 8<:reW 6) dunni the pueh button 7 (aenaitivity expander of the modulation indicator) located below i. 
prelled. Tbe "tuffidently high amplification" ahould be approx.imately 5-timel higher (the range 5-timel .maller] tban the 
de!llired amplificatian needed for analy.il (Step 6 of Elec:tronic Zeroing beLow). 

6 Setect a de~irable amplific:ation Becording to the aample weight a.s entered into the Variable. neId (lee the ac:herne on page 18). 
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WORK 14 25 Zero Balance. mechanical 
21 September, 1986, 12:16 

C) OTHER USES of the ZERO BALANCE are listed in the OPERATION PROGRAM MANUAL 
3rd Edrtron (10 November 1978). page 13: note that the term "Zero Balance" supersedes the "Voltag~ 
Display· of the earlier than 1984 Macrogranometer versions. 

The Zero Balance screen shows the dynamic behavior of the Underwater Balance usually due to 
environmental influence, particularly when a very high amplification is used: 

a) Fast oscillation due to environmental vibration (Iow frequencies, such as 10 Hz ±3 Hz); 

b) Irregular zero drift due to water streaming after sampie removal by the ,!!alance Clear (originally 
strong, it weakens progressively until it disappears within a maximum of about 5 minutes); 

, 
c) Siow drift with a eomplex path due to environmental temperature change. 

The status line of the Z,ero Balance reads: 

Inf : Enter Space 

15 Press Space Bar to enter and check Yariables before Analysis. 

RESPONSE: 

Yariables menu is displayed. 

EXPLANATION' 

Cmd:. 

The eommand Space (=Space Bar) eauses an escape from any screen into the Yariables menu (the 
same effect has typing of y>, which is the only escape allowed (typing of another command is not 
aecepted): now the operator has the last chance to check (and eorreet if necessary) the Yariables 
before the Analysis command is entered (page 17 - 21). 

16 Type "A" to begin the ANALYSIS GRM Program Segment. 
RESPONS E: 

The Analysis frame (Fig. 10) for a PSI distribution plot appears on the sereen. The status line reads: 

In! : Enter Space Cmd : . 

Figure 10 

') 
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WORK 14 26 Zero Balance. electronic 
2:l September, 1986, 12:15 

CAUTION: Sinee now. the environment must be Iree 01 eleetrieal and meehanieal (vibrlUion . shock 
ete.) interlerence during SEDIMENT AT/ON introduced by the lollowing Step 17. 

rlh..lJiiulJ!!1I!!UI.g"jld;2rn'!ffl'! t!l~hlJ!I\ SfDIMfN I A I ION' iliiJIüIiiiJlliiilill;ail/jllQgl!llliiO • .IlAlth 

17 Press Space Bar to START SEDIMENTATION. 

RESPONSE: 

Immersed in water, the lamellae of the Venetian Blind open and vibrate around the open position 
for 2.5 or 3.0 second. 

EXP LAN AT/ON: 

Within the Analysis environment, the eommand Space (=Space Bar) eauses the START OF 
SEDIMENTA TION by opening 01 the Venetian Blind; this instant defines the eommencement of the 
sedimentation time. The specifieation of the aetual opening time and vibration pulses can be seen in 
!;,onstants menu (page 33), line "Blind Intv . .. 2500. 60. 35"; the first number, for example "2500", 
is the opening time in milliseconds, the second num ber, "60·, is the pulse period in miIliseconds, 
and the third number, ·35", is the pulse length in milliseconds. As for all !;,onstants, their values 
were set by Granometry during installation and are eurrently not accessible for editing. They ean be 
changed by editing and assembling of the !;,onstants program file as described in the Appendix 1. ' 
Granometry will gladly B.ccomp1iah this action1 but bean no Asponl!libility ror software and hardware damagea due to prolP'3.m 
change!! by uller. 

In the water below the Venetian Blind, the sampie begins to distribute along the sedimentation 
length aceording to the settling rate of each grain. The sediment load of the Underwater Balance 
starts to be recorded first at 5.625 second of sedimentation time when the fastest grains with set­
tling rate of 32.000 ern/sec (=-5.00 PSI) pass the sedimentation length of 180 cm. Sinee this mo­
ment, a distribution curve is being plotted from left to right at sedimentation time instants which 
eorrespond to 0.02 PSI step, starting with -5.00 PSI: -4.98 PSI, -4.96 PSI etc. The 0.02 PSI bars 
proceed to form with a decreasing rate; 13 bar/second at -5.00 PSI, 5 bar/seeond at -4.2 PSI, 3 
bar/second at -3 .2 PSI, 2 bar/second at -2.6 PSI, 1 bar/second at -1.6 PSI; they double their time 
each successive PSI: 2 second/bar at - .6 PSI, 4 second/ bar at 0.4 PSI, g second/bar at 1.4 PSI and 16 
second/ bar at 2.4 PSI. 

As long as no grains fall onto the balance pan, the PSI distribution plot starting from the lower left 
corner of the Analysis frame is an almost straight horizontal line. At the beginning, a slight un­
dulation around the straight line may occur due to initial vibration from the opening of the Vene­
tian Blind. Starting with -5.00 PSI at 0.02 PSIsteps, the numerie values of the Underwater Balance 
load are reeorded for a floppy disk file. The maximum value 215_1 = 32767 is for 10.000 Volt. The 
recorded data influeneed by vibration belore the deposition beginning ean be, however, neglected 
during a later data processing, if a separation mark PSI ~ Beginning is entered. For this purpose, a 
deposition (PSI) beginning will be determined (see Step 18). 

WATC" the SEDIMENT FRONT APPROAC"ING the BALANCE PAN and carry outthe next actioll 
(Step 18) shor/ly before the first feW graills will reaeh {he balance Dan: 

18 Type "S" to reeord the DEPOSITION (PSI) BEGINNING (an optional but reeommended 
action) . 

RESPONSE: 

I The PSI beginning value is marked by a little vertical bar below the currently forming PSI 
distribution plot beneath the bottom of the Analysis frame. 

2 Shortly after this moment, the verlieal bars of the PSI distribution plot will rise due to deposition 
progress on the Underwater Balance pan. The height of each bar corresponds to positive volta ge of 
the !!. Zero Balance horizontal plot multiplied by ten (it equals aper eentage of the 10.00 Volt); the 
current numeric value is displayed along the outer side of the right margin. 
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WORK 15 - 16 27 Analysis Frame 
21 September, 1986, timeprint 

EXPLANATION: 

"1!" stands for BEGINNING of the deposition reeord. The deposition beginning is reeorded in terms 
of a PSI value pertaining to that sedimentation time instant at whieh "R" was typed; this PSI value 
overwrites the PSI - Beginning value in the yariables field (the PSI - Beginning default value is -
5.00; see page 17 and 20) and will beeome part of the file header (line 4, 3,d value from left). Step 
18 is optional, beeause a definitive PSI - Beginning value ean be determined later when the stored 
file is loaded· into the FORTRAN proeessing program. But the record of the direet1y observed 
deposition beginning helps loeate the beginning value of the PSI distribution. The PSI - Beginning 
is neeessary for further data proeessing. 

The deposition reeord at 0.02 PSI steps proeeeds up to a PSI - End value which was entered into 
the Variables field (page 17 and 20), or was left there as adefault (=+3.00 PSI) However, the 
deposition record end ean, similarly to the PSI - Beginning, be aetivated earlier by typing "Ji." (see 
Step 19). 

WATCH the SEDIMENTATION PROGRESS: when no msoended grains are visible above the Ull­
derwater Balallce pall (a strOllg cool light should illumillate the pan) and if no percentage increase 
of the PSI distributioll is observed. carry out the Ilext actioll (SteD 19 ): 

19 Type "E" to terminate the DEPOSITION RECORD before the PSI - End value stored in 
the Variables field will be aetive (an optional but very reeommended aetion). 

RESPONSE· 

1 The PSI - End value is marked by a little vertieal bar above the currentIy forming PSI distribu­
tion plot on the top margin of the Analysis frame. 

2 Shortly after "Ji." was typed (between a fraction of second and abo.,t I minute), the PSI distribu­
tion plot is eompleted and the differences between a 0.02 PSI step and the previous one are plotted 
on a magnified seale (in order that the maximum difference aligns itself with the 100 % line): Fig. 
11. 
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WORK 17 - 18 

EXPLANATION: 

28 
21 September, 1986, 12:15 

Analysis, 
Sedimentation Start 

"Ji." stands for END of the deposition record, PSI - End. Similarly as wirh the PSI - Beginning, the 
END of deposition is reeorded in terms of the PSI value pertaining to that sedimentation time 
instant at whieh "Ji." was typed; this PSI value overwrites a greater PSI - End value in the Yariables 
field (the maximum PSI - End value is its default value +3.00; see page 17 and 20) and, as such, it 
will become part of the file he ader (line 4, 4th value from left). 

Contrary to the PSI - Beginning, the typing of "Ji." stops the real time clock operation and therefore 
dejinitively terminates the deposition record within a known sedimentation time. 

20 Type "ln to record the LAST VOL TAGE before BALANCE CLEAR. 

RESPONSE: 

An additional vertical bar of the PSI distribution will appear behind the right hand margin of the 
Analysis frame. Its height may, but does not need to, be higher than the main PSI distribution. 

EXPLANATION: 

"L" stands for LAST VOLTAGE. Any time after PSI - End was effective but before the RAL­
ANCE CLEAR eommand is applied, the deposit load on the· Underwater Balance ean be recorded 
without a known sedimentation time by the command L, LAST VOLTAGE. This information is 
useful for the following purposes: 

1 To check whether the PSI - End was not applied too early; 

2 To record an eventually decreasing Underwater Balance load in order to evaluate analysis quality; 
a decreased load indieates a rebound effect from too a large sampie, or from uneven sampie 
spreading on the Venetian Blind; 

3 To record the portion of the unspecified deposit which escaped the operator's attention and sedi­
mented later, after PSI - End was applied; this record helps extend correctly the truncated PSI dis­
tribution. 

21 Enter Space Bar or type "V" to enter Variables menu in order to eontinue with 
other commands and check the Yariables fields, particularly FileName (page 21). 

RESPONSE· 

Yariables menu is displayed. 

EXPLANATION: 

The command Space (=Space Bar) has the same effeet as typing of Y: (page 25): it eauses an escape 
from any sereen into the Yari-ables menu. Now the operator has the last chance to check (and 
eorrect if necessary) the Yariables bejore the analysis data will be writtell into a file. The FileName 
must not exist on the used diskette (look into your working note book, page 21, and compare with 
the Direetory of tbe current Data Diskette by typing ME' and "CAT' [Step 33 and Step 34]). 
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Deoosition Record End 
Balance eIe ar 

WORK 2S - 26 30 Read " File 
21 September, 1988, 12:15 21 September, 1986, 13:29 

22 Type "W" to write the analysis data stored in the computer memory as a file onto the 
Data Diskette. 

RESPONSE: 

A red light appears on the drive I during this operation, and a typical noise ean be heard. 

2a If the writing eannot be aecomplished due to File Name already existing on the Data 
Diskette, the status line displays a message "FILE OPEN ERROR". 

2b Ir the writing is possible, it is carried out the status line shows a message: "FILE WRITE"; 

3 When writing is aeeomplished, status line shows a confirmation message: "FILE WRITE OK"; 

EXPLANATION: 

"~ stands for )Yrite a File. The data currently stored in computer memory is copied onto the Data 
Diskette inserted in the drive I . If the FileName does already exist on the Diskette, a message 
"FILE OPEN ERROR" appears in the status line: go to Step 6 to correet File Name in the Yariables 
fjeld, and try Step 22 again. If you wish to see a list of Files on the Data Diskette, go to Step 33 
(FLEX operating system entrance without data loss) and Step 34 (Catalog of Files). 

23 Type "$" to include the analysis data currently stored in the computer memory into 
cumulating analyses (="SPLITS") which will be later averaged into a MEAN ANALYSIS 
(Step 24). 

RESPONSE; 

In the Yariables field, the value of Split # will increase by 1 every time "s." is typed. 

EXPLANATION; 

"s." stands for SPLIT CUMULA nON. This program segment enables one to cumulate analyses data 
for a laler calculation of an average analysis by the MEAN ANALYSIS program segment. A large 
sampIe can, in this way, be divided into subsampies (=SPLITs), each of them analyzed separately 
and finally averaged. This method presents a solution to analyze a very coarse material which would 
have to be represented by a too large sampie whose sedimentation would cause streaming and 
partic1e interaction and therefore poor analysis quality. Fortunately, repeating split analyses does not 
take too much time because coarse material sediments rapidly. 

Sedimentation data obtained from Analysis, from Read the File (page 30) and even from Mean 
Analysis (next Step) program segments can be merged by SPlit Cumulation; repeating of the same 
sedimentation data, each as aseparate split, is possible as well, whenever the "SM key is typed, but 
this should only be done if really wanted: it causes multiplication of the SampIe Weight by the 
number of repeated SPlit actions. 

The sedimentation data is cumulated in proportion 10 the Sampie Weight of the Yariables fjeld. In 
other words, each subsampIe (split) is cumulated in proportion to its abundance in the total sampie. 

24 Type "M" to terminate the Split Cumulation and average the SPlit Cumulation data. 

ßESPONSE' 

An the yariables field, the value of the Split # is reset to zero, and appears under the Mean # . 

EXPLANATION' 

"M" stands for Mean Analysis. This program segment is typically used after all subsampies have 
heen analyzed and cumulated in the computer memory by multiple use of the SPlit Cumulation 
snogram segment. 

") 

) 

25 Type "8" 
RESPONSE 1 (after analysis is accomplished); 

The immersed part of the Underwater Balance starts rotating slowly; it stops within about 17 sec­
onds when the tilting angle reached is about 70' to 80'; after some waiting time, it starts ratating 
slowly in the opposite direction until it reaches the original horizontal position. 

EXPLANATJON 1; 

"!!" stands for }!alance Clear. The motor on the large acrylic glass disk of the Underwater Balance 
flange starts driving the Underwater Balance cylindrical shaft (acrylic glass tube) carrying the main 
balance body (immersed parts). The rotation speed is about I revolution/ minute in order not to 
disturb the surrounding water during the sliding down of the sampie from the balance pan. The 
rotation stops after about 17 seconds (this time is given under !:onstants, line 'Motor Time '); then 
it remains in the tilted position during a variable waiting time, and finally it rotates slowly back­
wards until it reaehes the original horizontal position. 
The opera.tor can ahorten the J1alance Clear action. by typing "E" du ring the Collowing stalea: 

a Rotation forward., : the rotation stopa. the waiting time beginll j two additional typinp of "Eil are polllibiej 
b Waiting time: the waiting time .topa, rotation backwardl begine; one additional typing of "E" i. poniblej 
c Back.warda rotation: the balance rotation atopa at current: pOllition before reaching the final (horir.ontal) position. 

The length of the waiting time equals approximately the maximum sedimentation time per 
eentimeter of the sampie deposited on the balance pan muitiplied by the Underwater Balance pan 
diameter (=26 cm): 

waiting time in seconds = approx. 26 ~ 2+·PS1 - End· 

RESPONSE 2 (if no analysis was made sinee a previous }!alance Clear or since the Electronic 
Module was switched on): 

Status li ne shows a message: "Enter Time". 

EXPLANATION 2: 

Because the PSI - End value is not available in computer memory, the waiting time must be entered 
by operator. The length of the waiting time in this case depends on the purpose. 

26 Type "R" to read a file (defined in yariables field by File Name) from the Data Diskette 
nto the computer memory). 

RESPONSE; 

A red light appears on the drive I during this operation, and a typical noise can be heard. 

2a If the reading cannot be accomplished because the File Name is nonexistent on the Data 
Diskette, the status line displays a message "FILE OPEN ERROR". 

2b If the reading is on the way, the status line shows a message: "FILE READ/ WRITE"; 

3 Aceomplished reading is confirmed in the status line by "FILE READ OK". 

ExpLANATIO N: 

"R" stands for Read a File. The requested file is read from the Data Diskette inserted in the Drive 
I. If the File Name is not available on the Data Diskette, a message "FILE OPEN ERROR" appears 
in the status line; go to Step 33 and 34 to check the File directory (Catalog). 
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~ritc a File; 
Solit. Mean 

27 Type "H" to invert the PSI distribution display and to emphasize lllSTOGRAM. 

RESPONSE: 

The Analysis frame is filled by picture of the PSI distribution known from the Analysis Display 
after analysis completion with inverted emphasis: the differences of the PSI distribution are plotted 
as vertieal bars. whereas the PSI distribution ltself is shown by dots only: Fig. 12. 
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Figure 12 

EXPLANA TJON: 

"!!" stands for RISTOGRAM. This type of display emphasizes the PSI distribution differenees 
stretched vertieally in proportion to a stretching of the maximum PSI distribution difference up to 
the top of the Analysis frame . This enlarges the differences in camparisan with the scale of the PSI 
distribution bars. 

28 Tvpe "N" to see the PSI distribution emphasized (the Analysis Display). 

RESPONSE: 

Tbe Analysis frame is filled by the PSI distribution plotted with vertieal bars, the differences of the 
PSI distribution are shown in dots, as it is after an analysis was accomplished. 

EXPLANA TJON: 

",ti" stands for New Display. This command enables one: 

a) Ta see the Analysis display again when superseded by another display, sueh as yariables, ~ Zero 
Balance, Histogram ete.; 

b) Ta see the PSI distribution after Read a File command (see page 30) was applied. 

') 

WORJ{25 - 26 32 
21 September, 1986, 13:29 

Ba lance Clear 
Read a File 

29 Type "plt to transmit a sereen content per se rial line to a device (printer or a hast 
computer). 

RESPONSE: 

The currently displayed screen content is transmitted, the target device receives the currently dis­
played screen content: 

a) A printer is printing (in this case only a receipt confirrnation may be displayed on the hast com­
puter video terminal); 

b) A hast computer response (for example, receipt confirrnation or data display); size is 33290 
bytes/file. 

EXPLANATJON: 

"~" stands for Print a Sereen. Tbe scanned screen data is transmitted bit by bit. 512 dots per line. 
256 Iines per sereen. to the target device hooked on the serial line . 

30 Type "T" to set c10ek at a new date and day time. 

RESPONSE: 

The cursor jumps into the upper right corner of the yariables field, onto the first digit of the Date. 

EXPLANATlON: 

"r stands for Time Change. You may overwrite the old date as folio ws: 

DD.MM.YY 

D stands for day of the month (maximum value is 31), 
M stands for month number (maximum value is 12), 
Y stands for the last two digits of a year. 

After the entering of date was accomplished, you may overwrite the day time as folio ws: 

HH.MM.SS 

H stands for the hour 
M stands for the minute 
S stands for the second 

(maximum value is 24), 
(maximum value is 59). 
(maximum value is 59). 

With the entering of the last digit of Time, the time is set to the entered value and the c10ck is 
running. 

31 Type "0" to update Date and Time only after Read a File changed and blocked it. 

RESPONSE: 

Date and day time are displayed upgraded to the instant whenever D is typed in the upper right 
corner of the Yariables. 

EXP LA NA TlON: 

")!" stands for Date and Time Display. The c10ck is running unchanged. 
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32 Type "C" to display the !;,onstants menu (Fig. 13): 

"ac,-ogt'.;no"et.er GRffi\OI1ETRY 

Constants 

H.-. • • . , GRAtjOllETR'I 

Len.Jth lew} 185.0 

Grav. INJ. 980.962 

Hodel I1C84-1.1 

1'rogI'~ E2-1.1 

Blindintv .. 2Sell,7S,40 

Inf: - Are ~ou sure ? Cnod : VI 

Figure 13 

Grano,.et.r~/RTE 

Oat .. 31.12.85 
Ti Me 16 :55:ee 

The !;.onstants display lists data about the Macrogranometer system instaIled, such as: user's name, 
sedimentation length, gravity acceleration of the Macrogranometer's site, Macrogranometer's model 
number, GRM program version number, opening CODstants of the Venetian Blind (page 26), 
calibration data of temperature sensors (offset and slope of the sensors both in the Venetian Blind 
and above the Underwater Balance), aod waiting time of the Underwater Balance motor rotation 
(page 30). 
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